
HUFFMAN ;~o\1 

LABORATORIES, INC. 
Quality Analytical Services Since 1936 

"'-" 4630 Indiana Street • Golden, CO 80403 
John Miglio Phone: (303} 278-4455 ·FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

January 29, 1998 

Lab. No. 275297st 

sample 

Conductivity 
(microsiemensjcm2) 

pH 

D~solved organic 
carbon {MG/L) 

Hydrophobias 
•rotal (MG/L) 

bases 

acids 

ne!utrals 

•drophilics 
'otal (MG/L) 

ases 

~ids 

u·trals 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

STANDARD MIX 

18 

7.3 

6.5 

3.3 

0.0 

3.0 

0.3 

3.2 

0.2 

2.9 

0.1 

(51) 

(--) 

(46) Benzoic Acid 95% recovery 

( 5) 

(49) 

( 3) 

(45) Acetic Acid 91% recovery 

( 2) 

The numbers in parentheses are the percent of the total 
.c. in that fraction. 
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HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

.._., 4630 Indiana Street • Golden, CO 80403 
John Miglio Phone: (303) 278·4455 • FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity 
(microsiemensjcm2) 

pH 

Dissolved organic 
carbon (MG/L) 

Hydrophobics 
Total (MG/L) 

bases 

acids 

neutrals 

Hydrophilics 
Total (MG/L) 

bases 

acids 

nt~utrals 

January 29, 1998 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0628-01 

89 

6.8 

5.6 

3.4 

0.1 

1.4 

1.9 

2.3 

0.2 

1.3 

0.7 

(60) 

( 2) 

(25) 

(34) 

( 41) 

( 4) 

(23) 

{12) 

Lab. No. 27529701 

The numbers in parentheses are the percent of the total 
.o.c. in that fraction. 

Sample was diluted 1:3 before fractionation analysis. 
~sults reported are based on the diluted sample. 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

......., . . 4630 Indiana Street • Golden, CO 80403 
John M1gl1.o Pb..Qile: (303) 278-4455 • FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

sample 

Conductivity 
(microsiemensjcm2) 

pH 

Dissolved organic 
carbon (MG/L} 

Hydrophobics 
·rotal (MG/L) 

bases 

a.cids 

neutrals 

ydrophilics 
Total (MG/L) 

:lases 

tcids 

eutrals 

January 29, 1998 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0628-01 

89 

6.7 

5.9 

3.5 

0.1 

1.6 

1.8 

2.4 

0.2 

1.3 

0.9 

(60) 

( 2) 

(27) 

(31} 

(41) 

( 3) 

(22) 

(15) 

Lab. No. 27529710 

The numbers in parentheses are the percent of the total 
).C. in that fraction. 

Sample was diluted 1:3 before fractionation analysis • 
. ~lts reported are based on the diluted sample. 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 19.56 

4630 Indiana Street • Golden, CO 80403 

. INITIAL 

. HCL I '/0 

AVERAGE 

... V3/Vl 

:> V4/Vl 
~--------r---~~--~ 

i ... 

,3C5 

VOLUME FRACTIOOATED Vl 

VOLOME HCL V3 

TOTAL BYDHOPBOBICS A-D 
BASIS B 
ACIDS c 
IXOTR!LS A-D-B-C 

CO!MIITS: 

; 

V2/Vl -· -'·. 

V2/Vl 

V2/Vl 

~ DII.m'ED TO VOLOME 

2S VOLOME NAOO ·· 

~.31 !G/L C 

CALCULATED RESULTS 

I> 

.:'·· . -

' . 

I . ... ;~ 

HYDHOPBILICS 
BASIS 
ACIDS 
IIOTR!LS 

; 

c c 

V2 /f~ 

Vl ,;,_f 

0,3C> !G/L C 

D-1 
1-f 

' 

(0 



HUFFMAN 
LABORATORIES, INC. 
OUdlity Analytical ServiCes Since 19 36 

4630 Indiana Street • Golden. CO 80403 

. INITIAL 

. HCL 

TOTAL BTDBOPBOBICS A-D 
B 

ACIDS c 
IIDTRALS !-D-8-C 

CO!!XITS: STd. 
W( 

/~ 'l lc) 
,-, 713 

AVERAGE 

V3/Vl 

V4/Vl 
2. ·-:. •· J 

V2/Vl 

V2/Vl 

V2/Vl 

DILOTED TO VOLOME 

VOLUME NACH 

liG/L C 

CALCOIATED RESOLTS 

~Jt/L-
"3, I 7 

.3. 17-

~ 
4~ 

TOTAL HYDROPBILICS D 
BASKS 

ACIDS 1-l 
IIUTR!LS J 

RESULT 

c 

liG/L C 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden. CO 80403 

INITIAL S.& I 

• HCL '73 

Vl 

TOTAL BYDBOPHOBICS A-D 
BASIS B 

ACIDS c 
BIDTR!LS !-D-8-C 

COIJIJUTS: 

AVERAGE 

.. -- ·-

.... ,.., .. :: 
..;. .... ( 

V3/Vl 

V4/Vl 

V2/Vl 

V2/Vl 

V2/Vl 

DILUTED TO VOLUME 
VOLOME NAOO 

<:),3 2-

CALaJLATED RESULTS 

TOTAL HYDROPHILICS 
BASIS 
ACIDS 
liUTRALS 

V2 /.J'J-

Vl <S 

t1' 3'0 !G/L C 

D 

D-i 
1-r 
r 



HUFFMAN 
LABORATORIES, INC. 
Quality Analydcal Services Since 1936 

4630 Indiana Street • Golden. CO 80403 

. INITIAL 

• HCL 

• CATIOO 

• ANION 

J -~· 

I!?" 

-.. 

VOLOME FRACTICNATED 

VOLUME HCL 

TOTAL BYDHOPHOBICS A-D 
BASIS B 

ACIDS c 
IIOTULS A-D-8-C 

COKUITS: 

Vl 
V3 

AVERAGE Rm)ULT 

G 

V3/Vl 

} ... V4/Vl 

V2/Vl 

V2/Vl 

V2/Vl 

DIIlJTED TO VOUJME V2 
V()[.{}ME NAOO Vl 

!G/L C !G/L C KG/L C 

CALCOLATED RFSULTS 

TOTAL HYDROPHILICS D 

BASKS D-1 
ACIDS 1-F 
IIOTRALS 



HUFFMAN Analvsis: TOTAL ORGANIC CARBON (TO C) 

LABORATORIES, INC. M~od: 0 SM 5310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

4630 Indiana Street • Golden, CO 80403 Y Detection Limit: 0.05 mgCfL 
, .5 --:;:.-ft. 5Td... pHr,? /.h;Y'- / -.l..T·f Analyzer: OI Model 700 TOC Analyzer 
f.O .~ILrT./ '7? ,V/U.ob I --18'-f.~ 

5 m~ Std: BN= 77 WmWL~ BN= -Y'6 I ~giL stock Solution BN= '1 '7 
~ Q BcnzcicAcid Q Q KBP mzoic Acid Q KHP ~cAcid El L> ri-' r'~/ 

prep date 1-:z r- rrr prep date /-..1h"·'JS prep date /- ;.Jb- f y 

Sample# Dilution LoopSI:ze TIC TOC Notes QC •;. Recovery II 
(m2fL) (m!!fL) 

/(/f,P ~c/ 

I .J ._5_.,,.,,- 5L.JS. cJ/£ 

.J(/1/' 
'( .~r:~-"--- S<.c. j~ti l ,. 

./()jP 
) 5 !/&'. ~s. '/7/ I 

/ XHJ" 17 r.UL 
(, 5' ... _~ 5, tJ...?/2 -' .:'f,$'.5 5- c..5 9 /,oh I 

-'/ ..;C1~ ""-. 
,)/~:::. &.JJ )._cS 1'!· L/ 2 ..., 

JP/--- c 3.1.J-',3"7L -. / I 

9 r~...,_/ r,~t!'_-]jz. 
1 J,6.f- 9,[!3 /C't:1,3/., j - l -

I f £?T ~.21jj'3j' 

c py::- CJ I ,( iJ.:? J;z.. 
/-(tf/2 _ ,,7M=... "· r 'f:t 'f 3,() ?r, I ! 

~.-.. I /~2£'7 c::::cs 

.2 ;;y~,::J-f? j, /3 ?&3 
_,11M;; (J, 9 7 cc... 5 'iJ.o~ 

"/ XII/ • 1/.6)~\S 6 
5 I .s h.~<>.,...._.. ~I 7pj?6;? jl - cc.s I 1-(.,C /::, 

V.r' /-('/1~ 
1 I.:;;-_-_-,_ CJ• .ff/'~P 7 - , t7 M::;;. o.'-/7 .,., 

LC 5 (), ff ~ 
" 

"r PT 0, /6.f'/7' 

'/ or (},If' J"l 'I 
7 or J..A.. C' • ..(2.1.5/ 

8' £7-:t I"' j.?,,-(_lf/7 

! JTd r~ ?,t/75~_7 

tf .5Td .I-\_ J,5t2?b 
, ... t -j;. I A'1 5 ?{j 
' . d. 

y .J: ...... t 
.:?/S,l.-o; _5, lkso 

~ .( 75 .z~,.; 'LA_ S:6tJ/t: 
...£- n._ 

:; ;( ? <; .2 ~t::!' / _.o s ;:)..S .z 5.< 

f 
-:::l..A. 

S,. Y'7~'>'.f7 -<75,;>-C';D 

..5,.-,.,- 5;/J~.., ~ - , I 7ft.(;::; 5 ,p).. <- C..) id·.v% }5 

.,, 
} t tJr /J,,/y /.I? 

I ~~/.A<-~ I Date 1-.<s-- t8' 'Reviewed ~f-1 j Date 1-- 2-~~fj I Page ..L_ of .JL 
II 

/ rev. 0.0 10/6195 



HUFFMAN- Analvsis: TOTAL ORGANIC CARBON (TOC) 

LABORATORIES, INC. Method: 0 SM5310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

4630 Indiana swr ·~ldr·~80403/ -..< ~- f S' 
Detection Limit 0.05 mgCIL 

,S ~ft j-t,:, A 7 ?u,..P Analyzer: 01 Model 700 TOC Analyzer 
,, o ~:;a r rJ: d/lf'/'l -?Jup t-..z.l5~a 
~Std: BN= f'f J.ff mg/L Std: 9 BN= 1N7 100 mg/L stock Solution BN= 77 

Q Benzoic Acid Q 0 KHP ~mzoic Acid Q Q KHP 0 Benzoic Acid Q al' ~"L 
prep date 1 -.1 ~- f 8" prep date I -::t?'-93' prep date 1- I~ -'iS 

Sample## Dilution Loop Sin TIC TOC Notes QC y. Recovery 
(me/L) (m!!/L) 

3 i )1-,_}51 I CJ, 3 6h..2..2-

~J 3 A-, If I .2 C' • .:?ff cs Ci 

5' 1 A,, rfl .5 tJ. 2 JS.fj 

0 An 15/ t/ d • .S97]LJ 

I (-L~fj)j I If. 5I..?Y5 

;2 C.q-r /51 ..2. &?.</ 3 J'7eo 

3 Cq t IJ/ 3 C'. 32/8f 

t.J C:/J+ ):)J ¥ t7r'f.<.,.t f' 3 
l(t/r 

tJ ·&886! _.;1;6/:;~,52- (CS /f."/,P% '5 5 > Jt'?fl ...... , 
'I: OJ; tJ.I!t/ ff 

7 x~f n .6 1 1 6 36/t/ I 

J x~dJ LV .z tJ,:l3Y7o 

7 Xtd~if/3 tJ 1.28' 7'// 

7 )4KJ.61'/ tl,..?o 37/ 

I 
Kif/' 

I s y,...., c,6.3o7J 
- ,} 7.6-X.:;. b,t{6 c (_ s q,r,o/l, 

..,· / 

t:JT 0 /1!/9..?9 

)'JJ- H.:z StJ-t X2- #,-</3'7..3 

[f2"J; }/, -~ ,f tt",$"oc7p 

sTJ rh ~c" x:z- ~~33Y/c-

-,sr.; l/1- ){f,; ~ 5c3Y77 
/l..t.Slf/f 

.:K75'..1-0/ ~L. ~-of" -<7??? .5/ 
ij,:~):)Lj 

sfl .1?6..?-?/ tJ,7J..-7'/ 
11 ,l )tiL 

~ 7 5~- ~/ j)M/ )(.2- .1, t! t 5 co I 
#'~'1 

<1·lt7ft' ;3~ ;J; 7, 17c 
)J5 ;2 -C'/ ,L)1e'- 1'1~-, 

II "A:llyr: i. 2 I Date )_ :{ fl-1'i1' I Reviewed £: t./ T D:nc I - :J--"'7- 7 ~ I Page 2._ of .!:f_ 
II 

/ rev. 0.0 10/6195 



HUFFMAN Analysis: TOTAL ORGANIC CARBON _ITOC} 

LABORATORIES, INC. 
Method: 0 SM5310 

Quality Analytical SeNices Since 1936 
0 EPA SW -846 9060 

• J>63~j"J1-J~t;Ji,PJ?Jfl)~407 _ I' -9$'" 
Detection Limit: 0.05 mgCIL 

Analyzer: OI Model 700 TOC Analyzer 
t.o~jLS7'd:l5rff .r:-./u-; J-;t-?8" 
S mg/L Std: BN= 1/f--. 
il-iall' Q Bcnmic Acid Q 

prep date I-~~ - 9J? 

Sample# 

J! .57~_-<: ~ + 

,/-
s:TO y? _;.r-r-

..;GJ+-

~_} 
/(IIJ4 

5.-..... -
// 

:f P:Z 
5i2TA...._ 

;J £};]: ./1 A... 

;I '3Td A.n 
:(j srd A.~ 

'1 ~ 7..5.,< -cJ / A/1 

~.:? 7S,Z -.o A/, 

7/ 

7. . .1 

'3 

tj 

5 /' 

7 b 

7 7 

g 

I 

2 

/-)A.. 
!;{ 7S~ -<!1 I ..J...,._ 

A..._/ 
...< 7 S..? - a-1 ~.u,v 

<~ 
I J?r> .--/ .... 
LJY:: 
OJc~-r 

.{)Z- f'. .. 1-

"j T:/ c <3' f-

YT.d r&" i-
Cq t-

..17->r-2 -?' / 

(q+ 
ll7 f../-£1/ 

Gr+ 
2 7 f/-o;...a'-/~ 

c::P 
d?s-..7-tJ; /] 

/ 
S/.p..,-._ 
y.,/ 

O_:z:--

~ "'JIY~ji ~ ,;::;:/:/ 
t7' 

Dilution 

)G.- J_rr 
l;.z 

"'~-1-:r~ft 

)"..2. 

/(2. 

>I.L 

/:2-

)"2.. 

..,t;z 

)'.2... 

Y2. 

I Date 

~mg/L Std: '1 BN= 9b / 100 mg/L stock Solution BN= 9f 
Q KHP Cl~:zx>ic Acid Q 9-KHP ~cAcid Q ,er,v: -'/,£(I 

prep date 1-1~-9'8' preo date /-// -.,.r 
Loop Size TIC TOC Notes QC %Recovery 

(me/Ll (me/L) 

f. .(/f)?/ _<>.T cl J'-
i I ij$',g'J_;. STcl :ZA 

G; I ftr.-?) - • 17P .:;- SrC'?- (C5 Icc ·'I/o 

~,.lt'Ol / 

t1 1 3 tJL/sj 

0, 37YtS 

."'I ,?t"Uf 

o,3;7c3 

tJ,5Jc!7/. 

d,ftJC'YF ~vr. 
..,.. 1.7'/. 
~/' . ......,.....--

v 6 
t"; 7.2l/3,Y 

I. t5t.2S"Y 

j; t'7f7/ - I 17M ::-b· q) cc..5 f,l,o /c 

t!>l lh/)J. 

~. _.; '12 I(( 

tJ,3-?3S I 

;,.533/f 

.:(,f'J£/77 

/, 1..<5.?1/ 

A~~33f'/ 

J d£37/ 
' J. ..,q i r ,, 

}-0 wf 
f..i:;. ),'/% . :l ,f.{ 7/7 q,__,_-

y/ f7<J..1£ - .11,-Ce::: J-f.<;/1 :.cs 9t.);G 

0 I £I 8' 7'-;:1,.7 

I _ ;z 3' _ 7';;" I Reviewed c;; /../ I Date: ;--:;z..q. 77"1 Page~ofJ/. II 
rev. 0.0 1016195 



HUFFMAN Analvsis: TOTAL ORGANIC CARBON (I'OC) 

LABORATORIES, INC. Method: 0 SM 5310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

4630 Indiana ~t • ~~en. ~0 80403 ,/ 8" 10 
Detection Limit: 0.05 mgCIL 

• ..s ~/L .6 v cry 1- - Analyzer: OI Model 700 TOC Analyzer ''"__.::;4.. 51d.J5/Vf'l 'A.cpl~,z7,1.1{ 
S m~ Std: BN= ff -' )6lilg!L Std: '1 BN= tfh/ 100 mg/L stock Solution BN= 9'f' 
e-KHP Q Bcnmic Acid Q 0 KHP CHrcnzoic Acid Q 9-:KHP ~cAcid 15 ,6)/.:7'1/ 

prep date 1 - .:? ~, 9 S' prep date 1 - -< 8 -1 '? prep date J-M -7'8' 

Sample## Dilution Loop Size TIC TOC Notes QC 'Y. Recovery 

5 ,(};r x~o 

;t lJ T X£tfJ 

7 STJ X-1/J 

1"CJ 3Td XC( {J 
Alf.fJ 

f :2 75.2..-~/ 
X((/:J 

il ::tJS--< -o; 

7 

f 
f 

f 

I ,l~.O~P 
.6C J....ll 

~,;. 
X40 

~75"-"-ci.O 

.J 5 Kl/r' 
,..., I),._, .,, 

'9 /)T 

J'J 7: A& tJ tl 

r£J J::- _A:{'t o H 

/ STcl McLl!l 
')' sr II/ M ~tl 

f 12 7'5...< • 0/ A!J r./1 

j :r; f.L. -"1 ## e111 

/ ~tl/f 
.2~5.) ·tf I~ a;., 

/f/fp;f 
LJ J..S .2 ·ot f/a-

/ 

/!'.3 54/J"?.-.. 
V/ 

5-./? ............ 
// 

/tf5 J:/.7: 
/I£ o:I 

tl~ tif!..-le-c:., 

ll~f~)~~~ 
-7 

(me/L) (me/L) 

V.2... 5,-<5'/17 

t'' 3C'4/t: 

~2.. /.5' 'l /5 ::> 

3 ,tf?j{<j 

/J- I I .l J ~...,'/tJ 

:l..27?1.L 

.)(2.. I. /3.28'? 

;( ,3~S/~ ;".uj' --j:: :l • .< ?c 
('(, 

'f, Fi1 /~ f 
,17~;. 4.7,_ 

CJ-5. 9'1.'-/ ~ -
~ /3..:{3) 

)( /6 c1' 'I' tj L/?'J 

~.; t? I" !l:lf' _2 

;( ltJ ,{, lf/.5''64'. 

)(¢ 5.'}..)_-;j~ 

,¥/4 J,<fLf/1/ 

X9 :<.1/75t; ~~r .:f I 1 J- t'Jc 
r. ~ 
I 

_A-'10 I) l/175'.5 

A"1 3,3 tt3t 
5 ,o.Sc a z. - ,17~.:; J.f. 'bY . cc5 1"7. t z 

.5, 0 f 6" tl ,.2. 
- 1 I J;j,{;;. f/, 9'.3 

L c_$ 95.1-% 

/f,j3S'{6 

c · I Sf/.< .::z-

I Date ;-.:z J'-7% J Reviewed ~r/ I Date: r---2-7" -9P"I Page .!L.. of..!}_ II 
rev. 0.0 10/6/95 



,,'- J ?-13' -· 

!ZI 1 : 18: 2S!l TIC = 33.0054 mV 1.52814 ug C !Zl. 3~!5562 ppm 

SPL# !!1!21@21 1 !211: 23: 2!21 TOC = 48.9717 mV 2.26738 ug C !21. 4534 7 ppm 

!211: 26:25 TIC = 0.54791 mV !:~i. 1!12536 ug C !21. i2ii2i5!217 p p iii 

!Z11: 31: 25 TOC = 46.9415 mV 2.17338 ug C !21. 43467 ppm 

1!11 : 34: 3!Zl TIC = 0.62813 mV r.21. i2129i218 ug C !21.00581 ppm 

!H: 39: 3!21 TOC = 34.9913 mV 1 • 62!Ml8 ug C !ZI. 324!ZI1 ppm 

{211:42:35 TIC- 0.76185 mV m. !253527 ug C 

!211: 47:35 TOC = 25.3779 mV 1.1749'-? ug C Q~ II 23••:1•9~7' p p ffi 

SPL# !2l!Zl!Zl!ZI5 !21 1 : 50: 4·0 TIC = 0.92237 mV 0. Qi427iZ5 ug C Qj,. Q5~Z>85·t:l· ppiT; 

TOC = 15.6155 mV 121. 72299 ug C !21. 144!:<'? pf.::.;;; 

!211:58:45 TIC - 0.60139 mV ~~~. Q52784 ug C 

TOC = 9.81573 mV i!!. -"1-~5446 ug C 

TIC --· ug C 

TDC -

TIC -· ug C !Zl.!ZH2l556 ppm 

TOC- 4.19913 mV !21. 19441 ug C Ql. !Z138B8 ppm 

TIC - 0.57465 mV !25. i2l266!ZI ug C !21. iZl!2l532 ppm 

TOC = 4.14387 mV !21. 19186 ug C Ql. Ql3l337 ppm 

TIC= 1.27038 mV f.Zi. !Zi5881 ug C !Zi. !211176 ppm 

!2J2:: 36: QJ5 TOC = 2.70939 mV !21. 1.2544 LlQ C !Zl. !Zl25!2H3 ppm 

TIC = 0.41425 mV 0. Qll 91 8 LlQ C Ql. !Mi383 ppm 

!212: 44: H?.l TOC = 1.80142 mV Ql. f.i.I834!2J L\Q C !Zl. !211668 ppm 

0:2:47:1!:.i TIC - 0.46771 mV Ql. !2llZl433 ppm 

.. :f:l: 0!21012 TOC - 2.62677 mV i21. 12161 ug C !21. !21243:2 ppm 

:i:j 00r.2113 TIC - 13.4616 mV !i.i. ,.S2326 ug C G. 12465 ppm 

Tnr - ~4~_01A mV 



SPL# Ql!!lQI 14 

sr-· ~ Y-1121!21 15 

'--·· 
SPL# !Z1!2l!Zl15 

SPL# !21@!116 

SPL# !MHZ11 7 

SPUI= (lQli2118 

SPL# !21!21!21 18 

SF'L# ~2l!Zl!2l 1 9 

SF'L# ~MHZ121 

3F'L# t2HM121 

TIC - 12.9389 mV 

!213: !218: 25 TOC = 556.940 mV 

1?13: 11 : 3!21 TIC = 12.5816 mV 

!!13: 16: 3!21 TOC = 556.471 mV 

Ql3: 49:23 TIC= 15.7798 mV 

tZJ3: 54:23 TDC = 549.054 mV 

f.Zf3: 57:28 TIC = 15.9735 mV 

04:02:28 N.L. TOC = 977.420 mV 

!214: !215: 33 TIC = 16.6938 mV 

04:10:33 N.L. TOC = 1006.42 mV 

04:13:38 TIC = 13.3240 mV 

!214: 18: 38 TOC = 26.8265 mV 

!2!4:21:43 TIC = 11.9776 mV 

!214: 26:43 TOC = 22.1778 mV 

!214: 29:48 TIC = 12.4168 mV 

!Z14: 34: 48 TDC = 126.043 mV 

QJ4: 37:53 TIC= 12.1148 mV 

TOC = 124.505 mV 

!214: 45:58 TIC = 16.0289 mV 

!!14: 5!!1: 58 TOC = 79.4666 mV 

Q!4: 54 : !213 TIC = 12.2520 mV 

!214: 59: Q13 TOC = 69.9866 mV 

TIC = 15.2820 mV 

!21~5: !217: !218 TOC - 18.0584 mV 

!215: HI: 13 TIC= 19.1959 mV 

12!5:15:13 TOC = 17.3469 mV 

!21. 599!216 ug C 0.11981 ppm 

25.7861 ug C 5.15723 ppm 

0.58252 ug C 121. 1165!21 ppm 

25.7644 ug C 5.15288 ppm 

!ZI. 72155 ug C !21. 14431 ppm 

25. 1!2161 ug C 5. !212123 ppm 

121. 146!218 ppm 

44.6937 ug C 8.93874 ppm 

!21. 7 6334 ug C !21. 15266 ppm 

46. !ZH 96 ug C 9. 2!21392 ppm 

!21. 6!21925 l\Q c 121. 12185 ppm 

1.22667 ug C !21.24533 ppm 

!2!. 5476B ug C Ql. Hl953 ppm 

1.lZI1411 ug C 121. 2!21282 ppm 

!21.56777 ug C 0.11355 ppm 

5.76344 ug C 1.15269 ppm 

Ql. 55396 L\Q C ~~~. 11 !2179 ppm 

5. 69314 Ltg C 1.13863 ppm 

~~~. 73294 ug C !21. 14658 ppm 

3.63371 ug C !21. 72674 ppm 

!21. 56!2123 ug C Ql. 112!214 ppm 

3. 2!21!2122 ug C !Z!. 64!21!214 ppm 

~~~. 69878 ug C !Zl. 13975 ppm 

!21. 8257 4 LtQ C !21.:1.6514 ppm 

!Zi. 87775 ug C !21. 17555 ppm 

lZ!. 7932!21 LtQ C !Zl. 1.5!364 0 r. rr. 



!::1;:): 18: 18 I!C = ~1.161~ mv 

SF'Ut !2H!II!!27 !!15: 23: 18 TOC = 24.2222 mV 1. 1!21759 ug C !Zl. 22151 ppm 

SPL# !2l!M128 QJ5: 26:23 TIC = 20.5081 mV lZI.93775 ug C Ql. 18755 ppm 

TOC = 25.0598 mV 1.14589 ug C 121.22917 ppm 

SPL# !MHZI29 !215: 34:28 TIC = 33.4652 mV 1.53024 ug C 0. 3!Zl6Ql4 ppm 

SPL# !21!21QI29 !215: 39:28 TOC = 707.810 mV 32.3655 ug C 6. 4 73!219 ppm 

SPL# !Mi!Zl30 !215: 42: ~~3 TIC = 36.8410 mV 1 • 6846!21 ug C 0.33692 ppm 

t!J5:: 47:33 TOC = 711.054 mV 32.5138 ug C 6. 5!~1276 ppm 

SPL# !!1!21031 ~ZJ5: 5!21: 38 TIC = 833.575 mV 38.1162 ug C 7.62324 ppm 

SPL# !Zl!ZI!ZI31 ~~15: 55:38 TOC = 613.489 mV 28. !21525 ug C 5.6H15!Zl ppm 

~S5: 58:43 TIC = 830.784 mV 37.9886 ug C 7.59772 ppm 

!Zl6: !213: 43 TOC = 619.466 mV 28.3258 ug C 5.66516 ppm 

!216: !Z16: 4·8 TIC = 856.084 mV 39.1455 ug C 7. 829!2!9 ppm 

c - # !21121 !Zl 3 ::; !{16: 11 : 48 TOC = 639.953 mV 29.2626 ug C 5.85252 ppm 
< ,,-

SF'L# !MHZ!34 !216: 14:53 TIC = 852.962 mV 39. !!1!2127 ug C 7. 8!2!!2154 ppm 

!216: 19:53 TOC = 642.593 mV 29.3833 ug C 5.87667 ppm 

~!l6: 22:58 TIC = 18.7501 mV !ZI. 85737 ug C !21.17147 ppm 

!!16: 27:58 TOC = 567.538 mV 25.9514 ug C 5. 19!!127 ppm 

06:31: !213 TIC = 12.8839 mV !25. 58913 ug C !Z!.11782 ppm 

Fl.# !!1!2!!2136 1216: 36: !Z13 TOC = 26.5364 mV 1.21341 ug C Y.l. 24268 ppm 

!216: 39: !218 TIC = 21.5998 mV ~25. 98767 ug C 121. 19753 ppm 

!216 = 44 : !218 TOC = 33.0473 mV 1.51113 ug C 121. 3!21222 ppm 

f%:47: 13 TIC = 19.5306 mV !Zl. 893!215 ug c 1o. 17861 ppm 

# !21!2112138 TOC = 30.6721 mV 1 • 4!21252 ug C m. 28f!l5!ZI ppm 

!216:55: 18 TIC = 24.8058 mV 1.13427 ug C !21. 22685 ppm 

TOC = 32.3129 mV 1.47755 ug C !21.29551 ppm 



SF'L# !21!25!2141 

Sf'' .# ~1!!1!2141 

~ 

SF'L# !21~Ml42 

SF'L# !!1!21!2142 

SF'L# !21!!5!214 3 

SF'L# G!ZHZ144 

SPL# flQI!Z144 

SPL# !21@2145 

SPL# @21!!145 

SF'L# !2HZ1Ql4 7 

3FL# !2l!Zl!Zl48 

F't_# QHZll2149 

!217: !!18: 23 

!217:11:28 

!217: 16:28 

!217: 19:33 

!217: 24: 33 

{217: 27:38 

f2J7: 32:38 

!217: 35:43 

!217: 4!21: 43 

1!17: 43:48 

!!17: 48: 48 

QJ7: 51:53 

!217: 56:53 

~~7: 59:58 

1!18: !214: 58 

V.18: fZI8: !213 

!218: 13: !!13 

l218: 16: !218 

!ZIB: 21: m8 

!218: 24: 13 

~58: 32: 18 

!ZIS: 37: 18 

!218: 4!21: 23 

!218: 45:23 

TOC = 37.9813 mV 

TIC = 27.6365 mV 

TOC = 34.1656 mV 

TIC = 25.2858 mV 

TOC = 47.9707 mV 

TIC = 30.7132 mV 

TOC = 35.1979 mV 

TIC = 29.8566 mV 

TOC = 46.2465 mV 

TIC= 19.7817 mV 

TOC = 75.2323 mV 

TIC = 15.4479 mV 

TOC = 20.2280 mV 

TIC = 32.0012 mV 

TOC = 32.9591 mV 

TIC = 39.0759 mV 

TOC = 26.1017 mV 

TIC = 36.9279 mV 

TOC = 31.4332 mV 

TIC = 33.6377 mV 

TOC = 31.0232 mV 

TIC - 21.2636 mV 

TOC = 68.9752 mV 

TIC = 18.8337 mV 

TOC = 16.3243 mV 

TIC - 46.0798 mV 

1.73674 ug C 0.34734 ppm 

1.26371 ug C !21.25274 ppm 

1.56226 ug C Ql. 31245 ppm 

1.15622 ug C !21.23124 ppm 

2. 19352 Ltg C !21. 4387!21 ppm 

1 • 4!2144!21 ug C !21. 28!2188 ppm 

1 • 6!2194 7 ug C 0.32189 ppm 

1.36523 ug C !21. 273!214 ppm 

2.114/:~7 ug C !ZI. 42293 ppm 

!21.9!21454 ug C 0. 1809121 ppm 

3. 44!21!219 LlQ C !Zl. 688!211 ppm 

!2!. 7!21637 ug C ~21. 14127 ppm 

ill. 92495 ug C !21. 18499 ppm 

1.46329 ug C 0.29265 ppm 

1 • 5!217!219 ug C !Zl. 3!Zl141 ppm 

1.78679 ug C !Zl. 35735 ppm 

1 • 19353 Ltg C !Zl. 2387!21 ppm 

1.68857 ug C 121.33771 ppm 

1.43732 ug C !Zl. 28746 ppm 

1. :'53812 ug C 121. 3m762 ppm 

1.41857 ug C !21. 28371 ppm 

!Z>. 9723~21 ug C !21. 19446 ppm 

3. l.5397 Ltg C m. 63!2179 ppm 

!2l.86119 ug C Ql. 17223 ppm 

121. 7 4644 ug C ~~1. 1492'7 ppm 



-- , .. -., ... ...,._. l!H:J: 53: 28 

SPL# QI~!HZ154 fZ~S: 56:33 TIC = 25.2858 mV 1.15622 ug C !25.23124 ppm 

SPL# !~I!Zl!2154 !219: !!51: 33 TOC = 44.4981 mV 2.1213473 ug C 121. 4!2!694 ppm 

..........., 
SPL# !21!21!2155 !219: Ql4: 38 TIC = 24.3827 mV 1.11493 ug C !2!. 22298 pprn 

SF'L# !Ml!ZI55 !219: !219: 38 TOC = 36.5876 mV 1. 673!251 ug C !21. 3346!.!1 ppm 

SPL# !21!M156 !?.19: 1:2:43 TIC = 23.0875 mV 1 • !21557!21 ug C Q>. 21114 ppm 

SPL# !21!ZI!Zl56 !219: 17:43 TOC = 55.6349 mV 2. 54397 L\Q C !21. 5!21879 ppm 

SPL# O!.M157 QJ9: 2!2>: 48 TIC = 24.0726 mV 1. 1!21!2175 ug C 121. 22!2115 ppm 

{!~9: 25: 48 TOC = 46.7903 mV 2.13954 ug C !!1.42799 ppm 

SPL# !ZH!I!ZI58 J!59: 28:53 TIC = 23.7628 mV 1 • !218658 ug C !2!.21731 ppm 

!ZJ9: 33:53 TOC = 79.9499 mV 3.65581 ug C !21.73116 ppm 

SPL# !.2@!2159 !219: 36:58 TIC = 20.4801 mV 121.93647 ug C 121. 18729 ppm 

SPL# !ZIIZ1!2159 !21 11: 41:58 TOC = 44.2875 mV 2.!2125HI ug C 121. 4!215!!1 1 ppm 

Ql9:45:!l53 TIC = 22.3571 mV 1 • !21223!21 ug C !21. 2!21446 ppm 

TOC = 77.6341 mV 3.54991 ug C !21. 7!21998 ppm 

12!9: 53: !.218 TIC = 19.5306 mV !Z!. 893!215 ug C !21. 17861 ppm 

SF'L# !21!21!2161 !219: 58: !218 TOC = 710.524 mV 32. 4895 L\Q C 6.49791 ppm 

HI: !211: 13 TIC = 18.3604 mV !Zl. 83954 ug C !21. 16791 ppm 

HI: !Z16: 13 TOC = 709.530 mV 32.4441 LIQ C 6.48882 ppm 

1Q!: !219: 18 TIC = 32.9767 mV 1 • 5!2179!21 ug C Ql. 3!2l158 ppm 

HI: 14: 18 TOC = 567.538 mV 25.9514 ug C 5. l 9!2127 ppm 

HI: 17:23 TIC = 16.5275 mV !2!. 75573 LIQ C 121. 15114 ppm 

1 ~ZJ: 22: 23 TOC = 21.9480 mV 1 • (1!2136!21 LIQ C ~21. 2!21!2171 ppm 

1(1: 25:28 TIC = 50.5875 mV 2. 31317 L\Q C !ZI. 46263 ppm 

TOC = 33.2825 mV 1.52188 ug C m. 3!21437 ppm 

TIC = 57.3371 mV 2.62181 ug C 0.52436 ppm 



SPL# f%1!216 7 HI: 41:38 TIC = 30.7132 mV 1 • 4!2144!21 ug C !21.28088 ppm 

S F'L # !2112l!ZI6 7 HI: 46:38 TOC = 22.6665 mV 1 • !213645 ug C !21. 2!21729 ppm 

HI: 49:43 TIC = 35.2222 mV 1. 61!2158 ug C !ZI. 32211 ppm 

SF'L# !21!ZI!Zl68 HI: 54:43 TOC = 34.6667 mV 1.58518 ug C !21. 31 7!213 ppm 

SPL# !21!21!2169 HI: 57:48 TIC = 45.5193 mV 2.!218142 ug C !Zi.41628 ppm 

SPL# !ZI!ZI!2l69 11:!212:48 TOC = 55.8503 mV 2.55382 ug C !.21. 5HI76 ppm 

TIC= 81.8731 mV 3.74374 ug C !2!. 74874 ppm 

11: HI: 53 TOC = 98.5083 mV 4. 5!21441 ug C 0. 90!2188 ppm 

SPL# !ll!ZHZl71 11:13:58 TIC = 40.7078 mV 1.86141 ug C !21. 37228 ppm 

SPL# QI!ZI!Z171 11:18:58 TOC = 79.2090 mV 3.62193 ug C !Zl. 72438 ppm 

SPL# !21!21!2172 11: 22: ~2S3 TIC = 67.4971 mV 3. !218638 ug C !21. 61727 ppm 

SPL# !ZI!ZiiZ172 11:27: fl3 TOC = 116.190 mV 5.31291 ug C 1 • !216258 ppm 

'-" # !21!21!2173 11 : 3fl: !218 TIC = 18.8615 mV !ZI. 86246 ug C !ZI. 17249 ppm 
··•..,V' 

11: 35: !Zl8 TOC = 118.085 mV 5.39957 ug C 1.!217991 ppm 

11: 38: 13 TIC = 14.8400 mV !25. 67857 ug C Q!. 13571 ppm 

SPL# !21!21!2174 11: 43: 13 TOC = 17.5745 mV !.21. 8!21361 ug C !ZI. 16!2172 ppm 

11:46:18 TIC = 25.9926 mV 1.18854 ug C Q!. 2377~!! ppm 

11:51:18 TOC = 26.5074 mV 1. 212!.218 ug C ~~~. 24241 ppm 

11:54:23 TIC = 22.8626 mV 1. !214542 ug C !21. 2!.2l9!218 ppm 

11:59:23 TOC = 35.3751 mV 1.61757 ug C !21. 32351 ppm 

12: ~S2: 28 TIC = 23.5939 mV 1 • !.217886 ug C !ZI. 21577 ppm 

12: !.217: 28 TOC = 167.709 mV 7.66868 ug C 1.53374 ppm 

12: Hl: 33 TIC= 25.1728 mV 1.15HI6ugC !ZI. 23!2121 ppm 

12:15:33 TOC = 318.720 mV 14.5738 ug C 2.91477 ppm 

12:18:38 TIC= 46.1684 mV 2.11110 ug C !ii. 42222 ppm 

1 :?:: 23:38 TOC = 123.041 mV 5. 621"'~1 



SPL# Q1!!1!218!ZI 

S r·r_ # !!l!Z1!2181 

"'"'"' SF'L# !21!2!!2181 

SPL# !2@!!182 

SPL# !ZI!!I!Z182 

SPL# !ZHM183 

SF'L# !J!Zl!Zl83 

SPL# !Zl!.ZI!ZI84 

SPL# V.l!Zil!J84 

SPL# !Zl!!HZl85 

SPL# !Zl!ZH2!85 

12:26:43 

12:31:43 

12:34:48 

12:39:48 

12:42:53 

12:47:53 

12: 5QS: 58 

12:55:58 

12:59: QS3 

1 3: !214: !!13 

13: £!17: !258 

13: 12: !218 

13:15:13 

13: 2t!J: 13 

13:23:18 

13:28:18 

13:31:23 

13:36:23 

13:39:28 

13:44:28 

13:47:33 

13:52:33 

13:55:38 

14: !213: 43 

14:(1!3:4-3 

TIC = 67.9904 mV 

TOC = 228.418 mV 

TIC= 35.1934 mV 

TOC = 127.794 mV 

TIC = 51.3329 mV 

TOC = 237.191 mV 

TIC = 26.7005 mV 

TOC = 544.465 mV 

TIC = 17.0544 mV 

TOC = 9.22859 mV 

TIC = 20.4242 mV 

TOC = 27.4653 mV 

TIC = 23.0875 mV 

TOC = 33.2531 mV 

TIC = 22.6098 mV 

TOC = 174.029 mV 

TIC= 23.7346 mV 

TOC = 337.513 mV 

TIC = 47.7357 mV 

TOC = 134.322 mV 

TIC = 80.4490 mV 

TOC = 248.886 mV 

TIC = 41.6721 mV 

TOC = 123.877 mV 

TIC = 64.8842 mV 

TOC = 257.610 mV 

3. Hl894 ug C !~1.62178 ppm 

l!ZI. 444 7 ug C 2. !218894 ppm 

1 • 6!21926 ug C !21.32185 ppm 

5.84355 ug C 1.16871 ppm 

2.34726 ug C !21. 46945 ppm 

1 !21. 8458 ug C 2.16917 ppm 

1. 22!'2191 ug C !21.24418 ppm 

24.8963 ug C 4.97926 ppm 

!Zl. 77983 ug C !.Zl. 15596 pprn 

!21. 42198 ug C !!1.!2)8439 ppm 

V.I. 93392 ug C 0.18678 ppm 

1 • 25588 L\Q C !21.25117 ppm 

1. !!1557!21 ug C !21.21114 ppm 

1 • 52!2154 LIQ C !ZI. 3Q!4l!ZI ppm 

1 • !213386 LlQ C ~:1.2!"!.5677 ppm 

7.95767 ug C 1.59153 ppm 

1 • !218529 ug C fl. 21 79.15 ppm 

15.4332 ug C 3. !ZI8664 ppm 

2. 18277 Ltg C 0.43655 ppm 

6. 142!!12 ug C 1. 2284!21 ppm 

3.67863 ug C Ql. 73572 ppm 

11 • 38!216 Ltg C 2.27612 ppm 

1. 9!21551 l.tg c ~~1. 381 HI ppm 

5.66444 ug C 1.132:39 ppm 

2. c;·6691 ug C !21.59338 ppm 

11.77S>5 ug C 2. 35~59Qj ppiii 



-- ·-- ,. -· 
SPL# 121!!1!2193 

SPL# QHZl!2l94 

~-# !ZI!ZI!Z194 

SPL# 12l!21!Z195 

SPL# !ZI!M195 

SPL# !ZHZig.$96 

SPL# !21!21!2196 

SPL# !2HM197 

SPL# 121!21!2197 

SPL# !21!2112198 

SPL# 121lZliZI98 

SPL# Qlfll2199 

SPL# !?1!25 HI~!! 

:3PL# !21!211 !MI 

SF'L# Qlfll Hll 

S F'L# !21!~1 Hl1 

SF'L# !!IV.Il!ZI2 

Si=:'L# fl!ZIHI2 

;FL_# Y.I!Z1103 

IF ;_:It !%i l!ZI3 

F'L# i21!ZIHI4 

:·l_ # !210 1!214 

L 1:;:: i21Ql1!Z15 

.L"f:ll:4t:i 

14:16:48 

14:19:53 

14:24:53 

14:27:58 

14::::::2:58 

14:36: !213 

14:41: !213 

14:44: !liS 

14:49:1218 

14:52:13 

14:57:13 

15:!2@: 18 

15: !!15: 18 

15:!218:23 

15:13:23 

15:16:28 

15:21:28 

15:24:33 

15:29:33 

15:32:38 

15:37:38 

15:4fZI:43 

15:45:43 

15:48:48 

15::53:48 

llL- ~~-~~~~ mv 

TOC = 534.824 mV 

TIC = 19.6980 mV 

TOC = 19.9420 mV 

TIC = 7.20189 mV 

TOC = 48.6378 mV 

TIC = 7.82663 mV 

TOC = 74.7852 mV 

TIC = 8.99699 mV 

TOC = 269.544 mV 

TIC= 8.15293 mV 

TOC = 647.762 mV 

TIC = 8.45225 mV 

TOC = 158.455 mV 

TIC = 8.39782 mV 

TOC = 324.490 mV 

TIC = 10.3071 mV 

TOC = 156.098 mV 

TIC = 8.47948 mV 

TOC = 368.099 mV 

TIC = 23.4813 mV 

TOC = 552.202 mV 

TIC = 22.6098 mV 

TOC = 557.233 mV 

TIC = 15.7521 mV 

TOC = 15.1341 mV 

24.4555 ug C 

!21. 9!ZH2171 ug C 

~~!.91187 ug C 

!21. 32931 ug C 

2. 224!212 ug C 

121. 35788 ug C 

:::::.41964 ug C 

l25.41139 ug C 

12.3252 ug C 

!21. 3728!21 ug C 

29.6197 ug C 

!21. 38648 ug C 

7. 24553 l\Q c 

121. 3840!21 liQ c 

14.8377 ug C 

121. 4713!21 ug C 

7.13776 ug C 

!25. 38773 LlQ C 

16.8318 ug C 

1 • 1257371 ug C 

25. 251!11 L\Q C 

1 • 1213386 ug C 

25.48!211 ug C 

!21. 72!!128 ug C 

0. 692!212 LIQ C 

4. 891!219 ppm 

121. 18!2114 ppm 

Ql. 18237 ppm 

Ql. m6586 ppm 

!21. 44481!1 ppm 

!21.!217157 ppm 

!Zl. 68392 ppm 

121.08227 ppm 

2. 465!214 ppm 

V.I. S!i7456 ppm 

5.92394 ppm 

(1. !2l7729 ppm 

1.44911 ppm 

!2l.QI768Ql ppm 

2.96754 ppm 

!21. Ql9426 ppm 

1.42755 ppm 

~!I. 9.17754 ppm 

3.36636 ppm 

0.21474 ppm 

5.!215!21!212 ppm 

Ql. 2!!>677 ppm 

5. Ql 17'l:>!212 ppm 

!Zl. 144!215 ppm 

!21. 13840 ppm 



SPL# !Mil !!16 16: !211: 53 TOC = 16.8638 mV !21. 77111 ug C ~21. 15422 ppm 

SPL# !21!211 fZI7 16: IZ14: 58 TIC = 20.5360 mV Ql. 939!213 ug C G. 1878QI ppm 

16:!Z19:58 TOC = -0.17326 mV -QI. !21!21792 ug C -!21. OQI158 ppm 

SPL# ~1!!11 !218 16: 13: !213 TIC= 21.1796 mV !ZI. 96846 ug C Ql. 19369 ppm 

SF'L# ~1!211 !218 16: 18: !213 TOC = 0.81298 mV 121. !ZI3717 ug C !21. !21!217 43 ppm 

SPL# ~!HZI1 Ql9 16:21: !258 TIC = 21.0396 mV !21. 9621216 ug C !21.19241 ppm 

SPL# !M11!219 16:26:!!18 TOC = 0.59363 mV !!1. !212714 ug C 121. 00542 ppm 

SPL# !21!.21 11 !ZI 16:29:13 TIC = 20.6759 mV !21. 94542 ug C Ql. 189Q!8 ppm 

SF'L# l21l211 HI 16:34:13 TOC = 0.81298 mV !21. !21371 7 ltg c O.l2l!Z1743 ppm 

16:37:18 TIC = 23.0875 mV 1 • !21557!21 ug C !21. 21114 ppm 

SF'L # !21!211 1 1 16:42:18 TOC = -0.69291 mV -9.1.03168 ltg c -121. !21!21633 ppm 

SPL# !21~!1112 16:45:23 TIC = 21.0956 mV !21. 96462 ug C Q!. 19292 ppm 

SPL# !21!~1112 16: 5!~1: 23 TOC = 1.16967 mV !-:1. !215348 ug C ~2!. Q! Hl69 ppm 

'.W 

16:53:28 TIC = 21.2636 mV !21. 9723!21 ug C !2!. 19446 ppm 

16:58:28 TOC = 0.92270 mV !21. !21421 9 Ltg C 121. !21!21843 ppm 

SPL# !M1114 17: Qjl: 33 TIC = 20.3963 mV !21. 93264 ug C !2l.18652 ppm 

SPL# !21!21114 17: !216: 33 TOC = 1.44423 mV ~~~. !2166!!13 ug C ~21. !21132!2! ppm 

3F'L# !!5!21115 17: !219: 38 TIC = 20.3963 mV !21. 93264 ug C Q!. 18652 ppm 

:FL.# !210115 17:14:38 TOC = 0.29219 mV !21. £11336 ug C !Zi. Qll!J2t:~7 ppm 

17:17:43 TIC = 20.3404 mV !21. 93!21!218 ug C !Zl. 186!2!1 ppm 

1:7:22:43 TOC = 0.56622 mV !21. !!12589 ug C !21. !21!21517 ppm 

: L. :jj: !.21!2111 7 17:25:48 TIC = 20.6759 mV 121. 94542 ug C !21. 189£18 ppm 

'L# !2H21117 17: 3!21: 48 TOC = 1.05989 mV m. !214846 ug c 

17:33:53 TIC= 21.4877 mV !21. 98254 ug C ~;!. 19651 ppm 

-· ~; O!Zl118 17:38:53 TOC = 0.40178 mV lEI. !211837 ug C Ql.!M1367 ppm 

17~41:58 TIC- 21.5437 mV Q) ~ Cf'851 1 I I M r 



Nkmda~O.C.mber22,1997 

Los Alamos 
NATIONAL IAJIORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 4017RC 

ATTN: Sue Zeller 
HUFFMAN LABORATORIES 
4830 INDIANA 
GOLDEN, CO 80430 

SAMPLE CONT 
10 10 

04LA-97 -0628 01 

CONTAINER 
DESCRIPTION 

1 L amber glass 

ANALYSIS 
ORDER CODE 

HUMACID 

REQUEST NUMBER: 4017R 

ANALYSIS TYPE: OTHER 

Flnlll P-ae cl CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 4017R Page 1 

Rellnqul8hed Date nme 
J~o;..;..l~.;;.:.~' .~...:..~..;;;etv;;..j· "-+~~...;;...?f.-- JJ-,1)-:;/ q / )-h~ 

Received for DISPOSAL By: Date nme Remarks: 

Date nme 
ld.{d3!9"1 II: 00 



Tuesday, December 23, 1997 01 0 7 9 8 /( REQUEST NUMBER: 4018R 

ANALYSIS TYPE: INORG Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12122197 

REPORT DUE: 1122/98 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 4018R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

COMMENTS: LA -1049 , AP; AMENDED: ADDITIONAL ANALYSIS ADDED U BY KPA. JV 12/23197 

LANL ER SMO CONTACT· ne Val~ez MS H 

Signatu · ~ 

ANALYSIS ANALYTE(S} CONT COMMENTS 
ORDER CODE ID 

METIAL + u 04LA-97 -0627 14 w 12120/97 

TCN 04LA-97-0628 04 w 12120/97 

ANWQ 04LA-97-0628 06 w 12120/97 

,,,.,..., CL(-1} 04LA-97-0628 06 w 12120/97 

P04(-3) 04LA-97-0628 06 w 12/20/97 

SI02DISS 04LA-97-0628 06 w 12120/97 

METIAL + u 04LA-97-0628 08 w 12120/97 

N03-N 04LA-97-0628 11 w 12120/97 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-8M 

Request Number: 4018R 

Date File Saved: 01120/98 

Section 1. Sample Identification Numbers 
LANL Sample IDs PAl Sample IDs 

04LA-97-0627 
04LA-97-0628 

Section 2. Case Narrative 

97-12-242-01 
97-12-242-02 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation. Analysis. and QC Narrative 

Section 2.2.1 Analysis Method: Total Uranium by KPA 

No problems were observed in the preparation and analysis of the samples listed above, except as 
narrated below. All method required quality control parameters were met. 

Samples under Request Number 4018R (Work Order 97-12-242) were received on 12/23/97 and 
scheduled for KPA analysis. The KPA analysis was completed on 01/20/98. 

Method required dilutions may have been performed to address matrix interferences. Where 
dilutions are required, the submitted sample result, uncertainty and reporting limit reflect the dilution 
performed. Results above the PAl reporting limit are reported without qualification. Results which 
fall between the PAI reporting limit and the KP A instrument detection limit are flagged "J" and are 
qualifed as estimated results due to additional uncertainty in the measurement at this concentration. 
Results less than the method detection limit are flagged "U" and arc qualified as "below detection 
limit." 

PARAGON ANALYTICS, INC. 



Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, ~xcept as detailed in this case narrative. This 
certificatio·l is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

Bahman Pirasteh 
Radiochemistry Instrumentation 

.~~:cu~tCki 
R:diochemistry Fi;al Review 

Don Gipple 
Laboratory Manager 

r bate 

Date 

PARAGON ANALYTICS, INC. 



Paragon Analytics, Inc. 
TOTAL RECOVERABLE METALS 

CASE NARRATIVE 

Los Alamos National Laboratory SMO 
4018R 

Order Number- 9712242 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

.'"\.ppendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 2 water samples. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The samples were received cool and intact on 12/23/97. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
9712242-1 as the quality control sample for this Order Number. 

1.3 The samples had been correctly preserved for the requested analyses. 

PARAGON ANALYTICS, INC. 



1.4 The samples were prepared for analysis based on the Contract Laboratory Program!@] 
Statement ofWork (CLP SOW) ILM03.0 .. 

1.5 The samples were analyzed and reported based on the Contract Laboratory 
Program Statement ofWork (CLP SOW) ILM03.0. 

1.6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

1. 7 The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

1. 8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with this batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples, and high standard readbacks associated with 
Method 601 OA analyses were within acceptance criteria. 

1. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed witr each batch. All acceptance 
criteria for accuracy were met with the following exceptions. 

Analyte 
Aluminum 
Iron 

Sample ID 
9712242-IMS 
9712242-IMS 

The affected sample results are flagged for aluminum. 

The concentration of iron in the native sample was greater than 4 times the 
concentration of matrix spike added during the digestion. When sample 
concentration is that much greater than the spike added, spike recoveries may 
not be accurate. The Laboratory Control Sample indicates that the digestion 
and analysis were in control. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision and accuracy were met. 

PARAGON ANALYTICS, INC. 



• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met with the following exceptions. 

Analyte 
Copper 
Lead 

Sample ID 
9712242-1L 
9712242-1L 

Associated sample results for tl: ..;Se elements have been flagged in the report. 

Copper and lead results in the diluted sample did not agree within 10% with the 
undiluted sample results. Results for these elements are flagged with an "E" indicating 
a potential matrix effect. The concentrations of copper in the diluted and undiluted 
samples were below the CRDL. These relatively low concentrations may have 
contributed to the greater than 1 0% difference between the two sets of results. 

The data contained in the following report have been reviewed and approved by the 

pers~nnellisted below~. 

)J rn ~- -~>c.R t /;o /0?: 
Da Patrick Date 
Senior Inorganic Chemist 

tj2.-oj i g 
Reviewer's Initials Date 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, INC. 
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Paragon Analytics, Inc. 
INORGANICS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
4018R 

Order Number- 9712242 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Sample Results 
Section 4: QC and Summary Report Forms 
Section 5: Supporting Raw Data/Bcnchsheets 

Section 1: Case Narrative 

1. This report consists of data for 1 water sample analyzed for bromide, chloride, 
fluoride, nitrate, sulfate, orthophosphate, and total cyanide. 

2. The sample was received cool and intact on 12/23/97. 

3. The sample had been correctly preserved for the requested analyses. 

4. The sample was analyzed using procedures based on the following methods from 
the USEPA: 

Analyte Method 
Bromide 300.0 
Chloride 300.0 
Fluoride 300.0 
Nitrate 300.0 
Sulfate 300.0 
Orthophosphate 300.0 
Total Cyanide 9010 

5. All standards and solutions were used within their recommended shelf life. 

PARAGON ANALYTICS, INC. 



6. Nitrate, orthophosphate, and total cyanide were prepared and analyzed outside of 
the established hold times. All other analyses were prepared and analyzed within 
the established hold times. 

7. Sample results which are below the reporting limit are reported as "ND'' on the 
enclosed report. 

All in house quality control procedures were followed, as described below. 

8. General quality control procedures. 

• A method blank. a laboratory control sample (LCS), a matrix spike (l'v1S) and 
a matrix spike duplicate (MSD) or a matrix duplicate were prepared and 
analyzed for each analysis batch. 

• The matrix duplicate recovery for total cyanide was within acceptance limits. 

• The laboratory control sample (LCS) results were within acceptance limits for 
all analyses. 

• The MS/MSD results were within acceptance limits for all analytes. 

The data contained in the following report have been reviewed and approved by the 
personnel listed below: 

~~ 1-/3-tJt) 
Date eporter's lmtials 

/-2?5-?~ 
Date 

CERTIFICATION 

I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, INC. 



CCS/VALIDATION COVER SHEET 

M Code --- SDG/RN: 4018R LAB NAME Paragon LAB CODE ---
NAME OF CCS CHECKER ___________ _ COMPANY ___________ __ 

NAME OF VALIDATOR R. Sherman COMPANY ~L~A~T~A~-------

CCS DATE VALIDATION DATE 2/5/98 EDS ENTRY DATE ----
ANALYTICAL SUITE: o VOLATILES 

1. 
2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

---
o HIGH EXPLOSIVES 
x INORGANICS 
~ RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify _____________________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Uranium analyzed by KPA and validated using RAD baseline 
criteria. 



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx~ate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" ~plies "PM" also, and 
must not be used alone 

p Use professional judgement based on data use . It usually 
has an "M"wi th it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
~ortant to the data user. 

1 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential ~act that could result from 
using the P qualified data. (For example, in the case of 
holding t~e excedance, the project manager/delegee can 
decide to use the data with no qualification when analyltes 
of interest are known to not be adversely affected by 
holding t~e exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likley because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to deter.mine if the 
defect ~pacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX {lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSD or %D exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSD or %D exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
{technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPD > advisory 20% limit. 

INORGANICS (I) 

3 Spike recovery > upper limit {125%) and the results > the 
EOL. 

3a Spike recovery < lower limit (75%) and the results are > the 
EOL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 ICS recovery > 120% and results > EDL. 

7a ICS recovery 50-79% . 
7b ICS recovery < 50% and result < EDL. 

Sa For ICV and CCV, recovery is lower than specification 

Bb For ICV and CCV, recovery is higher than specification 

Be For ICV and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

Bd For ICV and CCV, recovery is extremely low and detection may 
be impaired. 

Be For ICV and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY {R} 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1: Carrier recovery 10-40% and result > EQL. 

1 _; _, Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



INORGANICS 
Calibration NA 

.;(c*' 

Present? x yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? x yes no OK 

Continuing calibration 
verification 

Present? x yes no OK Obtain form lab. Q=A 
Blanks (Applies to each) 

Present? x yes no u Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 
Analyze at each wavelength -Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 10% or 2 hours 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

$ EDL, or if concentration of 
analyte < 1 OX EDL, repeat all 
samples in batch. 

Be, Cr, Co, and Tl detected in 
blanks and samples. 
AI, Sb, Sa, Ca, Cd, Fe, Mg, and K 
detected in calibration blanks 



ICP Interference check sample 

"""" 
Present? x yes no OK Obtain from lab. Q=A 

Solution contains Ag, Ba, Be, If the ICS recovery is >120% and the 17 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & results are >EDL, qualify data as J+ 
Zn 

If recovery is 50-79%, qualify data as J- 17a 
Analyze at beginning of each 
run If ICS recovery is < 50% and results are < 17b 

EDL, qualify results as R, PM 
Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Spike sample analysis 

Present? x yes no OK Obtain from lab. Q=A 

One per run, per matrix, If spike recovery> 125% and results< 
concentration, SDG EDL, OK 

""'" 
%recovery: 75-125% (unless If spike recovery < 75% and results are 13a 
cone. > 4X spike cone.) >EDL, qualify results as J- if same 

matrix, P if not 

If spike recovery > 125% and results are 13 
>EDL, qualify data as J+ if same matrix, 
P if not 

If spike recovery 30-7 4% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not 

If spike recovery results < 30% and I 3d 
results < EDL, qualify as R, PM. 



ij Duplicate 

~- Present? x yes no OK Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD: ~ 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of ± EDL 
Laborato[Y Control Sample 
(LCS) 

OK 
Aqueous LCS per batch/SDG If criterion not met, qualify each analyte 16a 

associated with the LCS in the same 
% recovery : 80-120% (except batch as..J: 
Ag & Sb) 16 

for < 80% and J+ for > 120% 
Holding time Compare analysis date with date of 

sample collection on the Analysis 
.ow· Analyze water samples for Hg OK Request 
,_ within 28 days of sample 

collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0628 
Contract: C-.) Name: PARAGON ANALYTICS ___ _ 

~ab Code: NA Case No.: SAS No. : SDG No. : 4018R 
Lab Sample ID: 9712242-2-
Date Received: 12/23/97 

Matrix (soil/water) : WATER 
-,evel {low/med) : LOW 
> Solids: __ o:O 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-l 
7440-62-2 
7440-66-6 -

.__olor Before: COLORLESS 
Color After: COLORLESS 

.:>mments: 

Analyte Concentration c 
-Aluminum 309 

Antimony:= 3.4 u 
Arsenic 2.8 u -Barium 62.3 B 
Beryllium 0.08 B 
Cadmium 0.20 u 
Calcium- 23500 
Chromium 1.2 B -Cobalt 1.6 B 
Copper- 3.2 B 
Iron 237 
Lead 1.3 u 
Magnesium 2150 B 
Manganese 516 
Mercury_ 0.04 u 
Molybdenu 29.9 -Nickel 7.8 B 
Potassium 3350 B 
Selenium 2.6 u -Silver 0.70 u 
Sodium-- 28500 
Thalliiiiil -7.2 B -Uranium 64.0 u 
vanadium 0.50 u -Zinc 1.2 B 

-
-
-
-
-
---

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q 

N ----

E ----
E ----

M 

-p -p -p -p 
p 
p 
p 
p -p -p -p 
p 
p 
p 
AV 
p -p -p -p -p 
p 
p 
p--p 
p -
-
--
-
-
-
-
-
-
Texture: N/A ____ 
Artifacts: 

'··"";'------------------------------------
FORM I - IN 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0627 
Contract: 

SAS No.: SDG No.: 4018R 
"'-".:> Name: PARAGON_ANALYTICS-=---
~ab Code: NA Case No.: 
Matrix (soil/water) : WATER 
~evel (low/med} : LOW 
~ Solids: 0.0 

Lab Sample ID: 9712242-1 
Date Received: 12/23/97 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 
7440-66-6 -

'"'olor Before: BROWN 
Color After: LT BR~ 

:::mments: 

/ 

Analyte Concentration c Q 

-Aluminum 7860 N 
Antimony- u ---3.4 
Arsenic 4.7 B -Barium 175 B 
Beryllium 0.46 B 
Cadmium 0.20 u 
Calcium- 30000 
Chromium 75.0 --Cobalt 10.1 B 
Copper 23.1 B E ---Iron 36600 -Lead 77.6 E ---Magnesium 4370 B 
Manganese 1040 
Mercury_ 0.04 u 
Molybdenu 35.9 -Nickel 44.2 
Potassium 4290 B 
Selenium 3.4 B -Silver 0.70 u 
Sodium-- 29200 
Thallium 11.3 --Uranium 64.0 u 
Vanadium 11.8 B -Zinc 83.4 -

---
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

FORM I - IN 

M 

p 
p -p -p 
p -p -p 
p 
p -p -p -p 
p-
p -AV 
p 
p 
p -p 
p -p 
p 
p 
p-
p--
-
-
-
-
-
-
-
-
Texture: N/A ____ 
Artifacts: 

G0~JcM!~· 0 

~l~v 



148419 

Total CN in Water Calculations and Quality Control Results 

Date 111atyzea: 01106198 
Tune a111tyzea: 1400 

catc Regression Output 
std Abs 

(ug/1.) (578nml 

0 0.000 
10 0.024 
50 0.100 
100 0.197 
200 0.403 
300 0.598 
400 0.785 

sample trap 
10: alia tmll votlmL) 

ICV . 
ICS 
M Blank 50 50 
LCS 50 50 
9712242·2 50 50 
97122412·2 dup 50 50 
9712242·2 MS 50 50 
9712242·2 MSO 50 50 
9712252·1 50 50 
9712265-~, 50 50 
CCV 
CCB 

soln cone 
(ug/L) 

·1.3 
10.8 
419.4 
98.6 
203.2 
302.2 
397.1 

aliq for 

I cotordev 
tmll 

10 
10 
10 • 

10 
10 
10 
10 
10 
10 
10 
10 I 10 

Constant 
Sid Err of Y Est 
R Squared 
No. of Obse!Vlltions 
Degrees of Freedom 

X Coeflicienl(s) 
Std Err of Coef. 

calc 
Abs sotn cone 

rs78nml (ug/Ll 

0.195 97.6 
0.004 0.7 
0.008 2.7 
0.387 195.1 
0.004 0.7 
0.008 2.7 
0.201 100.7 
0.199 99.7 
0.006 1.7 
0.006 1.7 
0.199 99.7 
0.003 0.2 

Total CN in Water Quality Control Results 
Date analyzed: 01106198 

BLANK SUMMARY 

10 

MBiank 

LCSSUMMARY 

true CNconc I recovery 
CNconc found recovery accept 

10 tmg/Ll (mg/Ll % limit 

LCS o.2oo I o.195 98 I 85-115% 

MATRIX SPIKE SUMMARY 

1'... I CN-1 added sample found in 
CN cane CN cone spkd sample recovery 

10 (mg/Ll (rmpL) (maiL! . % 

9712242·2 MS 1 0.100 1 NO 
9712242·2 MSO 0.100 NO 

OUPUCATE SUMMARY 

10 

9712242·2 duo NO I NO 

NO • Not Detected 
NA • Not Applicable 

I 0.101 
0.100 

RPO 
% 

NA 

I 101 
100 

accept 
limrts 

D-30% 

recovery 
accept 

limit 

163·126% 1 
63·125% 

507.5660 
3.1953 

sample 
cone 
mg/L 

0.00 
0.195 
0.001 
0.003. 
0.101 
0.10 
0.00 
0.00 

RPO 
% 

1 I 

·1.34188 
2.3727 
0.9998 

7 
5 

I IICV/CCV 
Rep Limrt recovery 

mg/L % 

98 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

100 

RPO 
accept. 

limit 

0-30% 
I 
1 
I 
I 



U.S. EPA - CLP 

~._eD Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

?reparation Blank Matrix {soil/water} : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Analyte 

Initial 
Calib. 
Blank 

{ug/L} c 

Continuing Calibration 
Blank (ug/L} 

1 c 2 c 3 c 

Aluminum -38.6 B 7.5 B -25.2 B 18.4 B 
Antimony--- 4.2 B 5.3 B -- 6.5- B ---- 5.0- B 
Arsenic- 2.8 U 2.8 U 2.8- U 2.8- U 
Barium-- 0.1-- U 0.2- B 0.1 B 0.1- B 
Beryllium 0.5- B 0.6- B 0.7- B 1.0- B 
Cadmium -0.6- B -0.5- B -0.6 B 0.2- B 
Calcium- --22.9- B --68.6- B --28.3- B 56.7- B 
Chromium- 1.6-- B --- 1.7- B -- 1.7- B 1.1- B 
Cobalt - 0.4-- U 0.4 U 0.4- U 0.4- U 
Copper -0.6-- B 0.4 U -0.6 B -0.9- B 

l~on - -- 7.0-- U 25.6 B -- 8.2 B --14.1- B 
..c;ead -1 . 3- B -- 1 . 3 U 1 . 3 U -- 1 . 3- U 
Magnesium -----42.9-- B 8.9- B -34.4- B 3.7- U 
Manganese -0.3- B -0.2- B -- -0.2- B -0.2- B 
Mercury_- o.o?J: u -- o.o~ u -- o.o~ u -- - _ 
Molybdenu 4.2 U 4.2 U 4.2 U 
Nickel 0.4- U 0.4 U 0.4 U ------0-.-4- U 
Potassium -59.8-- B -70.4- B 58.8- B 141.6- B 
Selenium --- 2.6-- U--- 2.6- U --- 2.6- U--- 2.6- U 
Silver 0.7-- U 0.7- U 0.7- U 0.7- U 
Sodium-- -37.4-- B -46.4- B -36.0- B -48.1- B 
Thallium---- 3.5-- B --- 6.1- B --- 7.8- B--- 3.8- B 
Uranium- 64.0-- U 64.0- U 64.0- U 64.0- U 
Vanadium- ----0.7-- B --- 0.5- U --- 0.5- U --- 0.5- U 
Zinc ___ -2.6== B ___ -3.0: B __ -3.0= B 0.4: U 

------- ---------- - --------- - --------- - -------- -
--------- ------- - -------- - --------- - --------- -
-------- --------- - --------- - -------- - --------- -
--------- -------- - --------- - ------- - --------- -
-------- -------- - ------ - --------- - --------- -
--------- -------- - --------- - --------- - --------- -
--------- ---------- - --------- - --------- - --------- -
-------- -------- - -------- - --------- - --------- -

FORM III - IN 

SDG No. : 4018R 

Prepa
ration 
Blank C 

-37.790 B -____ 3 .400 u 
____ 2.800 u 

0.060 u 
----0.400 B 

0.200 u 
----~29.120 B ---_____ 1. 340 B 

0.440 B 
-----0.400 u 
____ 7.000 u 

1.300 u 
-----~36. 550 B --- -0.370 B ---- 0.040 u 
----4.200 u 

0.400 u 
----49.500 B 
---2.830 B 
_____ o. 7oo u 

3.600 u 
-----5.960 B 

-97.610 B --- 0.500 u 
------0.450 B 

M 

p --p --p --p -p --p -p -p 
p 
p--
-p -p 

p-
p -AV -p 
p -p 
p 
p 
p 
p--
p 
p 
p 

-------- - ---
---------- - ---
--------- - --
--------- - ---
------- - ---
---------- - ------------- - ---
-------- - ---

ILM03.0 

GQ~c-20 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

~b Name: PARAGON ANALYTICS ---- Contract: _____ _ 04LA-97-0627 

Lab Code: NA Case No.: 
Matrix: WATER·-......---
% Solids~or Sample: 0.0 

SAS No. : SDG No. : 4018R 
Level {low/med) : LOW 

Concentration Units {ug/L or mg/kg dry weight) : UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR} c Result (SR} c Added (SA} %R Q M 

- -
Aluminum 75-125 11064.6500 7864.1800 2000.00 160.0 N p 

Antimony: - -- - - - u --- - -
75-125 455.1.600 3.4000 500.00 91..0 p - - - - -

Arsenic 75-125 2108.9700 4.7100 B 2000.00 105.2 p 
- - - - - - - -

Barium 75-125 21.89.3200 1.74.8900 B 2000.00 1.00.7 p 

Beryllium - 52.9600 - - --- - - -75-125 0.4600 B 50.00 1.05.0 p - - - - - -
Cadmium 75-125 47.4900 0.2000 u 50.00 95.0 p 
Calcium- - - - - - -NR - - -1Chromium_ 75-125 259.5700 74.9700 200.00 92.3 p 

- - - - -- - -
!Cobalt 75-125 501.8000 10.1.100 B 500.00 98.3 p 

\Copper= 
- - - - -75-125 287.4100 23.1400 B 250.00 105.7 p - - - - - -

Iron 37224.7200 36632.1400 1000.00 59.3 p 
1Lead --- - - - - - l00.2 - -75-125 578.6600 77.5700 500.00 p - - - - - - -
l""'"'~.gnes i urn - - NR -r'1*1M!!nganese 75-125 1514.3700 1044.6700 500.00 93.9 p - - - -- -Mercury_ 75-125 - 1..0100 0.0400 u 1.00 l01.0 AV - - - -
IMolybdenu 75-125 - 987.8000 35.8700 1000.00 95.2 p - - - -- -- - -
Nickel 75-125 536.7300 44.2000 500.00 98.5 p 
Potassium - - - - -- - NR - - -Selenium 75-125 2210.4600 3.4000 B 2000.00 1.10.4 p 

!Silver_: - - - - - - p-75-125 49.4800 0.7000 u 50.00 99.0 - - - - -Sodium NR 
Thalliu:ti\ 75-125 - - -2039.4000 11.31.00 2000.00 101.4 p 

!Uranium- - - - - - p-75-125 11513.9700 64.0000 u 1.0000.00 115.1 
Vanadium - -- - - - - - p-75-125 502.6700 1.1.7800 B 500.00 98.2 - - - -- -Zinc 75-125 559.4500 83.4300 500.00 95.2 p - - - - -- - -
,- - - - --

- - - --
- - - -- - - -
- - - -
- - - -- - - -

:)rnments: 

FORM V (Part 1} - IN ILM03.0 

G Jul·.22 



U.S. EPA - CLP 

6 
DUPLICATES 

,,J Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

04LA-97-0627 

SDG No.: 4018R 

1atrix (soil/water) : WATER Level (low/med) : LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

-Aluminum 7864.1800 7612.0700 3.3 p 
Antimony- 3.4000 u 3.4000 - -- - - -u p 
Arsenic - 4.7100 B 3.1700 B - -39.1 p - - - - -Barium 174.8900 B 174.6700 B 0.1 p -- - - -Beryllium 0.4600 B 0.5300 B 14.1 p - - -Cadmium 0.2000 u 0.2000 u p 
Calcium- 29974.7000 29968.2800 - -0.0 p 

Chromium -- - -- - -- - -74.9700 75.5200 0.7 p 
- -- - - -Cobalt 10.1100 B 10.3400 B 2.2 p -- -- - -23.1400 Copper __ B 22.7600 B 1.7 p -- - - -Iron 36632.1400 36695.0900 0.2 p - - -- - -- - - -Lead 77.5700 77.8000 0.3 p 

Magnesium 4370.6900 a - -- - -4309.4900 B 1.4 p 
Manganese 1044.6700 1044.2400 -- - - p-0.0 -- - -Mercury_ 0.0400 u 0.0400 u AV -Molybdenu 10.0 35.8700 34.8200 3.0 p -- - - - -- - - -Nickel 40.0 44.2000 44.6500 1.0 p - - -- - - -Potassium 4289.1000 B 4302.4800 B 0.3 p - - -Selenium 3.4000 B 2.6000 u 200.0 p 
Silver - - - - p-0.7000 u 0.7000 u 
Sodium-- 29175.1300 29128.7200 - p-0.2 
Thallium -- - -- - - -10.0 11.3100 8.4000 B 29.5 p 
Uranium - -- - - - p-64.0000 u 89.9200 B 200.0 
vanadium 11.7800 B - - -11.7200 B 0.5 p - -- - -Zinc 20.0 83.4300 83.0900 0.4 p -- - - - -- - - -

- - - -- - - -
- - - -- - - -- - - -- - - -- - - -
- - - -

FORM VI - IN ILM03.0 



TOTAL URANIUM ANALYSIS RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab. Date Analyzed : 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Lab Total Uranium Reporting 

Client Sample ID Sample ID (ug/L ) Limit 

04LA-97-0627 12-242-01 1.83 ± 0.25 0.10 
04LA-97-0628 12-242-02 1.37 ± 0.19 0.10 
Blank 12-242-B1 BDL 0.10 
Duplicate 12-242-D1 l. 78 ± 0.24 0.10 

: Reported Uncertainties are the Estimated Total Propagated 
~ncertainties (2a) . 

See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 
Detection Limit and Reporting Limit. 

U - 'Not Detected' - result less than Method 
Detection Limit. 

BDL = Below Detection Limit; see method for DL determination. 

Remarks: 

Sample 97-12-242-01 is a duplicate of 97-12-242-01. 

[;J 

[] 

Guul.-04 



TOTAL URANIUM MATRIX SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: ~2/20/97 

Client Name: Los Alamos National Lab. Date Analyzed : 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I II 
Known Cone. 

II 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-12-242-M1 II ~1.4 ± 2.8 II 9.6 ± 1.3 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (J.L) ± 0.~5 * J.L· 

Matrix Spike Control Limits = Known (J.L) + Native Concentration 
± 0.25 * (J.L + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-~2-242-M~ is a matrix spike of 97-12-242-02. 



TOTAL ORANI'OM BLANIC SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/19/98 

Client Name: Los Alamos National Lab. Date Analyzed : 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID {ug/L ) (ug/L ) 

I 97-12-242-S1 II 10.0 ± 1.5 II 9.1 ± 1.2 I 
. Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u) . 
""'"'"See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~· 

Matrix Spike Control Limits = Known {~) + Native Concentration 
± 0.25 * {~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 



Total CN in Water Calculations and Quality Control Results 

Date analyzed: 01106198 
Time analyzed: 1400 

std 
(ug/L} 

0 
10 
50 
100 
200 
300 
400 

sample 
10: aliq (ml} 

ICV 
ICB 
M Blank 50 
LCS 50 
9712242-2 50 
9712242-2 dup 50 
9712242-2 MS 50 
9712242·2 MSD 50 
9712252-1 50 
9712265-1 50 
CCV 
CCB 

Abs 
{578nm} 

0.000 
0.024 
0.100 
0.197 
0.403 
0.598 
0.785 

trap 
vol (ml) 

50 
50 
50 
50 
50 
50 
50 
50 

calc 
soln cone 

(ug/L} 

-1.3 
10.8 
49.4 
98.6 

203.2 
302.2 
397.1 

aliq for 
color dev 

(ml} 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Regression Output: 
Constant 
Sid Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

calc 
Abs soln cone 

{578nm) (uQ/L) 

0.195 97.6 
0.004 0.7 
0.008 2.7 
0.387 195.1 
0.004 0.7 
0.008 2.7 
0.201 100.7 
0.199 99.7 
0.006 1.7 
0.006 1.7 
0.199 99.7 
0.003 0.2 

507.5660 
3.1953 

sample 
cone 
maiL 

0.00 
0.195 
0.001 
0.003 
0.101 
0.10 
0.00 
0.00 

Total CN in Water Quality Control Results 
Date analyzed: 01/06/98 

+<"" 
BLANK SUMMARY 

"'~·· blank accept. 
CNconc limit 

10 (mg/L) (mg/L) 

M Blank 0.003 <0.01 

LCSSUMMARY 

true CNcone recovery 
CN cone found recovery accept. 

10 (mg/L) (mg/L) % limit 

LCS 0.200 0.195 98 85-115% 

MATRIX SPIKE SUMMARY 

spike eN cone 
added sample found in recovery 

CNconc CNcone spkd sample recovery accept. RPD 
10 (mgJL) (mg/L) (mg/L) % limit % 

9712242·2 MS 0.100 NO 0.101 101 63-126% 
9712242-2 MSD 0.100 NO 0.100 100 63-126% 1 

DUPLICATE SUMMARY 

sample duplic 
alk cone alk cone RPD accept. 

10 (mg/L) (mg/L) % limits 

9712242·2 du~ NO NO NA 0-30% 

Nl;l = Not Detected 
• Not Applicable 

-1.3488 
2.3727 
0.9998 

7 
5 

Rep Umit 
mall 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

RPO 
accept. 

limit 

0-30% 

ICV/CCV 
recovery 

% 

98 

100 

000(:22 



TOTAL CYANIDE 
Method 9010 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab Workorder Number: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND = Not Detected 

Total Cyanide 
Cone (mg/L) 

ND 
ND 

Date Collected: 12/20/97 
Date Analyzed: 01/06/98 
Sample Matrix: Water 

Detection 
Limit (mg!L) 

0.01 
0.01 

GJvC07 



REQUEST NUMBER: 4018R 

ANALYSIS TYPE: INORG 

Tuesday, December 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/A Tl AMENDED 
225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12122197 

REPORT DUE: 1122/98 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: A018R 

Per Agreement Number: 7794L0014-8S 

Project Cost Code: MA4355600040 

COMMENTS: LA ·1049, AP; AMENDED: ADDITIONAL ANALYSIS ADDED U BY KPA. JV 12123/97 

LANL ER SMO CONTACT· 6659968 
I 

Signatu ._· _ __, 

ANALYSIS ANAL YTE(S) 
ORDER CODE 

METTAL + U 04LA-97-0627 

TCN 04LA-97-0628 

ANWQ 04LA-97-0628 

CL(-1) 04LA-97-0628 

P04(-3} 04LA-97-0628 

SI02DISS 04LA-97-0628 

METTAL + U 04LA-97-0628 

N03-N 04LA-97 -0628 

/"" 

CONT DATE COMMENTS 
10 SAMPLED 

14 w 12120/97 

04 w 12120/97 

06 w 12120/97 

06 w 12120/97 

06 w 12120/97 

06 w 12120197 

08 w 12120/97 

11 w 12120197 

Final Page of REQUEST NUMBER 4018R Plge1 



CCSIYALIPATION COVER SHEET 

M Code __ _ SDG/RN: LAB NAME: LAB CODE. __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: EDS ENTRY DATE. __ _ 

ANALYTICAL SUITE: o VOLATILES 

1. 
2. 
3. 
4. 

5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
0 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessa ) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by; Date· 



TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/19/98 

Client Name: Los Alamos National Lab. Date Analyzed 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-12-242-S1 II 10.0 ± 1.5 II 9.1 ± 1.2 I 
1 Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
~See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 



TOTAL t1RANIUM MATRI:X SPI:KE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab. Date Analyzed : 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I II 
Known Cone. 

II 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-12-242-M1 II 11.4 ± 2.8 
II 

9.6 ± 1.3 I 
• Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
~See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ +Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-12-242-M1 is a matrix spike of 97-12-242-02. 



CCS AND VALlDATlON 

Explanation of qualifiers {Q): 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as •Rn should be looked at for 
relevance for data use. Thus, •Rn implies •pMn also, and 
must not be used alone 

l 

P Use professional judgment based on data use • It usually has 
an •Mn with it, indicating that a manual check should be 
made if the data that is qualified with the "Pn is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. {For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in •R• above. 



R!ASQN COPES FOR VALIDATION OUALIPtERS 

RAPIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 



1 

'-': RADIOCHEMISTRY 
Lab Control Samele {LCS) OK 

s .. 
comment 

Obtain from lab. Q=A Present? X yes no 

1/SOG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

Paragon uses a blank spike as the for < 75% and J+ for > 125% R6 
LCS. 

If the LCS sample tracer/ carrier R&d 
recovery is < 1 0%, qualify the associated 
sample data as P for non-detects. 

Matrix Seike (MS) OK 

1/SOG Obtain from lab. Q=A 

Present? X yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J.± for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Method blank OK 

Present? X yes no Obtain from lab. Q=A 

1/SOG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ~5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 



2 

··~ Duglicate OK i 

~,,~· 

Present? X yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J. 

EQL NA 

Denote those samples where When the MDA < the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results < the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 

When the MDA is >EQL: 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resgect to the NA 
regorted uncertainty 

This is a more conservative test Qualify as U those results< three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results> than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 

,, .,be qualified using this test. uncertainty. 



3 

Tracer/carrier recovery NA 

Present? yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 10 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 10-30%, C=4 R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 10-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 

p 9F~!R 



TOTAL URANIUM ANALYSIS RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab. Date Analyzed : 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Lab Total Uranium Reporting 

Client Sample ID Sample ID (ug/L ) Limit 

04LA-97-0627 12-242-01 1.83 ± 0. 25. 0.10 
04LA-97-0628 12-242-02 1. 37 ± 0.19 0.10 
Blank 12-242-B1 BDL 0.10 
Duplicate 12-242-D1 1. 78 ± 0.24 0.10 

·Reported Uncertainties are the Estimated Total Propagated 
"'"'Uncertainties (2a) . 

See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 
Detection Limit and Reporting Limit. 

U - 'Not Detected' - result less than Method 
Detection Limit. 

BDL = Below Detection Limit; see method for DL determination. 

Remarks: 

Sample 97-12-242-D1 is a duplicate of 97-12-242-01. 

[;;] 

[] 
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CUSTOMER #: 
03640 LABORATORIES, INC. 

Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 
Phone: (303) 278-4455 • FAX: (303) 278-7012 

ANALYSIS REPORT 

LANCE STEERE 
PARAGON ANALYTICS, INC. 
225 COMMERCE DRIVE 
FORT COLLINS CO 80524 

SEQUENCE/ 
SAMPLE ID 

DISSOLVED 
SI02-------MG/L 

RAW DATA ENCLOSED. 

01 
04LA-97-0628 

- 24.1 

DATE 1/7/98 
LAB# 100398 
P.O. 
RECD 01/05/98 



LABORATORIES, INC. 
Oualiry Analyrical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 

Il'mGPNI C PNJ::L YSIS COVERSI-EET 

STANDARD nETHOD REF: REVISION/ISSUE 

RUN DATE / k 1 
1/10 /~8" 

1Atllll YSJS 

A. SA~PLE PREPARATION - Describe any 1odifications to the referenced standard orocedure. If no standard tethod was 
used, describe the preparatory procedure used. Describe proble•s encountered and how they were overcome. 

SAMPLES PREPARED BY DATE 

ANALYSIS PROCEDURE - Describe any todifications to the standard 1ethod that were necessary. It no standard 
1ethod ~as used, describe the analytical procedure. Describe proble•s encountered and how they ~ere overco•e. 

\ 
/0 

C. REFERENCES 

ANALYST REVIEWED DATE 0(07t(g" 

II 

II 

REVISED 9121/92 



LABORATORIES, INC. 
Ou.Jitry Analyncal S~rvices Since 19J6 

4630 lr.ciana Screec ·Colden. CO 80403 
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Correlation data for SI02 
Blank correction used; blank value .002 

standard ,.c 
""~- 000 

3.000 
5.000 
7.000 
9.000 

10.000 
15.000 
20.000 
25.000 

1 = . 999452 
.t3 = 30.0502 
(r) = .99961 

Area or Height, ABS 

0.034 
0.103 
0.177 
0.239 
0.306 
0.330 
0.499 
0.644 
0.828 

POLY.BAS 



B= 30.0502 
M= .999452 
(r)= .99961 

~-"~~"~ 
I ABS= .002 

SILICA, DISSOLVED 
COLORMETRIC USEPA METHOD 370.1 

VOLUME DILUTION MG/L OR MG/L OR 
~D. ABSORB. UG USED (ML) FACTOR PPM SI02 PPM SI 
lO.Ougjl 0.034 0.96 0.10 1.0 9.63 4.50 
N4710 0.103 3.04 0.30 1.0 10.13 4.73 

0.177 5.26 0.50 1.0 10.53 4.91 
0.239 7.13 0.70 1.0 10.18 4.75 
0.306 9.14 0.90 1.0 10.16 4.74 

o.o mg/1 0.330 9.86 0.20 1.0 49.31 23.01 
0.499 14.94 0.30 1.0 49.80 23.24 
0.644 19.30 0.40 1.0 48.24 22.51 
0.828 24.82 0.50 1.0 49.65 23.17 



B= 30.0502 
M= .999452 
'r)= .99961 
L ABS= .002 

SILICA, DISSOLVED 
COLORMETRIC USEPA METHOD 370.1 

VOLUME DILUTION MG/L OR MG/L OR 
ID. ABSORB. UG USED (ML) FACTOR PPM SI02 PPM SI 
MB-1 0.002 0.00 1.00 1.0 o.oo 0.00 

10.0 mg/1 Si 0.150 4.45 0.20 1.0 22.26 10.39 
BN5584 
30.0mgj1 0.451 13.50 0.20 1.0 67.49 31.50 

1003-1 0.161 4.78 0.20 1.0 23.91 11.16 
0.163 4.84 0.20 1.0 24.21 11.30 
0.397 11.88 0.50 1.0 23.75 11.08 
0.408 12.21 0.50 1.0 24.41 11.39 
0.731 21.91 0.90 1.0 24.34 11.36 
0.720 21.58 0.90 1.0 23.98 11.19 

1003-1 0.170 5.05 0.20 1.0 25.27 11.79 
rHRU 0.45u 0.163 4.84 0.20 1.0 24.21 11.30 

0.404 12.10 0.50 1.0 24.20 11.30 
0.403 12.06 0.50 1.0 24.12 11.26 
0.726 21.76 0.90 1.0 24.18 11.28 
0.696 20.86 0.90 1.0 23.18 10.82 

~-2 0.003 0.03 1.00 1.0 0.03 0.01 

10.0mg/1 Si 0.148 4.39 0.20 1.0 21.96 10.25 
BN 5584 
30.0 mg/1 0.440 13.17 0.20 1.0 65.84 30.73 



TOTAL CYANIDE 
Method 9010 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 4018R 
Client Project No: 
Lab Workorder Number: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND = ~ot Detected 

Total Cyanide 
Cone (mg/L) 

ND 
ND 

Date Collected: 12/20/97 
Date Analyzed: 01/06/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.01 
0.01 



BROMIDE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab Workorder Number: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND =Not Detected 

Bromide 
Cone (mg/L) 

ND 
0.2 

Date Collected: 12/20/97 
Date Analyzed: 01/08/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.1 
0. I 

0" .. ·. 8 
\.Jvl:~ 



CHLORIDE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 4018R 
Client Project No: 
Lab Workorder Number: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND = Not Detected 

Chloride 
Cone (mg!L) 

ND 
14.1 

Date Collected: 12/20/97 
Date Analyzed: 01/09/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.1 
0.5 

GJuL·J9 



FLUORIDE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab Workorder Number: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND =Not Detected 

Fluoride 
Cone (mg/L) 

ND 
1.0 

Date Collected: 12/20/97 
Date Analyzed: 01/08/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.05 
0.05 

GOuL:;_O 



NITRATE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab WorkorderNumber: 9712242 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0628 9712242-2 

ND =Not Detected 

Nitrate as N 
Cone (mg/L) 

ND 
2.8 

Date Collected: 12/20/97 
Date Analyzed: 01108/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.1 
0.1 

GOuL-11 



ORTHOPHOSPHATE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab Workorder Number: 9712242 

Orthophosphate as P 
Client lD Lab Sample ID Cone (mg/L) 

Method Blank ND 
04LA-97-0628 9712242-2 ND 

ND = Not Detected 

Date Collected: 12/20/97 
Date Analyzed: 01/08/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.1 
0.1 

GuuL:12 



Lab Name: Paragon Analytics, Inc. 

SULFATE 
Method 300.0 

Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 40 18R 
Client Project No: 
Lab Workorder Number: 9712242 

Sulfate 
Client ID Lab Sample ID Cone (mg/L) 

Method Blank ND 
04LA-97-0628 9712242-2 15.8 

ND = Not Detected 

Date Collected: 12/20/97 
Date Analyzed: 01108/98 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.2 
0.2 



TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/19/98 

Client Name: Los Alamos National Lab. Date Analyzed 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-12-242-S1 IL10.0 ± 1.5 II 9.1 ± 1.2 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 



'"'w' 

TOTAL URANIUM MATRIX SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab. Date Analyzed 01/20/98 

Client Project ID: 4018R 

Lab Sample ID Series: 97-12-242 Sample Matrix Water 

I I 
Known Cone. 

I 
Rep•t Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97 12-242-M1 II 11.4 ± 2.8 II 9.6 ± 1.3 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~· 

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-12-242-M1 is a matrix spike of 97-12-242-02. 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

)«~b Name: PARAGON ANALYTICS ----
__,ab Code: NA Case No.: 

~OW No.: ILM03. 0 

EPA Sample No. 
04LA-97-0627 
04LA-97-0627 
04LA-97-0627 
04LA-97-0628 

Contract: 

SAS No.: 

Lab Sample ID 
9712242-1 __ _ 
9712242-10 

-9712242-1S ___ _ 
9712242-2 ---

fere ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

t;omments: 

SDG No. :4018R 

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
:onditions of the contract, both technically and for completeness, for 
>ther than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
0n floppy diskette has been authorized by the Laboratory Manager or the 
1anager's designee, as verified by the following signature. 

Signature: Name: 

Title: 

COVER PAGE - IN ILM03.0 

GJuLl5 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

~ab Name: PARAGON ANALYTICS Contract: ----
,ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

Initial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(1) Found %R (1) M 

-
Aluminum 25250.0 24670.86 97.7 50500.0 51104.85 101.2 51146.48 101.3 p 

Antimony= 
- l00.1 - -

250.0 250.31 500.0 493.85 98.8 505.91 101.2 p -- - -- - - - -
Arsenic 250.0 246.95 98.8 500.0 503.30 100.7 513.95 102.8 p 

Barium - -- - - -- - - -
250.0 242.28 96.9 500.0 483.04 96.6 491.79 98.4 p 

Beryllium -- - - -- - - - - -
250.0 253.47 101.4 500.0 515.24 103.0 525.40 105.1 p -- - -- - - -

Cadmium 250.0 248.78 99.5 500.0 495.93 99.2 510.61 102.1 p 

Calcium- -- 23130.78 - -- - - - -
25250.0 91.6 50500.0 52970.91 104.9 54364.70 107.7 p 

Chromium - - - -
250.0 240.26 96.1 500.0 497.32 99.5 507.96 101.6 p 

,~balt-= 
-- - - -- - - - -

250.0 241.14 96.5 500.0 484.25 96.8 491.35 98.3 p 
-- - - -- - - - - -

'-'pper __ 250.0 248.18 99.3 500.0 -:13.71 102.7 516.17 103.2 p 
-- 10358.97 - 20soo.o - - -

Iron 10250.0 101.1 21419.65 104.5 21890.42 106.8 p 
- - -

Lead 250.0 244.82 97.9 500.0 497.60 99.5 508.89 101.8 p -- - - -- - - - -
Magnesium 25250.0 25565.14 101.2 50500.0 52828.28 104.6 53661.88 106.3 p 

- - -
Manganese 250.0 244.73 97.9 500.0 495.95 99.2 503.36 100.7 p 

-- - - -- - - - -
Mercury 2.5 2.51 100.4 2.0 2.06 103.0 1. 98 99.0 AV 
Me-. ybden.u 500.0 ~6.29 -- -- -

99.3 1000.0 970.10 97.0 980.88 98.1 p 
-- - - - - - - - -Nj -:el 250.0 241.75 96.7 500.0 481.88 96.4 493.85 98.8 p 
-- - - -- - - - - -Pm:assium 10000.0 9595.33 96.0 20000.0 19097.65 95.5 18451.33 92.3 p 
- - - - - - -

Selenium 250.0 250.97 100.4 500.0 497.71 99.5 505.50 101.1 p 
- -- - -- - - - -

Silver 250.0 243.25 97.3 500.0 491.96 98.4 501.62 100.3 p 
Sodium-- -- - - -- - - - -

10250.0 9511.16 92.8 20500.0 19487.30 95.1 19106.14 93.2 p 
- - - - - - -

Thallium 250.0 249.39 99.8 500.0 496.34 99.3 511.52 102.3 p 
- -- - - -- - - -Uranium 5000.0 5357.17 107.1 10000.0 10820.80 108.2 10359.95 103.6 p 

Vanadium - - - -250.0 250.76 100.3 500.0 508.68 101.7 516.25 103.2 p - -- - -- - - -Zinc 250.0 243.62 97.4 500.0 490.65 98.1 498.65 99.7 p -- - - -- - - - - -
-
-
-

-
Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 

G Ju L·lG 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.: 4018R 

Initial Calibration Source: PLASMACHEM 

2ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R ( 1) Found %R (1) M 

-
Aluminum 50500.0 50004.78 99.0 p 

Antimony:= 
- - -

500.0 506.22 101.2 p -- - -
Arsenic 500.0 518.14 103.6 p 

- -- - -
Barium 500.0 493.13 98.6 p -- - - -
Beryllium 500.0 529.18 105.8 p -- - -Cadmium 500.0 524.80 105.0 p 
Calcium- -- - -

50500.0 52334.72 103.6 p 

Chromium - -500.0 511.78 102.4 p 
.,cobalt_:= -- - -

500.0 494.93 99.0 p -- - - -
··r"··· "'pper __ 500.0 506.41 101.3 p -- - -
Iron 20500.0 21066.32 102.8 p - -
Lead 500.0 518.13 103.6 p -- - -Magnesium 50500.0 50971.52 100.9 p - -
Manganese 500.0 506.07 101.2 p -- - -Mercury_ NR 
Molybdenu NR 
Nickel 500.0 504.20 100.8 p -- - -Potassium 20000.0 18969.60 94.8 p - - -Selenium 500.0 509.52 101.9 p - -- - -Silver 500.0 503.50 100.7 p 
Sodium-- -- -20500.0 19772.47 96.5 p 
ThallilliTI - - -500.0 515.44 103.1 p - -- - -Uranium 10000.0 10390.64 103.9 p 
Vanadium - -500.0 516.99 103.4 p 
Zinc - -- - -500.0 507.92 101.6 p -- - -

-- -
-
-
-
-
-
-
-

~. Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 

GOvL.l7 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

~ab Name: PARAGON ANALYTICS _______ __ Contract: 

.ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

AA CRDL Standard Source: PLASMACHEM 

CP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Aluminum 400.0 362.72 90.7 394.83 98.7 - --- - --- -Antimony_ 120.0 122.16 101.8 128.14 106.8 - -- --- -
Arsenic 20.0 19.79 99.0 21.40 107.0 
Barium - -400.0 --389.59 - -97.4 413.96 103.5 -- --- - -- -
Berl··llium 10.0 10.97 109.7 11.92 119.2 -- --- -- -
Cadmium 10.0 9.40 94.0 11.11 111.1 -- -- - -Calcium 10000.0 9745.14 97.5 9975.95 99.8 
chrc-'-'ium -- - -- -20.0 19.56 97.8 20.40 102.0 - -- ---- - -- -

0 ._ 100.0 98.97 99.0 105.01 105.0 ~ 

' -- - --- - -- -
Co~ :r 50.0 48.69 97.4 51.91 103.8 -- -- -- - -
Iron 200.0 190.11 95.1 189.18 94.6 --- - -- - --- --
Lead 6.0 6.34 105.7 8.22 137.0 --- -
Marrn-~ sium' 10000.0 9929.08 99.3 9925.94 99.3 - - - -
Ma.3'anese 30.0 29.76 99.2 32.17 107.2 -- --- - -- -
Mercury_ 0.2 0.19 95.0 --- -Molybdenu 
Nickel 80.0 80.39 100.5 88.95 111.2 -- ---- -Potassium 10000.0 9371.02 93.7 9140.21 91.4 - - - -Selenium 10.0 9.28 92.8 7.66 76.6 - -- - -Silver 20.0 21.81 109.0 22.37 111.8 
Sodium-- -- ~19.91 -10000.0 91.2 9175.26 91.8 - - - -Thallium 20.0 20.87 104.4 22.85 114.2 
Uranium 

- -- --- -400.0 397.68 99.4 372.93 93.2 
Vanadium - --- - -- -100.0 100.30 100.3 105.54 105.5 
Zinc - - -- -- -40.0 39.75 99.4 47.45 118.6 -- -- - -- -

FORM II (PART 2) - IN ILM03.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

..,, 
-~ab Name: PARAGON ANALYTICS Contract: ----
-Jab Code : NA Case No.: SAS No.: SDG No.: 4018R 

AA CRDL Standard Source: PLASMACHEM 

:CP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Aluminum 
Antimony_ 
Arsenic -Barium 
Beryllium 
Cadmium 
Calcium-

l'c: 
>Jlromium_ 

balt .,.. --opper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Molybdenu 60.0 58.93 98.2 62.20 103.7 -- -- - -- -Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallium -Uranium 
Vanadium -Zinc 

FORM II (PART 2) - IN ILM03.0 
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U.S. EPA - CLP 

~ab Name: PARAGON ANALYTICS ______ __ 

.ab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

'reparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum -38.6 B 7.5 B -25.2 B 18.4 B -- - - -- - -- -
Antimony 4.2 B 5.3 B 6.5 B 5.0 B 
Arsenic - - - - -2.8 u 2.8 u 2.8 u 2.8 u - - - - -Barium 0.1 u 0.2 B 0.1 B 0.1 B - - - -Beryllium 0.5 B 0.6 B 0.7 B 1.0 B - - - -Cadmium -0.6 B -0.5 B -0.6 B 0.2 B 
Calcium- -- - -- - -- - -

22.9 B 68.6 B 28.3 B 56.7 B 
chromium -- - -- - -- - -- -1.6 B 1.7 B 1.7 B 1.1 B - - - - -Cobalt 0.4 u 0.4 u 0.4 u 0.4 u -- - - - -
'"pper __ -0.6 B 0.4 u -0.6 B -0.9 B -- - - -- - -- -Iron 7.0 u 25.6 B 8.2 B 14.1 B - -- - - -- -Lead -1.3 B 1.3 u 1.3 u 1.3 u -- - - - -Magnesium -42.9 B 8.9 B -34.4 B 3.7 u -- - - -- - -Manganese -0.3 B -0.2 B -0.2 B -0.2 B -- o.o?r. -- - -- - -- -Mercury_ u 0.0~ u o.o:;_ u -Molybdenu 4.2 u 4.2 u 4.2 u - - - -Nickel 0.4 u 0.4 u 0.4 u 0.4 u 

Potassium - - - --59.8 B -70.4 B 58.8 B 141.6 B 
Selenium -- - -- - -- - -- -2.6 u 2.6 u 2.6 u 2.6 u 
Silver - - - - -0.7 u 0.7 u 0.7 u 0.7 u 
Sodium-- - - - --37.4 B -46.4 B -36.0 B -48.1 B 
Thallillin -- - -- - -- - -- -3.5 B 6.1 B 7.8 B 3.8 B 
Uranium - - - - -64.0 u 64.0 u 64.0 u 64.0 u 
Vanadium -- - -- - -- - -- --0.7 B 0.5 u 0.5 u 0.5 u 
Zinc - -- - - - --2.6 B -3.0 B -3.0 B 0.4 u -- - -- - -- - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM III - IN 

SDG No. : 4018R 

Prepa-
ration 
Blank c M 

--
-37.790 B p -- -3.400 u p -2.800 u p -0.060 u p -0.400 B p -0.200 u p -29.120 B p -- -1.340 B p -0.440 B p 

0.400 u p -7.000 u p -1.300 u p --36.550 B p -- --0.370 B p -- -0.040 u AV -4.200 u p -0.400 u p 

49.500 B p ---2.830 B p -- 0.700 u p 
3.600 u p 
5.960 B p 

-97.610 B p -- 0.500 u p 
-0.450 B p --

-
-
-
-
-
-
-
-

ILM03.0 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

.ab Code: NA Case No.: SAS No: SDG No.: 4018R 

TCP ID Number: TJA 61E 4 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum 500000 500000 512348 499691.1 99.9 519595 504695.4 100.9 - - - - - -
Antimony_ 
Arsenic --Barium 500 482.0 96.4 492.3 98.5 --- --- - -- -
Beryllium 500 473.4 94.7 495.6 99.1 --- -- - -- -
Cadmium 1000 884.8 88.5 948.2 94.8 
Calcium- -- -- - -- -500000 500000 534968 520695.2 104.1 533469 526314.8 105.3 

<Chromium - - - - -500 463.2 92.6 484.4 96.9 - -- -- - -- -
Cobalt 500 440.6 88.1 458.1 91.6 -- -- -- - -- -Copper __ 500 529.2 105.8 530.4 106.1 -- -- --Iron 200000 200000 209112 204545.6 102.3 207976 205050.8 102.5 - - - - -Lead 1000 925.0 92.5 973.3 97.3 -- -- - -- -Magnesium 500000 500000 533485 520626.4 104.1 524905 515566.6 103.1 - - - - -Manganese 500 465.1 93.0 483.0 96.6 -- -- - -- -Mercury_ 
Molybdenu 
Nickel 1000 871.5 87.2 925.7 92.6 -- -- - -- -Potassium 
Selenium -Silver 1000 1097.3 109.7 1130.8 113.1 --- --Sodium -- --
Thallium -Uranium 
vanadium 500 481.0 96.2 497.9 99.6 
Zinc - -- -- - -- -1000 880.4 88.0 928.1 92.8 -- -- - -- -

FORM IV - IN ILM03.0 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: PARAGON ANALYTICS ---- Contract: ____ _ 04LA-97-0627 

~ab Code: NA Case No.: SASNo.: SDGNo.: 4018R 
Matrix: WATER 
% Solids~or Sa~m-p~l-e-:---0.0 

Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -
Aluminum 75-125 11064.6500 7864.1800 2000.00 160.0 N p 

Antimony- - --- - - -- - -- - -
75-125 455.1600 3.4000 u 500.00 91.0 p 

Arsenic - - - - -- - -
75-125 2108.9700 4.7100 B 2000.00 105.2 p 

- - - - -- - - -
Barium 75-125 2189.3200 174.8900 B 2000.00 100.7 p 

- - - --- - - -
Beryllium 75-125 52.9600 0.4600 B 50.00 105.0 p 

- - - - - -
Cadmium 75-125 47.4900 0.2000 u 50.00 95.0 p 

Calcium- - - - -- - -
NR 

Chromium 
- - -

75-125 259.5700 74.9700 200.00 92.3 p 
- - - - - -- - -

Cobalt 75-125 501.8000 10.1100 B 500.00 98.3 p 
-- - - - -- - -

Copper ___ 75-125 287.4100 23.1400 B 250.00 105.7 p 
- - - - - -

Tron 37224.7200 36632.1400 1000.00 59.3 p 
--- - - -- - --- -- - -

.=ad 75-125 578.6600 77.5700 500.00 100.2 p 
" - - - - - - -
Magnesium NR - - -
Manganese 75-125 1514.3700 1044.6700 500.00 93.9 p 

- - - -- - - -
Mercury_ 75-125 1. 0100 0.0400 u 1. 00 101.0 AV - - - - -
Molybdenu 75-125 987.8000 35.8700 1000.00 95.2 p 

- - - - -- -- - -
Nickel 75-125 536.7300 44.2000 I 500.00 98.5 p - - - - -- ·- -
Potassium NR - - -Selenium 75-125 2210.4600 3.4000 B 2000.00 110.4 p 

- - - - -- - - -Silver 75-125 49.4800 0.7000 u 50.00 99.0 p -- - - - -- - -Sodium NR - - -Thallium 75-125 2039.~000 11.3100 2000.00 101.4 p 
- - - - - -- - - -Uranium 75-125 11513.9700 64.0000 u 10000.00 115.1 p 

Vanadium - -- - - -- - - -75-125 502.6700 11.7800 B 500.00 98.2 p - - - - -- - -Zinc 75-125 559.4500 83.4300 500.00 95.2 p - - - - -- - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -
- - - -

:omments: 

FORM V (Part 1) - IN ILM03.0 



~ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: ----
,ab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

04LA-97-0627 

SDG No. : 4018R 

Matrix (soil/water) : WATER Level (low/med) : LOW 

Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -Aluminum 7864.1800 7612.0700 3.3 p 
Antimony- - - -- - - -3.4000 u 3.4000 u p 
Arsenic - - -4.7100 B 3.1700 B 39.1 p - - - - -Barium 174.8900 B 174.6700 B 0.1 p 
Beryllium 0.4600 -- - - -B 0.5300 B 14.1 p - - - -Cadmium 0.2000 u 0.2000 u p - - -CalcLJm 29974.7000 29968.2800 0.0 p 
Chromium- -- - -- - -- - - -74.9700 75.5200 0.7 p 
Cobalt - - - -- - - -10.1100 B 10.3400 B 2.2 p -- -- - - -Copper __ 23.1400 B 22.7600 B 1.7 p -- - - -Iron 36632.1400 36695.0900 0.2 p 

'ld -- - -- - -- - - -L 77.5700 77.8000 0.3 p 
M,=rnesium - - -- - - -4370.6900 B 4309.4900 B 1.4 p -- - - -Mc:-1ganese 1044.6700 1044.2400 0.0 p - - -- - - -Me.cury_ 0.0400 u 0.0400 u AV 
Molybdenu 10.0 35.8700 34.8200 -

-I 3.0 p 
Nickel -- - - -- - - -40.0 44.2000 44.6500 1.0 p 
Potassium -- - - - -- - - -4289.1000 B 4302.4800 B 0.3 p 
Selenium 3.4000 -- - - -B 2.6000 u 200.0 p 
Silver - - - - -0.7000 u 0.7000 u p 
Sodium-- 29175.1300 29128.7200 - -0.2 p 
Thallium -- - -- - -- - - -10.0 11.3100 8.4000 B 29.5 p 
Uranium - -- - - - - - -64.0000 u 89.9200 B 200.0 p 
Vanadium - - - -11.7800 B 11.7200 B 0.5 p 
Zinc - -- - - -20.0 83.4300 83.0900 0.4 p -- - - - -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN ILM03.0 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

~D Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: 

olid LCS Source: 

~queous LCS Source: PLASMACHEM 

Aqueous (ug/L) Solid 
Analyte True Found !'c>R True Found c 

Aluminum 2000.0 1987.31 99.4 - - - - -
Antimony_ 500.0 512.56 102.5 - - - -
Arsenic 2000.0 2110.84 105.5 - - - - -
Barium 2000.0 1977.50 98.9 - - - - -
Beryllium 50.0 53.44 106.9 -- -- - -
Cadmium 50.0 49.45 98.9 
Calcium- -- -- - - -

40000.0 40710.65 101.8 
chromium 

- -
200.0 187.49 93.7 - - - - - -

Cobalt 500.0 498.22 99.6 -- - - - - -Copper __ 250.0 256.25 102.5 - - -
Iron 1000.0 979.17 97.9 - - - - -
J,ead 500.0 510.74 102.1 - - -
"'vgnesium 40000.0 40282.23 100.7 - -
Manganese 500.0 497.45 99.5 - - - - -Mercury_ -
Molybdenu 1000.0 982.34 98.2 - - - - -Nickel 500.0 503.32 100.7 - - - -Potassium 40000.0 34194.54 85.5 - - -Selenium 2000.0 2221.35 111.1 - - - - -Silver 50.0 48.52 97.0 
Sodium-- -- -- - - -40000.0 36059.79 90.1 
Thallium - - ---- -2000.0 2053.99 102.7 - - - -Uranium 10000.0 11485.42 114.9 
v;:;.nadium - -500.0 498.20 99.6 
Zinc - - - - - -500.0 492.04 98.4 - - - - -

-
-
-
-
-
-
-
-

FORM VII - IN 

SDG No.: 4018R 

(mg/kg) 
Limits 

G 
,. ILMOf ,o 
J u L ;., ''* 

%R 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

~b Name: PARAGON ANALYTICS Contract: -----
Lab Code: NA Case No.: SAS No.: SDG No.: 4018R 

:olid LCS Source: 

'\queous LCS Source : PLASMACHEM 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 
Antimony- -
Arsenic - -

- -Barium -
Beryllium -
Cadmium 
Calcium- -
Chromium 

- -
- -

Cobalt -- -Copper __ -Iron -
,~ad -

gnesium -
Manganese -Mercury_ 1.0 1. 02 102.0 -- -- - -Molybdenu -Nickel -Potassium -Selenium - -Silver 
Sodium-- -
Thallium -

- -Uranium 
Vanadium -

- -Zinc -
-
-
-
-
-
-
-
-

FORM VII - IN 
ILM03.0 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

04LA-97-06L7 
~ab Name: PARAGON ANALYTICS Contract: ----
.ab Code: NA Case No.: SAS No.: SDGNo.: 4018R 

Matrix (soil/water) : WATER Level (low/med) : LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result ( s) c ence Q M 

- -Aluminum 7864.18 7428.75 5.5 p 

Antimony= - - - - -- - - -3.40 u 17.00 u p - - - -Arsenic 4.71 B 14.00 u 100.0 p 
Barium - - - - - - -174.89 B 172.90 B 1.1 p 
Beryllium - - -- - - -0.46 B 2.40 B 421.7 p - - - - - -Cadmium 0.20 u 1.00 u p 
Calcium- - - - -29974.70 31163.40 4.0 p 
Chromium -- - - -- - - -- - - -74.97 80.00 6.7 p 
Cobalt - - - - - -- - - -10.11 B 9.70 B 4.1 p -- - - -- - - -Copper __ 23.14 B 20.25 B 12.5 E p - - - - -Iron 36632.14 35477.80 3.2 p 
Lead -- - - -- - - -- - - -77.57 86.15 11.1 E p 
Magnesium - - - - - - -4370.69 B 4294.00 B 1.8 p - - -- - - -Manganese 1044.67 1060.65 1.5 p - - - - -- - - -Mercury_ NR ·- - -Molybdenu 35.87 48.45 B 35.1 p - - - - - - -Nickel 44.20 43.05 B 2.6 p 
Potassium - - - -- - - -4289.10 B 4141.60 B 3.4 p 
Selenium - - - -- - - -3.40 B 13.00 u 100.0 p 
Silver - - - - - - -0.70 u 3.50 u p 
Sodium-- - - - -29175.13 27477.65 5.8 ' p 
Thallium -- - - -- - - -- - - -11.31 27.30 B 141.4 p 
Uranium - - - - - - - -64.00 u 320.00 u p 
Vanadium - - - -11.78 B 10.30 B 12.6 p 
Zinc - - - - - - -83.43 75.05 B 10.0 p - - - - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - --

FORM IX - IN ILM03.0 

G ·:j u ·~- :~ G 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

·~'0 Name: PARAGON ANALYTICS 
~ab Code: NA Case No-.-=------

Contract: 
SAS No.: SDG No.: 4018R 

ICP ID Numbe~ TJA61 4 
?lame AA ID Number -----

Date: 10/15/97 

?urnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

---
Aluminum 200 NR --- - -
Antimony 60 NR 
Arsenic -

- -
10 NR 

Barium -- - -
200 NR --- - -

Beryllium 5 NR - -
Cadmium 5 NR 
Calcium- - -

5000 NR 
Chromium 

--- - -
10 NR - - -

Cobalt 50 NR 
Copper= 25 - -

NR - -
Iron 100 NR -- - -
Lead 3 NR - -
Magnesium 5000 NR -- - -
Manganese 15 NR 
Mercury_ 

- NR-0.2 --- - -
Molybdenu 202.00 10 4.2 p 

Nickel - - - NR 40 - -
Potassium 5000 NR -- - -
Selenium 5 NR - - -
Silver 10 NR 
Sodium-- - -5000 NR 
Thallium -- - NR-10 
Uranium - - NR-200 
Vanadium -- - -

50 NR - - -
Zinc 20 NR - -

--
--
--
--
--
--
--

2omments: 

FORM X - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

~o Name: PARAGON ANALYTICS _______ __ 
~ab Code: NA Case No.: 
ICP ID Number:
?lame AA ID Number 
?urnace AA ID Number 

Analyte 

Aluminum 
Antimony 
Arsenic ---Barium 
Beryllium 
Cadmium 
Calcium--
Chromium -
Cobalt 
Copper= 
Iron 
Lead 
Magnesium 
Manganese 
Mercury __ 
Molybdenu 
Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallium -Uranium 
vanadium -Zinc 

Comments: 

LEEMAN 4 

Wave--
length 

(nm) 

253.70 - -

Back-
ground 

Contract: 
SAS No.: 
Date: 10/15/97 

CRDL IDL 
(ug/L) (ug/L) 

200 ---- -60 -10 -200 ---- -5 -5 -5000 --- -10 -50 -25 -100 --- -3 -5000 --- -15 -0.2 0 Qlh.s Jl-.t1" 
--- 10- tj) ,--:79~ 

40 -5000 -- -5 -
10 -5000 -- -10 -200 --- -50 -
20 -

FORM X - IN 

SDG No.: 4018R 

M 

NR -NR -NR 
NR -NR -
NR -
NR 
NR -
NR -NR -NR -NR -NR -
NR -
AV 
NR 
NR -NR -NR -NR 
NR -NR 
NR 
NR 
NR 

ILM03.0 

G.- - . 8 
JvL.~ 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Name: PARAGON ANALYTICS _____ __ 
~ab Code: NA Case No.: 

Contract: 
SAS No.: SDG No.: 4018R 

ICP ID Numbe~ TJA 61E 4 Date: 10/15/97 ----
'lame AA ID Number 
'urnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

Aluminum 308.22 200 6.2 p--
Antimony- - - -- - -206.84 60 3.4 p 

Arsenic - - - - p-189.04 10 2.8 
Barium -- - - - -

493.41 200 0.1 p 
- - -- - -

Beryllium 313.04 5 0.1 p 
- - - -

Cadmium 226.50 5 0.2 p 

Calcium-- - - - -
317.93 5000 1.5 p 

Chromium - - --- - --267.72 10 0.3 p 
- - - - -

Cobalt 228.62 50 0.4 p 

Copper= 
- - - -

324.75 25 0.4 p 
- - - -

Iron 271.44 100 7.0 p 
- - -- - -

Lead 220.35 3 1.3 p 
- - - -

Magnesium 279.08 5000 3.7 p 
- - --- - -

Manganese 257.61 15 0.1 p 
- - - -

Mercury_ 0.2 NR -- - -
Molybdenu 10 NR - -
Nickel 231.60 40 0.4 p 

- - - -
Potassium 766.49 5000 24.0 p 

- - -- - -- -
Selenium 196.03 5 2.6 p 

- - - - -
Silver 328.07 10 0.7 p 
Sodium--- - - - -588.99 5000 3.6 p 

- - --- - -
Thallium 190.86 10 2.6 p 

- - - - -
Uranium 292.35 200 64.0 p 

Vanadium - - ---- - --- -
292.40 50 0.5 p 

- - - - -
Zinc 206.20 20 0.4 p 

- - - -
--

--
--
---
---
---

-. . .:omments: 

FORM X - IN ILM03.0 

G,.. ··f 9 
J u \; ... 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

' ~ab Name: PARAGON ANALYTICS ---- Contract: 

Jab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA61 4 __ _ Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Antimony_ 217.60 0.0001730 0.0000000 -0.0000700 0.0000000 0.0000000 - - - - - - -
Arsenic 193.70 0.0032220 0.0000000 0.0002370 0.0000000 0.0000000 

- - - - - - - - -
Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Cadmium 226.50 0.0000300 0.0000000 0.0002950 0.0000000 0.0000000 
Calcium- - - - - - - - -

315.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
chromium - - - - - - -

267.70 0.0000000 0.0000000 -0.0000410 0.0000000 0.0000000 - - - - - - - -
Cobalt 228.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0001880 -- - - - - - -=-o.oooo450 

- -
Copper __ 324.80 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Lead 220.40 0.0007590 0.0000000 0.0001130 0.0000000 0.0000000 ..,., - - - - - - - -

.gnesium 383.20 0.0000000 0.0012260 -0.0007120 0.0000000 0.0000000 
- - - - - - -

anganese 257.60 0.0000000 0.0000000 0.0000170 0.0000000 0.0000000 
- - - - - - - -

Mercury_ 
Molybdenu 202.00 0.0000000 0.0000000 -0.0000800 0.0000000 0.0000000 - - - - - - -
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Potassium 766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.00 0.0000000 0.0000000 0.0003760 0.0000000 0.0000000 - - - - . - - - - -
Silver 328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium-- - - - - - - - -

589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Thallium 377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
vanadium 292.40 0.0000000 -0.0000300 0.0000500 0.0000000 0.0000000 - - - - - - - -
Zinc 206.20 0.0000000 0.0000000 0.0000390 0.0000370 0.0000000 - - - - - - - -

Comments: 

FORM XI (Part 1) - IN ILM03.0 

uJul·30 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually} 

~ab Name: PARAGON ANALYTICS Contract: ----
.ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA61 4 __ _ Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) BE CD co CR MO - - - - -

.Aluminum 308.20 0.0000000 0.0000000 -0.0047560 0.0000000 0.0084920 
Antimony- - - - - - - -

217.60 0.0019940 0.0000000 0.0000000 0.0000000 -0.0004360 
Arsenic - - - - - - - -

193.70 0.0000000 0.0000000 0.0006940 0.0009930 0.0008130 
Barium - - - - - - - - -

493.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium - - - - - - - -

313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Cadmium 226.50 0.0000000 0.0000000 0.0001370 0.0000000 0.0001390 
Calcium- - - - - - - -

315.90 0.0000000 0.0000000 0.0032140 0.0000000 0.0000000 
~:::hromium - - - - - - - -

267.70 0.0000000 0.0002200 0.0000000 0.0000000 -0.0037690 - - - - - - - -
Cobalt 228.60 0.0000000 0.0000000 0.0000000 0.0002450 -0.0019700 -- - - - - - - -
Copper __ 324.80 0.0000000 0.0000000 -0.0003080 0.0000000 0.0006200 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Lead 220.40 0.0000000 0.0000000 0.0000000 0.0000000 O.OCJOOOO 
r~nesium - - - - - - - -

383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
~nganese - - - - - - - -

257.60 0.0000000 0.0000000 0.0000000 0.0000000 -0.0001510 - - - - - - -
Mercury_ 
i'4olybdenu 202.00 0.0000000 0.0000000 -0.0001540 0.0000000 0.0000000 - - - - - - -
Nickel 231.60 0.0000000 0.0000000 0.0004950 0.0000000 -0.0018550 - - - - - - -
Potassium 766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.00 0.0000000 0.0000000 0.0009940 0.0000000 0.0000000 - - - - - - - - -Silver 328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium-- - - - - - - - -589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium - - - - - - -

377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
vanadium 292.40 0.0000000 0.0000000 0.0000000 0.0000000 -0.0108000 - - - - - - - -Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0022430 0.0005240 - - - - - - - -

Comments: 

,.:-. -----------------------------

FORM XI (Part 2} - IN ILM03.0 

G ,. ') 1 
JuL0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

\. 
~ab Name: PARAGON ANALYTICS ---- Contract: 

.Jab Code : NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA61 4 Date: 01/15/97 ---

Wave- Interelement Correction Factors for : 

length 
I Analyte (nm) NI PB SN TI TL 

IAlu':linum_ 
- - - - -

308.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Antlmony_ 217.60 0.0011230 0.0009460 0.0000000 0.0000000 0.0000000 - - - - - - - -
Arsenic 193.70 0.0009940 0.0000000 0.0000000 0.0000000 0.0000000 
Barium - - - - - - - - -

493.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -I Cadmium_ 226.50 -0.0005820 0.0000000 0.0000000 0.0001910 0.0000000 
- - - - - - -

Calcium 315.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
\Chromium_ 

- - - - - - - -
267.70 0.0000000 0.0000000 0.0000000 0.0001660 0.0000000 

- - - - - - - -
\Cobalt __ 228.60 0.0000000 0.0000000 -0.0014620 0.0017260 0.0000000 

- - - - - - -
Copper __ 324.80 0.0000000 0.0000000 0.0000000 0.0004930 0.0000000 

- - - - - - - -
\Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
r,~ead 

- - - - - - - -
220.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 ,, - - - - - - - -

I'"M; tgnesium 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

1
Manganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
jMercury_ 
IMolybdenu 202.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Nickel - - - - - - - -

231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0014850 
Potassium 

- - - - - - - -
766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Selenium 196.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Silver - - - - - - - - -

328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodi·1m-- - - - - - - -

589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
; ThaL.ium_ - - - - - - - -

377.60 0.0162630 0.0000000 0.0000000 -0.1373560 0.0000000 - - - - - - -
!Uranium 
Vc:'-nadium_ 292.40 0.0000000 0.0000000 0.0000000 0.0005070 0.0000000 - - - - - - - -
ZlnC 206.20 -0.0007590 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -

I 
j 

Comments: 

FORM XI (Part 2) - IN ILM03.0 

GJuL22 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

' ~ab Name: PARAGON ANALYTICS _______ __ Contract: 

,ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA61 4 Date: 01/15/97 -----

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) v - --- -- -- --
Aluminum 308.20 -0.0198620 
Antimony- - --217.60 0.0011570 
Arsenic - - -- -193.70 0.0102320 - - - -'!>arium 493.40 0.0000000 - - -Beryllium 313.00 0.0018680 - - -Cadmium 226.50 0.0000000 
Calcium- - - -315.90 0.0000000 
Chromium - - -267.70 0.0014660 - - - -Cobalt 228.60 0.0000000 --- - - -Copper __ 324.80 0.0000000 - - -Iron 259.90 0.0000000 - - -
~ad 220.40 0.0000000 - - -gnesium 383.20 0.0000000 - - -Mang .. lese 257.60 -0.0001330 - --Mercury_ 

Molybdenu 202.00 0.0000000 
Nickel - -- -=-o.ooo35oo 231.60 - --Potassium 766.50 0.0000000 - -- -Selenium 196.00 0.0000000 - - -- -Silver 328.10 -0.0053240 
Sodium-- - --589.60 0.0000000 
Thallium -- -377.60 0.0000000 - - -- -Uranium 
Vanadium 292.40 0.0000000 - - - -
,~inc 206.20 0.0000000 - - -

Comments: 

FORM XI (Part 2) - IN ILM03.0 

uJvL33 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

~ab Name: PARAGON ANALYTICS ---- Contract: 

,ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA 61E 4 Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Antimony 206.84 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Arsenic - - - - - - - - -

189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium - - - - - - - -

313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Cadmium 226.50 0.0000000 0.0000000 0.0001030 0.0000000 0.0000000 
Calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 

- - - - - - - -
267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -

Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 -0.0003500 -- - - - - - - -
Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Iron 271.44 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
,,ead - - - - - - - -

220.35 0.0003970 0.0000000 0.0000630 0.0000000 0.0000000 
".qnesium 

- - - - - - - -
27?.08 0.0000000 0.0000000 0.0000000 O.OOOuOOO 0.0000000 - - - - - - - -

Ma. ganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Mercury_ 
Molybdenu 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.03 0.0000040 0.0000000 -0.0001270 0.0000000 0.0000000 

- - - - - - - -
Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium-- - - - - - - - -

588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Thallium 190.86 0.0000000 0.0000000 -0.0001380 0.0000000 0.0000000 - - - - - - - -
Uranium 292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
vanadium 

- - - - - - - -
292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -

Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments: 

FORM XI (Part 1) - IN ILM03.0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

.ab Name: PARAGON ANALYTICS ---- Contract: 

ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA 61E 4 Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) co CR MN NI v - - - - -

Aluminum 308.22 -0.0058000 0.0000000 0.0000000 -0.0013000 0.0270000 
- - - - - -

Antimony 206.84 0.0000000 0.0010000 0.0000000 0.0000000 0.0000000 
Arsenic - - - - - - - - -

189.04 0.0000000 -0.0029800 0.0000000 0.0000000 0.0000000 - - - - - - - -
.Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -=-o.oo31300 313.04 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Cadmium 226.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - - - - - - - -

267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - - -
Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Iron 271.44 0.0723000 0.0000000 0.0000000 0.0000000 0.0150000 - - - - - - - -
~ad 220.35 -0.0018800 0.0000000 0.0001820 0.0002430 0.0000000 - - - - - - -
\., .. ;nesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Manganese - 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Mercury_ 
·Molybdenu 
Nickel 231.60 -0.0013000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.03 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium-- - - - - - - - -588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium 

- - - - - - - -
190.86 0.0010370 0.0000000 -0.0001340 0.0000000 0.0000000 

- - - - - - - -
Uranium 292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
vanadium 

- - - - - - - -292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments: 

FORM XI (Part 2) - IN ILM03.0 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

~ab Name: PARAGON ANALYTICS ---- Contract: 

,ab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA61 4 ___ _ Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 8.00 1000000.0 p 
Antimony -- - -p-8.00 10000.0 
Arsenic - -- - -p-8.00 100000.0 - --Barium 8.00 50000.0 p 

Beryllium 
- -p-8.00 25000.0 

Cadmium 8.00 50000.0 -p-

Calcium- 8.00 1000000.0 p 
Chromium --8.00 100000.0 p 
Cobalt - -- -p-8.00 100000.0 -- -- - -p-Copper __ 8.00 100000.0 --Iron 8.00 1000000.0 p 
Lead -- - -p-8.00 100000.0 
Magnesium -- - -p-8.00 1000000.0 -- -p-Manganese 8.00 50000.0 -- -
Mercury_ NR -
Molybdenu 8.00 100000.0 p -- -
Nickel 8.00 100000.0 p 

-- -
Potassium 8.00 1000000.0 p 

--Selenium 8.00 100000.0 p 
- --Silver 8.00 10000.0 p 

Sodium-- -- -8.00 1000000.0 p 
Thallium 8.00 100000.0 p 

- --Uranium NR 
Vanadium 8.00 

-100000.0 p 
- -- -Zinc 8.00 100000.0 p 
-- - --

--
--
--
--
--
--
--

~omments: 

~-~--------------------------------------------------------------------,, --------------------------------
FORM XII - IN ILM03.0 

G: ' . ··) 6 JvLv 



U.S. EPA - CLP 

12 
ICP Linear Ranges {Quarterly) 

Lab Name: PARAGON ANALYTICS ---- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 4018R 

ICP ID Number: TJA 61E 4 Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 15.00 500000.0 p 

-- -
Antimony 15.00 10000.0 p 

Arsenic - -- - -p-15.00 10000.0 - -- -
Barium 15.00 10000.0 p -- -
Beryllium 15.00 10000.0 p --Cadmium 15.00 10000.0 p 

Calcium- -- -
15.00 500000.0 p 

Chromium -- - --15.00 10000.0 p 
- -- - --

Cobalt 15.00 10000.0 p 
-- -- -Copper __ 15.00 10000.0 p 

-- - --
Iron 15.00 200000.0 p -- - --
Lead 15.00 10000.0 p -- - --
Magnesium 15.00 500000.0 p - --
Manganese 15.00 10000.0 p -- -
Mercury_ NR -
Molybdenu NR -
Nickel 15.00 10000.0 p 
Potassium -- - -p-15.00 100000.0 -- -
Selenium 15.00 10000.0 p 

- -- -Silver 15.00 2000.0 p 
-- -- -

Sodium 15.00 100000.0 p 
Thallium --15.00 10000.0 p 

- -- -Uranium 15.00 250000.0 p 

Vanadium -- - -p-15.00 10000.0 - --Zinc 15.00 10000.0 p -- - --
--
--
--
--
--
--
--

Comments: 

...,. ____________________________________ _ 
FORM XII - IN ILM03.0 



' ~ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

13 
PREPARATION LOG 

Contract: ----
Jab Code: NA Case No.: SAS No.: ---

Method: AV 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA-97 01/06/98 20 - - 01/06/98 - -- -
04LA-97 20 - - - -- -01/06/98 04LA-97 20 - - - -- -04LA-97 01/06/98 20 
LCSW -01/06/98- -- -20 
PBW =01/06/98= 

-- -20 -- -

FORM XIII - IN 

SDG No. :4018R 

ILM03.0 



' 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~ab Name: PARAGON ANALYTICS ______ __ Contract: 

,ab Code: NA Case No.: SAS No.: SDG No. :4018R 

Instrument ID Number: TJA61 4 Method: P 

:tart Date: 01/07/98 

EPA 
Sample 

No. 
D/F 

ISTD-BLAN 1.00 
A1 1.00 
B1 1.00 

I 
zzzzzz ____ 1. o o 
zzzzzz 1.00 ----rev 1.00 
ICB 1.00 

jeRI 1.00 
ICSA 1.00 ------ICSAB 1.00 

'

/'' v - --1.00 
~CB 1.00 
PBW 1.00 
LCSW ---1.00 

lo4LA-97- ===:1.00 
C lLA-97- 1.00 
04LA-97- 1.00 

104LA-97- 5.00 
04LA-97- 1.00 
CRI 1.00 

I
ICSA___ 1.00 
ICSAB 1.00 --- ----CCV 1.00 

ICCB 1.00 

Time 

0945 
0948 
0950 
0953 
0956 
1000 
1002 
1005 
1008 
1010 
1013 
1016 
1018 
1021 
1024 
1026 
1029 
1032 
1034 
1037 
1040 
1042 
1045 
1048 

-----
End Date: 01/07/98 

Analytes 

% R A S A B B C C C C C F P M M H M N K S A N T U V 
L B S A E D A R 0 U E B G N G 0 I E G A L 

------------------------X -------------------- --------
------------------------------X --------------------- --------
-------------------------------
-------------------------------X ---------------------- X --------------------- X ----- - - - - - - - - - - - - - - -

X --------------------- X ------------------- X ------------------- X ---- - - - - - - - - - - - - - - -
X ------------------- X ------------------- X ------------------- X ------------------__________________ x 
X ------------------- X ----- - - - - - - - - - - - - - - - - - - - - - - -

-------------------X X -------------------- X -------------------____________________ x 
X --------------------

------------------------------
-----------------------------
------------------------
----- - - - - - - -
---------------------------
------------------------
---------------------------
----------------------------
--------------------------

FORM XIV - IN ILM03.0 



~.,,. 

_ab Name: P.A.RAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
- ab Code: NA Case No.: SAS No.: 

Instrument ID Number: TJA61 4 Method: P ---

SDG No.: 4018R 

tart Date: 01/07/98 End Date: 01/07/98 

EPA 
Sample 

No. 

ISTD-BLAN 
A1 
B1 

1

zzzzzz_ 
zzzzzz 
rev 
ICB 

ICRI 
ICSA 
ICSAB 
,.....~1 

I~B 
PBW 
LCSW 

io4LA-97-
04LA-97-
04LA-97-

104LA-97-
04LA-97-
CRI 
I ICSA 

ICSAB 
CCV 

ICCB 

D/F 

1. 00 
1. 00 
1.00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
5.00 
1. 00 
1. 00 
1.00 
1. 00 
1. 00 
1. 00 

Time 

0945 
0948 
0950 
0953 
0956 
1000 
1002 
1005 
1008 
1010 
1013 
1016 
1018 
1021 
1024 
1026 
1029 
1032 
1034 
1037 
1040 
1042 
1045 
1048 

%- R z 
N 

-

Analytes 

- -

FORM XIV - IN ILM03.0 

GJuL·'ll 



\;.. 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~ab Name: PARAGON ANALYTICS ______ __ Contract: 

-.ab Code : NA Case No.: SAS No.: 

Instrument ID Number: LEEMAN 4 Method: AV ----

SDG No. :4018R 

:tart Date: 01/06/98 End Date: 01/06/98 

Analytes 
EPA 

I Sample D/F Time % R A s A B B c c c c c F p M M H M N K s A N T u 
No. L B s A E D A R 0 u E B G N G 0 I E G A L 

---- - - - - - - - - - - - - - - - - - - - - - -
ISO 1. 00 1321 X --- - - - - - - - - - - - - - - - - - - - - - -S0.2 1. 00 1323 X --- --- - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1326 X --- - - - - - - - - - - - - - - - - - - - - - -
IS2 1. 00 1328 X -- - - - - - - - - - - - - - - - - - - - - - -S5 1. 00 1331 X -- - - - - - - - - - - - - - - - - - - - - - -S10 1. 00 1333 X ·-- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1338 
1 rev - -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1340 X --- - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1342 X ·-- - - - - - - - - - - - - - - - - - - - - - -PBW 1.00 1342 X 
r'"''"'A -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1345 X 
i""l:Jcsw ·-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1347 X -- ·-- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1350 - -- - - - - - - - - - - - - - - - - - - - - - - -
1
zzzzzz_ 1. 00 1352 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1355 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1357 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1359 

1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1402 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1404 - --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1407 - --- - - - - - - - - - - - - - - - - - - - - - - -
1
ccv 1. 00 1409 X --- - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1411 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1414 

1
zzzzzz= --- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1416 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1419 
zzzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1421 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1424 

104LA-9""7=" --- - - - - - - - - - - - - - - -1. 00 1426 - - - - - - - -X 
04LA-97- -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1428 X 
04LA-97- --- - - - - - - - - - - - - - - - - - - - - - -1. 00 1431 X ---

1

04LA-97- - - - - - - - - - - - - - - - - - - - - - -1. 00 1433 X zzzzzz --- - - - - - - - - - - - - - - - - - - - - - -1.00 1436 --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

v 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



.. ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Case No.: SAS No.: SDG No. :4018R 

Instrument ID Number: LEEMAN 4 Method: AV ---
)tart Date: 01/06/98 End Date: 01/06/98 

Analytes 
EPA 

I Sample D/F Time % R z 
No. N 

-- - - - - - - - - - - - - - - - - - - - - - - -
ISO 1. 00 1321 -- - - - - - - - - - - - - - - - - - - - - - - -80.2 1. 00 1323 -- -- - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1326 -- - - - - - - - - - - - - - - - - - - - - - - -
IS2 1.00 1328 -- - - - - - - - - - - - - - - - - - - - - - - -S5 1.00 1331 -- - - - - - - - - - - - - - - - - - - - - - - -810 1.00 1333 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1338 - -- - - - - - - - - - - - - - - - - - - - - - - -
1 rev 1. 00 1340 -- - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1342 -- - - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1342 
,,-.'A -- - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1345 
rt'tsw -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1347 
zzzzzz- --- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1350 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1352 

jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1355 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1357 - -- - - - - - - - - -zzzzzz 1.00 1359 - - - - - - - - - - - - - -

1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1402 --- - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1404 - - -
- -- - - - - - - - - -zzzzzz 1. 00 1407 - - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - -

I CCV 1. 00 1409 - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1411 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1414 - -- - - - - - - - - -zzzzzz 1. 00 1416 - - - - - - - - - - - - - -

lzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1419 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1421 

1 ZZzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1424 
104LA-9~ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1426 
04LA-97- -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1428 -- - - - - - - - - - -/04LA-97- 1.00 1431 - - - - - - - - - - - - --- - - - - - - - - - - - - - -

1

04LA-97- 1.00 1433 - - - - - - - - --- - - - - - - - - - - - - -zzzzzz 1. 00 1436 - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



"" jab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
~.ab Code: NA Case No.: SAS No.: 

Instrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :4018R 

~tart Date: 01/06/98 End Date: 01/06/98 

Analytes 
EPA 

Sample D/F Time % R A s A B B c c c c c F p M M H M N K s A N T u 
No. L B s A E D A R 0 u E B G N G 0 I E G A L 

I CCV 1. 00 1438 X 
CCB 1. 00 1441 X 

/ ___ _ 
i 

r·----
~"--

·----··-- -----

----,---

FORM XIV - IN ILM03.0 

GG~L~-14 
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~Jab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
-.ab Code : NA Case No.: SAS No.: 

Instrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :4018R 

:tart Date: 01/06/98 End Date: 01/06/98 

EPA 
Sample 

No. 

'

CCV __ _ 
CCB ---

D/F Time 

1.00 1438 
1. 00 1441 

% R z 
N 

--------
--------

FORM XIV - IN 

Analytes 

ILM03.0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~ab Name: PARAGON ANALYTICS ______ __ Contract: 

Jab Code: NA Case No.: SAS No.: SDG No.: 4018R 

Instrument ID Number: TJA 61E 4 Method: P 

>tart Date: 01/07/98 End Date: 01/07/98 

Analytes 
., EPA 

Sample D/F Time % R A s A B B c c c c c F p M M H M N K s A N T u 
No. L B s A E D A R 0 u E B G N G 0 I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - - -
1100PPM_U . 1. 00 1015 X 

·--1. 00 - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1058 - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1102 - - - - - - - - - - - - - - - - - - - - - - -
1

zzzzzz_ 1. 00 1106 - - - - - - - - - - - - - - - - - - - - -rev 1. 00 1116 X X X X X X X X X X X X X X X X X X X X X - -ICB 1. 00 1121 X X X X X X X X X X X X X X X X X X X X X --- - -CRI 1. 00 1128 X X X X X X X X X X X X X X X X X X X X X 
IICSA __ 

--- - -1. 00 1135 X X X X X X X X X X X X X X X X X X X X X -- - -ICSAB 1. 00 1139 X X X X X X X X X X X X X X X X X X X X X --- - -CCV 1. 00 1143 X X X X X X X X X X X X X X X X X X X X X 

~~~ 
-- - -

1. 00 1146 X X X X X X X X X X X X X X X X X X X X X -- - -
1. 00 1150 X X X X X X X X X X X X X X X X X X X X X -- - -LCSW 1. 00 1154 X X X X X X X X X X X X X X X X X X X X X -- - -

1

04LA-97- 1. 00 1159 X X X X X X X X X X X X X X X X X X X X X -- - -Q4LA-97- 1. 00 1202 X X X X X X X X X X X X X X X X X X X X X -- - -zzzzzz 5.00 1206 - -- - - - - - - - - - - - - - - - - - - - -04LA-97- 1. 00 1210 X X X X X X X X X X X X X X X X X 
jzzzzzz_ -- - - - - - -1. 00 1213 -- - - - - - - - - - - - - - - - - - - -04LA-97- 1.00 1223 X X X X X X X X X X X X X X X X X X X X X --- - -04LA-97- 5.00 1227 X X X X X X X X X X X X X X X X X X X X X -- - -lccv 1. 00 1233 X X X X X X X X X X X X X X X X X X X X X -- - -CCB 1. 00 1238 X X X X X X X X X X X X X X X X X X X X X --zzzzzz 1. 00 1247 - -

- -- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 1. 00 1250 - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1252 
zzzzzz- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1256 
zzzzzz - - - - - - - - - - - - - - - - - - - - - - -1. 00 1300 

jZZZZZZ= 1. 00 - - - - - - - - - - - - - - - - - - - - - - -1303 
zzzzzz 1. 00 - - - - - - - - - - - - - - - - - - - - - - -1306 

·CRI 1. 00 - - - - - - - - - - - - - - - - - - - -1312 X X X X X X X X X X X X X X X X X X X X X 
IICSA __ 1.00 1316 X X X X X X X X X - -

X X X X X X X X X X X X 
ICSAB 1. 00 1319 X X X X - -X X X X X X X X X X X X X X X X X - --- -----------------------

FORM XIV - IN ILM03.0 

v 

-
-
-
-
-
X 
X 
X 
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"' _ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
- ab Code: NA Case No.: SAS No.: 

Instrument ID Number: TJA 61E 4 Method: P 

SDG No. :4018R 

tart Date: 01/07/98 End Date: 01/07/98 

EPA 
Sample D/F Time !1-

0 R z 
No. N 

- -- - - - - - - - -100PPM u 1. 00 1015 - -- - - - - - - - -zzzzzz 1. 00 1058 - --- - - - - - - - -zzzzzz 1. 00 1102 - -- - - - - - - - -zzzzzz 1.00 1106 - --- - - - - - - - -ICV 1. 00 1116 X --- - - - - - - -ICB 1. 00 1121 X -- - - - - - - -::RI 1. 00 1128 X --- - - - - - - -ICSA 1. 00 1135 X -- - - - - - - -ICSAB 1. 00 1139 X -- -- - - - - - - -CCV 1. 00 1143 X 
l"'""B -- - - - - - - -

1. 00 1146 X --- - - - - - - -w 1. 00 1150 X I~ _, __ - - - - - - -LCSW 1.00 1154 X -- -- - - - - - - -04LA-97- 1. 00 1159 X --- - - - - - - -04LA-97- 1. 00 1202 X -- - - - - - - -zzzzzz 5.00 1206 - -- - - - - - - -04LA-97- 1. 00 1210 X --- - - - - - - -zzzzzz 1. 00 1213 -- - - - - - - - -04LA-97- 1. 00 1223 X -- - - - - - - -04LA-97- 5.00 1227 X -- - - - - - - -CCV 1. 00 1233 X -- - - - - - - -CCB 1. 00 1238 X -- - - - - - - -zzzzzz 1. 00 1247 - -- - - - - - - - -zzzzzz 1. 00 1250 - -- - - - - - - - -zzzzzz 1. 00 1252 - -- - - - - - - - -zzzzzz 1. 00 1256 - -- - - - - - - - -zzzzzz 1. 00 1300 - --zzzzzz 1. 00 1303 - - - - - - - -
- -- - - - - - - - -zzzzzz 1. 00 1306 

CRI - -- - - - - - - - -1. 00 1312 X 
ICSA -- - - - - - - -1.00 1316 X 
ICSAB-- -- - - - - - - -1. 00 1319 X -- -- - - - - - - -

-- - - - - - - - -

FORM XIV - IN 

Analytes 

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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- - - - - - - -
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"'-· .. 
~ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Case No.: 

Instrument ID Number: TJA 61E 4 

1tart Date: 01/07/98 

EPA 
Sample 

No. 

lccv __ _ 
CCB __ _ 

D/F Time % R 

1. 00 1323 
1.00 1327 -----

SAS No.: SDG No. :4018R 

Method: P 

End Date: 01/07/98 

Analytes 

A S A B B C C C C C F P M M H M N K S A N T U V 
L B S A E D A R 0 U E B G N G 0 I E G A L 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 

FORM XIV - IN 

X X X X X X X X 
X X X X X X X X 

ILM03.0 

G 
,. . i I"") 

Jul 1:J.b 



"" .. :..ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
-.Jab Code : NA Case No.: 

Instrument ID Number: TJA 61E 4 

3tart Date: 01/07/98 

-~~ EPA 
Samr 1.e 

I No. 

l
ccv __ 
CCB ---
1----
j--

,--· 
~ ---
i ,-----

1-

D/F Time 

1. 00 1323 
1.00 1327 

%- R z 
N 

X 
X 

SAS No.: SDG No. :4018R 

Method: P 

End Date: 01/07/98 

Analytes 

FORM XIV - IN ILM03.0 



Bromide Quality Control Results 

Analysis Date: 01/08/98 
Ion Chromatograph Analytical Sequence: S980108.seq 

BLANK SUMMARY 

blank 
blank reporting 

Br cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND < 0.1 
CCB-1 ND < 0.1 
CCB-2 ND < 0.1 

ND =Not Detected 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added Br cone 

Br cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 4.00 4.07 102 85-115% 
CCV-I 4.00 4.10 103 90-110% 
CCV-2 4.00 4.31 108 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

Br cone Br cone Brconc recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg!L) % limit % limit 

9712242·-2 MS 5.00 0.22 5.42 104 85-115% 
9712242-2 MSD 5.00 0.22 5.49 105 85-115% 1.2 0-15% 

G JUL·1.5 



Chloride Quality Control Results 

Analysis Date: 01/08/98 
Ion Chromatograph Analytical Sequence: S980 I 08.seq 

BLANK SUMMARY 

blank 
blank reporting 

Cl cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) l\;D < O.I 
CCB-1 ND < O.I 
CCB-2 ND < 0.1 

ND =Not Detected 

CALIBRATION VERIFICATION SUMMARY 

spike 
added Cl cone 

Cl cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICV (LCS) 4.00 3.95 99 75-115% 
CCV-I 4.00 4.05 IOI 90-I10% 
CCV-2 4.00 4.19 I 05 90-110% 

GOvclG 



Chloride Quality Control Results 

Analysis Date: 01/09/98 
Ion Chromatograph Analytical Sequence: S980 I 09 .seq 

BLANK SUMMARY 

blank 
blank reporting 

Cl cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND < 0.1 
CCB-1 ND < 0.1 

ND =Not Detected 

CALIBRATION VERIFICATION SUMMARY 

spike 
added Cl cone 

Cl cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 4.00 4.02 100 75-115% 
CCV-1 4.00 4.13 103 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

Cl cone Clconc Cl cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9712242-2 MS 25.0 14.1 37.5 94 75-115% 
9712242-2 MSD 25.0 14. I 37.7 94 75-115% 0.5 0-20% 



Fluoride Quality Control Results 

Analysis Date: 01108/98 
Ion Chromatograph Analytical Sequence: S980108.seq 

BLANK SUMMARY 

blank 
blank reporting 
F cone limit 
(mg!L) (mg/L) 

ICB (Method Blank) ND <0.05 
CCB-1 ND < 0.05 
CCB-2 ND <0.05 

ND =Not Detected 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added F cone 
F cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICV (LCS) 2.00 2.02 101 80-120% 
CCV-1 2.00 2.09 105 90-110% 
CCV-2 2.00 2.03 101 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 
F cone F cone F cone recovery accept. RPD accept. 

ID (mg/L) (mg/L) (mg/L) % limit % limit 

9712242-2 MS 2.00 1.00 2.94 97 80-120% 
9712242-2 MSD 2.00 1.00 3.07 103 80-120% 4 0-20% 

r -. 
lJ J u l· l8 



Nitrate Quality Control Results 

\. Analysis Date: 01/08/98 
Ion Chromatograph Analytical Sequence: S9801 08.seq 

BLANK SUMMARY 

blank 
blank reporting 

N03-N cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND < 0.1 
CCB-1 NO < 0.1 
CCB-2 ND < 0.1 

NO= Not Detected 

CALIBRATION VERIFICATION SUMMARY 

spike 
added N03-N cone 

N03-N cone found recovery accept. 
(mg!L) (mg/L) % limit 

ICY (LCS) 4.00 4.04 101 85-115% 
CCV-I 4.00 4.11 103 90-110% 
rcv-2 4.00 4.12 103 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPO 

N03-N cone N03-N cone N03-N cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9712242-2 MS 5.00 2.85 7.82 99 85-115% 
9712242-2 MSO 5.00 2.85 7.88 101 85-115% 0.8 0-15% 

GJuL·l9 



Orthophosphate Quality Control Results 

Analysis Date: 01/08/98 
Ion Chromatograph Analytical Sequence: S980 I 08.seq 

BLANK SUMMARY 

blank 
blank reporting 

P04-P cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND <0.1 
CCB-1 ND <0.1 
CCB-2 NO <0.1 

NO= Not Detected 

CALIBRATION VERIFICATION SUMMARY 

spike 
added P04-P cone 

P04-P cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 4.00 3.97 99 85-115% 
CCV-I 4.00 3.98 100 90-110% 
CCV-2 4.00 4.28 107 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

P04-P cone P04-P cone P04-P cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9712242-2 MS 5.00 ND 5.14 103 85-115% 
9712242-2 MSD 5.00 ND 5.45 109 85-115% 5.8 0-15% 

GJuL.:O 



Sulfate Quality Control Results 

"" Analysis Date: 01108/98 
Ion Chromatograph Analytical Sequence: S980 1 08.seq 

BLANK SUMMARY 

blank 
blank reporting 

S04 cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND <0.2 
CCB-1 ND <0.2 
CCB-2 ND <0.2 

ND =Not Detected 

CALIBRATION VERIFICATION SUMMARY 

spike 
added S04 cone 

S04 cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 20.00 19.97 100 85-115% 
CCV-I 20.00 20.97 105 90-110% 
CCV-2 20.00 20.31 102 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

S04 cone S04 cone S04 cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9712242-2 MS 20.0 15.8 34.8 95 85-115% 
9712242-2 MSD 20.0 15.8 35.5 99 85-115% 2.1 0-15% 

G J . L· .-, 1 v ·~ 



Total CN in Water Calculations and Quality Control Results 

,.,., Oate analyzed: 01/06/98 
;me analyzed: 1400 

std 
(ug/L) 

0 
10 
50 

100 
200 
300 
400 

sample 
ID: aliq tmL) 

ICV 
ICB 
M Blank 50 
LCS 50 
9712242-2 50 
9712242-2 dup 50 
9712242-2 MS 50 
9712242-2 MSD 50 
9712252-1 50 
9712265-1 50 
CCV 
CCB 

Abs 
(578nm) 

0.000 
0.024 
0.100 
0.197 
0.403 
0.598 
0.785 

trap 
vol (ml) 

50 
50 
50 
50 
50 
50 
50 
50 

calc 
soln cone 

(ug/L) 

-1,3 
10,8 
49.4 
98.6 
203.2 
302.2 
397.1 

aliq for 
color dev 

(ml) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Regression Output: 
Constant 
Sid Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Sid Err of Coef. 

calc 
Abs soln cone 

(578nm) (ug/L) 

0.195 97.6 
0.004 0.7 
0.008 . 2.7 
0.387 195.1 
0.004 0.7 
0.008 2.7 
0.201 100.7 
0.199 99.7 
0.006 1.7 
0.006 1.7 
0.199 99.7 
0.003 0.2 

507.5660 
3,1953 

sample 
cone 
mq/L 

0.00 
0.195 
0.001 
0.003 
0.101 
0.10 
0.00 
0.00 

Total CN in Water Quality Control Results 
'"late analyzed: ~1106/98 

.._, BLANK SUMMARY 

I:- blank 
CN cone 
tmg/L) 

IM Blank 0.003 

LCS SUMMARY 

true 
CN cone 

10 (m9/L) 

LCS 0.200 

MATRIX SPIKE SUMMARY 

spike 
added 

CN cone 
ID tmg/L) 

9712242-2 MS 0.100 
9712242-2 MSO 0.100 

DUPLICATE SUMMARY 

10 

N "712242-2 dup 

NO = Not Detected 
NA = Not Applicable 

sample 
alk cone 
(mq/L) 

NO 

accept. 
limit 

(mg/L) 

< 0.01 

CN cone 
found 
(mg/L) 

0.195 

sample 
CN cone 
(mg/L) 

NO 
NO 

duplic 
alk cone 
(mg/L) 

NO 

recovery 
recovery accept. 

% limit 

98 85-115% 

CN cone 
found in recovery 

spkd sample recovery accept. RPO 
(mg/L) % limit % 

0.101 101 63-126% 
0.100 100 63-126% 1 

RPO accept. 
% limits 

NA 0-30% 

-1.3488 
2.3727 
0.9998 

7 
5 

Rep Limit 
mg/L 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

RPO 
accept. 

limit 

0-30% 

ICV/CCV 
recovery 

% 

98 

100 

GJ. ,- ·;r) 
V t_ •w '-
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Total CN in Water Calculations and Quality Control Results 

Date analyzed: 01/06i98 
Time analyzed: 1400 

std 
(ugll) 

0 
10 
50 

100 
200 
300 
400 

I Abs 
(578nm) 

0.000 
0.024 
0.100 
0.197 
0403 
0.598 
0.785 

10: 
I sample I trap 

alia (mll vol !mll 

ICV . 
ICB 
M Blank 50 50 
LCS 50 50 
9712242·2 50 50 
9712242·2 dup 50 50 
9712242-2 MS 50 50 
9712242·2 MSD 50 50 
9712252·1 50 50 
9712265-i. I 50 I 50 
CCV I 
CCB I 

calc 
soln cone 

(u9/L) 

-1.3 
10.8 
49.4 
98.6 

203.2 
302.2 
397.1 

auq for 

I color dev 
(mll 

10 
10 
10 • 

10 
10 
10 
10 
10 
10 
10 
10 i 10 

Regression Output 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

I calc I Abs soln cone 
(578nm) (ug/Ll 

0.195 97.6 
0.004 0.7 
o.ooil 2.7 
0.387 195.1 
0.004 0.7 
0.008 2.7 
0.201 100.7 
0.199 99.7 I 
0.006 1.7 
0.005 1.7 

I 0.199 99.7 
0.003 0.2 

507.5560 
3.1953 

sample 
cone 
moll 

0.00 
0.195 
0.001 
0.003 
0.101 
0.10 
0.00 
0.00 

-1.3488 
2.3727 
0.9998 

7 
5 

I IICV/CCV 
Rep Um1t recovery 

mg/L % 

98 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

I 0 01 

I 0.01 
100 

I 

Total CN in Water Quality Control Results 
Date analyzed: 01/06/98 

BLANK SUMMARY 

1 blar.k 1 
accept. 

CN cone lim1t 
10 (mgtll rmg/Ll 

M Blank I o.oo3 I < 0.01 

LCS SUMMARY 

true I CN cone 

I CN ccnc found recovery 
10 rmg/Ll lmg/Ll % 

I I i 
LCS 0.200 0.195 98 I 

MATRIX SPIKE SUMMARY 

I .... I I CN ~"' I added sample found in 
CN cone CN cone . spkd sample 

10 (mg/L) tmg/L) (mg/L) , 

9712242·2 MS I 0.100 I NO I 9712242·2 MSO 0.100 NO 

DUPLICATE SUMMARY 

10 I 
samp1e I oupilc I 

alk cone alk cone 
(mgtll lmg/Ll 

9712242-2 duo I 
NO • Not Detected 
NA • Not Applicable 

NO NO 

0.101 
0.100 

RPO 
% 

NA 

I 

recovery 
accept. 

limit 

e5-115'1o 

recovery 
% 

101 
100 

accept. 
lim1ts 

0-30% 

I recovery I RPD 
accept. RPD accept. 

lim1t % lim1t 

163-126% 1 
63-126% 1 I 0-30% 

i 

I 
I 

I 
I 
I 

[ 

I 

J 



Tuesday, December 23, 1997 

Los Alamos 
NATIONAL LABORATORY AMENDED 

REQUEST NUMBER: 4020R 

ANALYSIS TYPE: RAD 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22198 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 4020R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

COMMENTS: LA -1049 , AP; AMENDED: CORRECTION ON ANALYSIS ORDER CODE. JV 12123/97 
~ 

LANL ER SMO CONTA~T: J pylene raldez "'fS H865 5056659968 

Signature: ,...~~ .. tJ\ c ( ) (;___LI\ 
I \ • 

ANALYSIS ANAL YTE(~) SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE . ..., ID ID MATRIX SAMPLED 

AM241 04LA-97-0627 06 w 12/20/97 

GROSSAB 04LA-97-0627 06 w 12/20/97 

3ROSSG 04LA-97-0627 06 w 12120/97 

GSCAN 04LA-97-0627 06 w 12/20/97 o( ISOPU 04LA-97-0627 06 w 12/20/97 

I SOU 04LA-97-0627 06 w 12/20/97 

SR90 04LA-97-0627 06 w 12120/97 

AM241 04LA-97-0628 02 w 12/20/97 

GROSSAB 04LA-97-0628 02 w 12/20/97 

GROSSG 04LA-97-0628 02 w 12120/97 0?._ 
GSCAN 04LA-97-0628 02 w 12/20/97 

ISOPU 04LA-97-0628 02 w 12/20/97 

I SOU 04LA-97-0628 02 w 12/20/97 

SR90 04LA-97-0628 02 w 12/20/97 

Final Page of REQUEST NUMBER 4020R Page1 



CCSIVALIPATION COVER SHEET 

M Code __ _ SDG/RN: 4020R LAB NAME: Paragon LAB CODE. __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 16 March 98 EDS ENTRY DATE __ _ 

ANALYTICAL SUITE: o VOLATILES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ________________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
labor·atory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by: Date: 



GAMMA SPECTROMETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/01/96 10:00 

Client .Name: Los Alamos Natl Lab/SMO Date Analyzed 01/07/98 13:01 

Lab Sample ID: 97-12-241-S1 Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 

!Nuclide I 
Reported 

I 
Known 

I 
Percent [;J Activity Value Recovery 

Am-241 106000 103000 103 Pass 
Cd-109 1470000 1400000 107 Pass 
Co-57 30700 30700 100 Pass 
Ce-139 45100 46900 96.1 Pass 
sn-113 79700 78200 102 Pass 
Cs-137 41600 39100 107 Pass 
Y-88 133000 139000 95.6 Pass 
Co-60 62200 64400 96.5 Pass 

PAI sets control limits for gamma spectroscopy as follows 
Control Limits = Known ± 15% 

Data stored in file \gdr\prt\W12241S1.97P 

30 Min. 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/0S/98 17:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 01/06/98 20:46 

Lab Sample ID: 97-12-241-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide II Dec. Level (pCi/L) II Nuclide II Dec. Level (pCi/L) I 
Am-241 10.6 No-237 9.46 
Cd-109 31.0 Th-234 103 
Co-57 0.736 ~ Ce-144 5.69 
Ce-139 0.955 U-235 3.95 -·--------- --· 

7:65 Ra-226 65.3 Th-227 
.P0-212 7.43 Ra-224 25.4 
se-75 2.34 Hg-203 2.27 
Pa-231 77.3 Pa-233 3.83 
Ra~223_ ... ~ . ~ ,. 46 .• 2. Eu-152 3.41 
Bi-211 8.64 .,Pb-214 14.U 
sn-113 1.66 l'lli"=719 ~l..~ 

.I:>O-:l11 37.7 Ann-Rad ---·-··· ...... -·---·-·----··-5.14 
Sr-85 2.01 Ba-J.4U b. ti.~ 
T.J.-208 5.13 Cs-134 l.bz--
B~-214 24.4 ,KU-l.Ub J.':l:.':l: 

Cs-137 1. 75 Mn-!::)4 2.34 
Y-88 3.83 Ac-~:lti J.::>.~ 

Pa-234m 546 Zn-65 3.25 
CO-bU r-:-sb' Na-22 2.74 
K-40 47.1 La-140 .:S. ~I 

B~-212 65.2 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name.: Paragon Analytics Inc. Date Collected: 12/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 01/06/98 20:46 

Lab Sample ID: 97-12-241-D1 Sample Matrix: Water 

Client Sample ID: Dup of 02 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
v Th-234 61.8 ± 53.1 Cd-109 73.0 ± 24.1 s I) 

Bi-211 12.9 ± 18.9 K-40 37.0 ± 36.6 
Am-241 -1.44 ± 4.33 Np-237 -18.9 ± 7.62 
Co-57 0.085 ± 0.721 Ce-144 3.00 ± 5.63 
Ce-139 -1.52 ± 0.905 U-235 -0.841 ± 3.05 
Ra-226 -13.9 ± 50.3 Th-227 -13.2 ± 6.25 
Pb-212 -2.49 ± 3.46 Ra-224 -106 ± 23.5 
Se-75 -0.176 ± 1.25 Hg-203 0.441 ± 1.17 
Pa-231 -6.15 ± 30.5 Pa-233 1. OS ± 1.78 
Ra-223 -16.6 ± 18.4 Eu-152 -1.14 ± 2.68 
Pb-214 -0.443 ± 6.01 Sn-113 0.764 ± 1.22 
Rn-219 -5.63 ± 10.8 Pb-211 15.0 ± 27.6 
Ann-Rad -23.6 ± 3.59 Sr-85 -0.777 ± 1.90 
Ba-140 -4.09 ± 12.2 Tl-208 -2.40 ± 2.49 
Cs-134 -0.829 ± 1.15 Bi-214 -0.605 ± 6.89 
Ru-106 3.56 ± 10.2 Cs-137 -0.576 ± 1.13 
Mn-54 0.011 ± 1.12 Y-88 -1.77 ± 2.82 
Ac-228 -0.887 ± 8.64 Pa-234m 203 ± 398 
Zn-65 1.97 ± 2.38 Co-60 0.481 + 1. 06 ~ 
Na-22 -0.965 ± 1.21 La-140 712 ± 1460 
Bi-212 -27.3 ± 46.2 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
'"rand Np-237 are single peak determinations subject to interference from 

.. ~-214. Ra-226 is susceptible to interference from U-235. 

GJuLll 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4020R 

FleldiD: 

Lab ID: 9712241-S1LCS1 

Target Nuclide 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

LCS MDC 
Results+/· 1s TPU 

Page 1 of 1 

Reported on: Thursday, January 29. 1998 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 Final Aliquot: 

Date Analyzed: 15-Jan-98 

Analytical SOP: PAl SOP 714R4 

Aliquot Units: L 

Report Basis: FILTERED 

Count Time (min.): 350 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

·- __ ~~2~ ______ _j_ ____ 6.4~~~- o.42 i= o.o~~--; ___ 5.8:__ __ ~~i!L _j__~o% i-~:_:5% __ __: __ P~~-s __ 
U-235 0.301 +/- 0.044 0.057 I N/A : pCi/L : N/A N/A 

-------- -------~--- ------------------ ----- ---l---- ______ ,_ ---~-------- -------------- - ----
U-238 6.75 +/- 0.43 0.066 ! 5.83 pCi/L 116% +/- 25% Pass 

----- ----------- - ---------------- - -- _; --- -----~----- -- __ L ____ - -- -- - ----- -

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 I 3.86 
--------- ______________ ; __________ _L 

Comments: 

Abbrevtat•ons: 

TPU ·Total Propagated Uncerta•nty (see PAl SOP 743) 

,r · MDC - Minimum Detectable Concentration (see PAl SOP 709) 

\ 

Tracer Units Tracer Yield Control 
Measured Limits 

3.19 pCi/L ! 
---~---------_L 

83% 30-110% 

Qualifiers/Flags: 

U • ResuH is less than the sample specific minimum detectable activity. 

L T • Result is less than Requested MDC. greater than sample specific MDC. 

Y2 ·ChemiCal Yield outside default limits. 

• • DupliCate DER not within control limrts. 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Thursday, January 29, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R PAl Work Order Number: 9712241 

FieldiD: Date Collected: 06-Jan-98 Final Aliquot: 

Lab ID: 9712241-B1MB1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 Date Analyzed: 15-Jan-98 

Analytical SOP: PAl SOP 714R4 

Aliquot Units: L 

Comments: 

Abbreviations: 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

Report Basis: FILTERED 

Count Time (min.): 350 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units Qualifier 

U-234 1 0.036 +/- 0.015 i 0.040 pCi/L --- -- -------r~-- -- --- --------- -------- ---- --~ ---- -____ ... -------------- -~--

U-235 I 0.0013 +/- 0.0082 ; 0.047 : pCill I u 
----------,----------------:-------~--------'----------

U-238 0.055 +/- 0.018 I 0.044 I pCi/L 1 LTB 

u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 3.86 3.26 pCi/L 84% 30-110% 

QuallfieriiFt.ga: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Delectable Concenlnltion (see PAt SOP 709) 

U - Resun iS less than the sample specific m1nimum detectable activity. 

L T - Result is tess than Requested MDC. greater then sample specific MDC. 

Y2 - Chemical Yl8fd outside default limits. 

B3 - Analyte concentration greater than MDC but less than Requested MDC. 

B - Analyte concentrlltion greater than MDC. GJuv06 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Page 1 of 1 

Reported on: Thursday, January 29, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

FleldiD: 

Lab ID: 9712241-B1MB1 

Tracer 
Nuclide 

U-232 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

Target Nuclide 

U-234 

U-235 

U-238 
'--

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 

Date Analyzed: 15-Jan-98 

Analytical SOP: PAl SOP 714R4 

Decision Reporting 
Level Units 
0.027 pCUL _j 
0.035 ; pCi/L I 

0.032 I, pCUL I 
---------

Final Aliquot: 
Aliquot Units: L 

Report Basis: FILTERED 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield Control 
Measured Limits 

3.86 3.26 30-110% pCi/L 84% 
-----~-----~------~~---~--

Comments: 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Qualm.rs/Fiagl: 

U • Result is less lhan the sample specific minimum detectable activity. 

Y2 • ChemiCal Y181d outside default limits. 

.,-. .·- . - ,.... 
lJi.JuL:Jt 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

i Field ID:I 04LA-97-0627 Prep Date 

:-Litll-lo~ 9712241-1 1/6/98 

~-DUP ID:j9712241-1DUP1 1/6/98 

Analyte 
Sample 

Result+/· 1sTPU 

U-234 1.092 +/- 0.097 

U-235 -0.0003 +/- 0.0081 

U-238 0.761 +/- 0.076 
··--- ·- -------~- - .. . ~ ------------

PAl Work Order Number: 9712241 

- . ... -
Analysis Date Prep Batch I Final Aliquot 

I 
I 

1/15/98 AS00601 l 1 

1115198 AS00601 1 I 

Duplicate Units 
Result+/· 1sTPU 

0.907 +/- 0.083 pCi/L 

0.032 +/- 0.013 pCi/L 

0.690 +/- 0.069 

I 
I 

Sample Matrix: WATER 
Date Collected: 20-Dec-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.72 

1.04 

0.35 

Prep SOP: PAl SOP 778R3 
Aliquot Units: L 
Report Basis: FILTERED 

Control Lab 
Limit Qualifiers 

< 1.42 

i < 1.42 u 
< 1.42 pCi/L 

--------------- ---------------- ..!_ --- - _______ l_ _____ -----·- . .L -----
.i -- --- ----- --

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 

Comments: 

Abbreviat•ons: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

OER - Duplicate Error Ratio 

3.86 

Measured Limits 

3.5 pCi/L 91% 
I 

30-110% 
--- ~--------'---------

Quallfier'IIF'-sla: 

u -Raul! IS less than the sample specific minimum detectable activity. 

LT- ResuH is less then Requested MDC. greatar than sample specific MDC. 

Y2 - Chemical Yield outside defeuH limits. 

• - Duplicate OER not within control limitS. 

GJuG09 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 4020R 

Date File Saved: 1121198 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0627 
04LA-97-0628 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

P AI Sample IDs 
97-12-241-01 
97-12-241-02 

Samples under Request Number 4020R (Work Order 97-12-241) were received 
on 12/23/97 and scheduled for strontium-90 analyses, which were completed on 1120/98. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

The results for the water samples are reported in units of pCi/L 

This work order was prepared using PAl SOP707R3 and analyzed using PAl SOP724R5. 

All samples in this batch were inadvertently counted immediately after preparation, resulting in low 
percent recovery for sample 97-12-241-S1 (76.4%). The result for this sample was not acceptable for a 
client in this batch. All samples were counted for a second time after five days of ingrowth, resulting in 
percent recovery of 82.9%. Results from the second count were reported. 

No further anomalies were encountered during the preparation or analysis of these samples. All 
remaining quality control criteria were met. 

PARAGON ANALYTICS, INC. 



Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

Raaiochemistry Final Review Dtte 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Sf~--.;; 
~on Gipple 

Laboratory Manager 
Date 

PARAGON ANALYTICS, INC. 



Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/14/98 

Client Name: Shared QC Date Analyzed 01/20/98 

Client Project ID : Blank Spike Sample Matrix : water 

Lab Workorder Number 97-12-241 Count Duration: 240 Min. 

I Lab I 
sr-90 sr-90 

I 
sr-90 I Sample ID Known Value Rep't Value Recovery Flag 

I 97-12-241-S1 II 13.6 ± 3.41 II 11.3 ± 2.07 II 82.9% 
II 

Pass 
Ccc 

I 
I 

''.Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for sr-90 measurements based on Historical Data. 

Control Limits = Known ± 25% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank Spike shared for work orders 97-12-241 and 97-08-086. 

G\Jvl-·27 



Sr-90 AHALYSXS RESULTS SUMMARY 

Method ASTM 05811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/14/98 

Client Name: Shared QC Date Analyzed : 01/20/98 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample IO Series: 97-12-241 Count Duration: 240 Min. 

Analyzed by: CJM 

I ~ Lab sample ro ~ sr-90 

I Client Sample IO (pCi/1) 

I 
Blank 

I 
97-12-241-B1 -0.03 ± 0.17 

Blank Decision Level 0.18 

",,,,,.'\:eported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Blank shared work orders 97-12-241 and 97-08-086. 

GJuC06 
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Sr-90 MATRIX SPIKE RESULTS 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab Date Analyzed 01/20/98 

Client Project ID : 4020R Sample Matrix : Water 

Lab Workorder Number 97-12-241 Count Duration: 240 Min. 

Sr-90 Sr-90 

I 
Sr-90 

II Lab Sample ID Known Value Rep•t Value Recovery Flag 

97-12-241-Ml I 13.7 ± 3.42 I 16.0 ± 2.94 
II 

117% II Pass 
I 
I 

'"""Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 

·;.," 

See PAI SOP 743FC for details of TPU determinations. 

Control Limits = Known ± 25% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-12-241-Ml is a matrix spike of sample 97-12-241-02. 

·GJuS28 



GROSS ALPHA/BETA BLANE SPXXE RESULTS 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/06/98 

Client Name: Shared QC Date Analyzed 01/11/98 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number : 97-12-063 Units pCi/1 

Alpha Recovery Data 

Alpha Alpha Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

I 97-12-063-S1 
II 

209.2 I 1-'U_. 5 I 82.5 II Pass 

Beta Recovery Data 

Beta Beta Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

97-12-063-S1 271.2 I 235.5 
II 

86.8 II Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike shared for work orders 97-12-063, 97-12-217, 
97-12-230, 97-12-241, 97-12-181, and 97-12-255. 

GJuG07 

I 
I 

I 
I 



ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/06/98 

Client Name: Shared QC Date Analyzed 01/11/98 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-12-063 Count Duration: 1000 Min. 

Analyzed By : CJM 

I I I 
Gross Alpha Gross Beta 

Client Sample ID Lab Sample ID (pCi/liter) (pCi/liter) 

Blank 12-063-B1 

I 
-0.68 ± 0.48 I -0.65 ± 0.73 

Decision Level 12-063-B1 1.3 2.4 I 
~' "!ported Uncertainties are the Estimated Total Propagated Uncertainties (2cr). 
'"::fee PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Blank shared for work orders 97-12-063, 97-12-181, 97-12-217, 
97-12-230, 97-12-241, and 97-12-255. 



Paragon Analytics, Inc. 
Case Narrative File 

Request Number: 4020R 
Date File Saved: 01121/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0627 
04LA-97-0628 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Gross Gamma 

PAl Sample IDs 
97-12-241-01 
97-12-241-02 

The samples under Request Number 4020R (PAI Work Order 97-12-241) were received on 12/23/97 
and scheduled for gross gamma analyses, which were completed on 01107/98. 

The analysis results for these samples are reported in units of pCi/Liter referenced to Cs-13 7. 

These samples were prepared according to Paragon Analytics, Inc. procedure P AI SOP739R2. 

The HPGe gamma photon detectors were calibrated using a standard ofCesium-137 in water. 
Counting efficiencies were calculated as the ratio of the net integrated count rate in a region of 
interest between 50 and 2000 keV to the known photon emission rate of the standard. Samples were 
analyzed in the same geometry and counts integrated in the same manner. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

The duplicate error ratio (DER) for the analysis of sample 04LA-97 -0628 (97 -12-241-02) and its 
duplicate (97-12-241-Dl) was elevated above our warning limit. DER is defined as: 

DER= lS-D/ 
2 * Ja2 + cr2 S D 

PARAGON ANALYTICS, INC. 
000001 



The warning limit for DER is 1.42. The DER for this analysis is 2.19, which is outside the 
acceptance range defined in PAl SOP 715 Rev.9. 

Gross gamma activity was detected in the blank at a concentration in excess of the minimum 
detectable concentration (MDC). However, the blank activity is well below that reported for the 
client samples and is also below the required quantification limit of 100 pCi/Liter. As the sample 
was depleted for other analyses, no reanalysis is possible, and these results are submitted. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

MiChaeiE OOdWin Date 
Radiochemistry Instrumentation 

Radiochemistry Finai Review Datef · 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

·::it--~ ~Don Gipple 
Laboratory Manager 

PARAGON ANAlYTICS, INC. ooooo:; 



Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 117/98 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-12-241 Units pCi!L 

I Sample Reported I Known Percent II 
ID Activity Value Recovery Flag 

97-12-24 I-S I 8741 8668 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

100.8% II PASS 

000007 



Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 1/6/98 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-12-241 Units: pCi!L 

Cli le ID MDC 

Blank 97-12-241-81 17 (tJ,f.l.qb)AJ 
~==========~==========~==========~======~========~ 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 

estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

Prepared by~ 1/21/98 

uOOJOG 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

LCS Results 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R PAl Work Order Number: 9712241 

--

FieldiD: 
Date Collected: 06-Jan-98 Final Aliquot: 

Lab ID: 9712241-S1LCS1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 Date Analyzed: 21-Jan-98 

Analytical SOP: PAl SOP 714R4 

Aliquot Units: L 

Report Basis: FILTERED 

Target Nuclide 

Am-241 I 

Comments: 

Abbreviat•ons: 

Prep SOP: PAl SOP 778R3 

Prep Batch: AS00601 

LCS MDC 
Results+/· 1sTPU 

8.11 +/- 0.52 0.060 I 

Spike 
Added 

7.16 I 

i 

Count Time (min.): 400 

Reporting LCS Control Lab 
Units Recovery Limits Qualifier 

pCi/L I 113% _l +/- 25% . Pass . i 
--- -~-------------

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 i 3.62 1 pCi/L 
-··- ··------~------·---'-----------L__ ___ --L,_ __ _ 

74% 30-110% 

Quallflera/Fiq•: 
TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

U • Result is less than the sample specific minimum detectable activity. 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 
L T • Resuh is less than Requested MDC, greater than sample specific MDC. 

Y2 - Chemical YHIICI outside clefauh limits. 

• • Duplicate OER not within control limitS. 

G00CC8 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

FieldiD: 

Lab ID: 9712241-81MB1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 

Date Analyzed: 21-Jan-98 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 
Aliquot Units: L 

Report Basis: FILTERED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 sTPU MDC Reporting Lab 
Units Qualifier 

Am-241 i 0.004 +/- 0.014 0.068 pCi/L U 
- ·--------- --· -----~------- -----------

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 
Am-243 4.91 

Comments: 

Abbre111attons: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentrabon (see PAl SOP 709) 

Tracer Units Tracer Yield 
Measured 

3.85 pCi/L 78% 

QuallflersiFiags: 

U • Result is less than the sample specific minimum detectable activity. 

L T • Result is less than Requested MDC, greater than sample specific MDC. 

Y2 • Chemical Yteld outside default limitS. 

83 • Analyte concentration greater than MDC but less than Requested MDC. 

B - Analyte concentration greater than MDC. 

Control 
Limits 

3Q-110% 

GJv006 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

FieldiD: 

Lab ID: 9712241-B1MB1 

Tracer 
Nuclide 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

Target Nuclide 

Am-241 

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 

Date Analyzed: 21-Jan-98 

Analytical SOP: PAl SOP 714R4 

Decision Reporting 
Level Units 
0.059 pCi/L 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: FILTERED 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield Control 
Measured Limits 

Am-243 _j 4.91 1 3.85 1 pCi/L 1 78% 30-110% 
~-~-------· ___________ L __________ , _______ _J_____ ---- ___l____ _________ ; 

Comments: 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Q..-JifiersiFiagl: 

U - Result is less tllan the sample specific minimum detectable activity. 

Y2 - Chemical Yoekl outside default limits. 

GJGG07 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R PAl Work Order Number: 9712241 

Sample Matrix: WATER 

: 
~-- Date Collected: 20-Dec-97 

i Field ID:j 04LA-97-0627 Prep Date Analysis Date 1 Prep Batch Final Aliquot 
Analytical SOP: PAl SOP 714R4 

-----
: Lab ID;I 9712241-1 1/6/98 1/20/98 AS00601 1 Prep SOP: PAl SOP n8R3 

i DUP-ID:i 9712241-1DUP1 1/6/98 1/20/98 AS00601 1 
Aliquot Units: L 

: Report Basis: FILTERED 

Analyte 
Sample Duplicate Units DER Control Lab 

Result+/· 1sTPU Result+/· 1sTPU Limit Qualifiers 

Am-241 0.004 +/- 0.014 0.051 +/- 0.017 pCi/L I 1.09 < 1.42 LT ! I 

----

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 
1 

3.n pCi/L : no;. 30-110% , 
' - --- - --- -·- --------~------- --..1----·-------· ·----- _---~--..,_ ______ __L_ _____ - __________ ___j__ __________ ~-

Comments: 

Abbre111ations: 

TPU • Total Propagated Uncertainty (see PAl SOP 743) 

OER • Duplicate Error Ratio 

Qualm...IF'-!1•: 

U • Result is less than the sample specific minimum detectable activity. 

L T- Resutt is less than Requested MDC. greater than sample specific MDC. 

Y2- ChemiCal Yield outside cltlfautt limits. 

• • Duplicate DER not within control limits. 

OOuGQS 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4020R 

FleldiD: 

Lab ID: 9712241-S1LCS1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

LCS MDC 

Page 1 of 1 

Reported on: Thursday, January 29, 1998 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 

Date Analyzed: 26-Jan-98 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: FILTERED 

Count Time (min.): 400 

Spike Reporting LCS Control Lab Target Nuclide 
Results+/· 1sTPU Added Units Recovery Limits Qualifier 

Pu-238 N/A pCi/L i N/A N/A u 
' ---------

0.022 +/- O.OH 0.063 i 
s.04-.;j: o.34 - o.o73-T 

I ! --+------
I 

Pu-239 ! 4.85 i pCi/L 104% +/-25% Pass 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 2.74 30-110% I pCi/L : 62% 
L__ ------ -----·--··----"'--------------~--------------- _...J __________ --~,. __ ---·-- ----- ,__ ----------------

Comments: 

Abbrevtatoons: 

TPU ·Total Propagated Uncertainty(- PAl SOP 743) 

MDC • Minimum Detaetable Concentration (- PAl SOP 709) 

QualifieraJFiaga: 

U - Result is less than tha sample specific minimum delec:table aetivity. 

L T - Resuh is less than Requested MDC. greater than sample specific MDC. 

Y2 - Chemical Yield outside defauh limits. 

• - Duplicate DER not within eontrollimits. 

000008 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Thursday, January 29, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

FieldiD: 

Lab ID: 9712241-B1MB1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP 778R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 06-Jan-98 

Date Analyzed: 26-Jan-98 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 
Aliquot Units: L 

Report Basis: FILTERED 

Count Time (min.): 400 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units Qualifier 

Pu-238 0.013 +/- 0.012 0.049 pCi/L U 

Pu-239 o.oo1o +1- o.oo78 __L___o_._o34 __ ...L._ __ PC_ii_L. _ __l_ __ u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: 

Abbreviations: 

TPU ·Total Propagated Uncertainty(- PAl SOP 743) 

MDC - Minimum Detectable ConcentratiOn (- PAl SOP 709) 

Measured Limits 

3.59 pCi/L I 82% ' 30-110% ·--- __ ___._ ___________ ~....___. _____ ---------~ 

Quallflers/FJ.ga: 

U ·Result is 1- than the sample specific minimum detectable aetivity. 

L T • Result is less than Requested MDC, greater then sample specific MDC. 

Y2- Chemic:al Yltlld outside default limitS. 

B3 • Analyte c:oneentraliOn greater than MDC but 1- than Requested MDC. 

B - Analyte conc:entraliOn greater than MDC. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Page 1 of 1 

Reported on: Thursday, January 29, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

FieldiD: 

Lab ID: 9712241-B1MB1 

Tracer 
Nuclide 
Pu-242 

Comments: 

- Abbreviations: 

PAl Work Order Number: 9712241 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

Target Nuclide 

Pu-238 

Pu-239 

Date Collected: 06-Jan-98 

Date Analyzed: 26-Jan-98 

Analytical SOP: PAl SOP 714R4 

Decision Reporting 
Level Units 
0.039 pCi/L 

0.022 pCi/L 
_ __j 

Chemical Yield Summary 

Final Aliquot: 
Aliquot Units: L 

Report Basis: FILTERED 

Tracer Known Tracer Units Tracer Yield Control 
Measured Limits 

; 4.39 1 3.59 ! pCi/L j 82% : 30-110% : 
- --'-------·----------L-----~---------1..-------- -------------~-----------------.J 

Qu•llflera/Fiags: 

TPU ·Total Propagated Uncertainty (sae PAl SOP 743) 
U • Resun is less th~ the sample specific minimum detectable activity. 

Y2 • ChemiQI Y181d outside defaull timits. 
MDC - Min1mum Detactable Concentration (sae PAl SOP 709) 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

1 Field ID:! 04LA-97-0627 I Prep Date 

r-·i.ab1Jl:19712241-1 
I 
I 1/6/98 
I 

---- I I DUP ID:! 9712241-1DUP1 I 1/6/98 
----

Analyte 
Sample 

Result+/· 1sTPU 

Pu-238 0.020 +/- 0.015 

Pu-239 -0.0152 +/- 0.0077 
----··---- -----

Analysis Date Prep Batch 

1/26/98 AS00601 

1/26/98 AS00601 

Duplicate 
Result+/· 1sTPU 

0.013 +/- 0.014 

0.016 +/- 0.010 

PAl Work Order Number: 9712241 

Final Aliquot 

1 

1 

Units 

pCi/L i 

pCI/L I 
i 

Sample Matrix: WATER 
Date Collected: 20-Dec-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.16 

1.22 

Prep SOP: PAl SOP 778R3 
Aliquot Units: L 
Report Basis: FILTERED 

Control Lab 
Limit Qualifiers 

< 1.42 u 
< 1.42 u 

·------ l 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Pu-242 

Comments: 

Abbrevtat•ons: 

TPU- Total Propagated uncanainty (see PAl SOP 743) 

- DER • Duplic.te Error Ratio 

Measured Limits 

4.39 3.45 pCi/L : 78% : 30-110% ' 
-----·--- j_ __________ -------.~...._ ______ ___; 

Qu•llfiers/FIIIga: 

U • ResuH is leSs than the umple specifiC minimum detectable •ctivity. 

L T - ResuH is leSs lh.n Requested MDC, greater than umpte specific MDC. 

Y2 - Chemic.l Yoeld outside default limits. 

• • Duplicate DER not within control limits. 
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CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

p Use professional judgment based on data use • It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION QUALIFIERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 
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c"'·-- RADIOCHEMISTRY 
Lab Control SamRie {LCS} OK 

See 

Present? 
comment 

yes no Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

They spec. LCS contains Am-241, for < 75% and J+ for > 125% R6 

Cd-1 09, Co-57, Ce-139, Sn-113, 
Cs-137, Y-88, and Co-60. The If the LCS sample tracer/ carrier R&d 
/so-U LCS contained U-234 and recovery is < 1 0%, qualify the associated 
U-238. sample data as f_for non-detects. 

Paragon uses a blank spike as a 
LCS for the gross a!~ analysis. 

Matrix SRike {MS) OK 
See . 

- 1/SDG 
comment 

Obtain from lab. Q=A 

Present? X yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

{Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
A matrix spike is required for Sr-90 
only. 



2 
~'~ 

Method blank u 
See 

Present? yes no 
comment 

Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ~5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
Five times the decision level result the blank and sample being tested 
from the blank was used to qualify should be taken into account. 
y spec. results. 
Duglicate J 

See 

Present? X yes no 
comment 

Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 

,. ,qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
For the gross y analysis, there is R8 
not a 3cr agreement between the If one result > EQL and difference > 
sample and duplicate. Both factor of 1 X EQL for water and 2X EQL 
sample results are qualified as J. for soil, qualify with J. 



3 - EQL u 
See 
comment 

Denote those samples where When the MDA < the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results < the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
The decision level result from the 
blank was used in place of the When the MDA is >EQL: 
MDA for they spec., Sr-90 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resRect to the NA 
reRorted uncertainty 

"'This is a more conservative test Qualify as U those results < three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results> than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be qualified using this test. uncertainty. 
Tracer/carrier recovery 

Present? yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery< 10 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, Q=J. R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 12/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 01/05/98 18:04 

Lab Sample ID: 97-12-241-01 Sample Matrix: Water 

Client Sample ID: 04LA-97-0627 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
Cd-109 80.0 ± 24.8 s Bi-211 27.0 + 9.48 s rv n ~) 
Bi-212 45.2 ± 41.4 * Am-241 0.490 ± 4.30 (0 1 R'la..) 
Np-237 -23.7 ± 7.73 Th-234 -210 ± 75.2 I 
Co-57 0.155 ± 0.737 Ce-144 -2.39 ± 5.53 
Ce-139 -0.933 ± 0.900 U-235 -6.08 ± 3.07 
Ra-226 -33.8 ± 50.2 Th-227 -18.5 ± 6.38 
Pb-212 -1.08 ± 3.46 Ra-224 -91.7 ± 23.6 
Se-75 -0.757 ± 1. 26 Hg-203 0.827 ± 1.14 
Pa-231 -4.35 ± 31.0 Pa-233 0.754 ± 1. 80 
Ra-223 -17.8 ± 18.1 Eu-152 2.23 ± 2.75 
Pb-214 -15.1 ± 6.06 Sn-113 -0.593 ± 1.18 
Rn-219 3.72 ± 10.9 Pb-211 14.3 ± 27.8 
Ann-Rad -25.6 ± 3.64 Sr-85 0.919 ± 1. 88 
Ba-140 -5.30 ± 11.6 Tl-208 -2.99 ± 2.49 
Cs-134 -0.110 ± 1.12 Bi-214 -17.1 ± 6.94 
Ru-106 -0.426 ± 10.0 Cs-137 -0.245 ± 1.19 
Mn-54 -0.580 ± 1. 09 Y-88 -1.14 ± 2.81 
Ac-228 -2.90 ± 8.63 Pa-234m -192 ± 400 
Zn-65 -0.205 ± 2.47 Co-60 0.797 ± 1.07 
Na-22 -0.865 ± 1.18 K-40 -23.2 ± 34.1 
La-140 -1810 ± 1270 ~I' 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 

~b-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of qet.. repprting. 

lJJvL ·J9 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 01/06/98 20:42 

Lab Sample ID: 97-12-241-02 Sample Matrix: Water 

Client Sample ID: 04LA-97-0628 Count Duration: 800 Min. 

Nuclide ~vity (pCi/L) I Nuclide II Activity (pCi/L) I 
[ ()I R Li) Am-241 11.0 ± 12.2 Cd-109 37.4 ± 44.2 LU, R4) 

.L Pb-214 15.5 ± 8.57 Bi-214 21.7 ± 11.5 ~ 
(lJ 0..9a.:! Np-237 -22.5 ± 13.2 Th-234 -381 ± 132 (U I Rqa.,) 
( lJ A.4) Co-57 0. 790 ± 1. 41 Ce-144 -0.767 ± 10.8 
({)I R.CJa.) Ce-139 -1.21 ± 1.50 U-235 -5.12 ± 5.37 

r Ra-226 11.9 ± 88.9 Th-227 1.38 ± 13.1 
Pb-212 -0.969 ± 7.48 Ra-224 -93.1 ± 41.9 
se-75 1. 78 ± 2.81 Hg-203 0.884 ± 2.57 
Pa-231 45.9 ± 69.0 Pa-233 -0.536 ± 4.02 ,j. 

Ra-223 3.24 ± 40.7 Eu-152 5.02 ± 6.21 (tl (.{1.4) 
Bi-211 0.000 ± 0.000 Sn-113 -1.51 ± 2.76 ,-u, R~a..) 
Rn-219 6.40 ± 24.6 Pb-211 -28.5 ± 55.6 ,. Ann-Rad -29.3 ± 7.63 Sr-85 1.00 ± 4.41 

LtJ .. 1t Yl Ba-140 11.8 ± 21 1 Tl-208 2.38 ± 6.01 ~~ 

~l) I Rqa,) Cs-134 -0.057 ± 2.45 Ru-106 17.6 ±_ 23 .1 flJ Q 4) 
Cs-137 -1.51 ± 2.39 Mn-54 -1.46 ± 2.72 (.LJ, R 9a.) 
Y-88 -1.85 ± 6.98 Ac-228 13.0 ± 9.79 

L Pa-234m -159 ± 451 Zn-65 -3.72 ± 6.21 
Co-60 -2.76 ± 2.83 Na-22 -0.812 ± 3.14 
K-40 -35.7 ± 71.7 La-140 2210 ± 4410 
Bi-212 8.87 ± 122 

~7 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

GJvL.10 
;t7 u. M~78 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of2 

Reported on: Wednesday, January 28. 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R PAl Work Order Number: 9712241 

Field ID: 04LA-97-0627 

Lab ID: 9712241-1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Date Collected: 20-Dec-97 

Date Analyzed: 15-Jan-98 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Comments: 

Abbre111at10ns: 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

Target Nuclide Result +/- 1 s TPU 

U-234 
·--·-- --· __ _.._ 

1.092 +/- 0.097 

-0.0003 +/- 0.0081 U-235 

MDC 

0.055 

0.040 

Report Basis: FILTERED 

Count Time (min.): 350 

Reporting Lab 
Units Qualifier 

pCi/L 

pCi/L U {0
1 
Q9CJ 

·-·-·------ -----~---- ----------+------+------i-----~_t.__;_::..;..;: _____ _ 
. U-238 i 0.761 +/- 0.076 I 0.047 pCi/L I 

.. ___ , __ .... ··------- ·---- . ------"- -1--------~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 3.86 3.09 pCi/L 80% 30-110% 

Qu•llfleri/FIIIga: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) U - Resuh is less lhan ll1e sample specific minimum detectable activity. 

Y2 - Chemielll Yltlld outside defauh limits. MDC - Minimum Detectable ConcentratiOn (see PAl SOP 709) 

• - Dupliellte OER not within control limits. 

GJvLll 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page2 of2 

Reported on: Wednesday, January 28. 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

Field ID: 04LA-97-0628 

Lab ID: 9712241-2 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 20-Dec-97 Final Aliquot: 

Date Analyzed: 15-Jan-98 Aliquot Units: L 

Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Count Time (min.): 350 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 O.n3 +/- 0.076 0.045 pCi/L 
'--·---

-----~-235 --~ o.o19 .,_ o.o11 o.o38 pcuL u ! c01 R9a...J 
U-238 0.571 +/- 0.062 l 0.048 I pCi/L i : 

-- ~------------__l_- -- ------··---------- -- - ____________ .L__ ______________ _j 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 3.86 3.24 pCI/L 84% 30-110% 

Comments: 

Abbreviations: QuallflersiFiags: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) U - Result iS less than the sample specific minimum delectable activity. 

Y2 - Chemical Yl&ld outside delauh limits. MDC - Minimum Oetectable Concentration (see PAl SOP 709) 

• • Duplicate OER not within control limits. 

GJuG12 



Sr-90 ANALYSIS RESULTS SUMMARY 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Lab Date Analyzed : 01/20/98 

Client Project ID: 4020R Sample Matrix : Water 

Lab Sample ID Series: 97-12-241 Count Duration: 240 Min. 

\ 

Analyzed by: CJM ; 

I I I Sr-90 

I Client Sample ID Lab Sample ID (pCi/1) 

LO, R9aJ 04LA-97-0627 97-12-241-01 0.03 ± 0.18 
04LA-_97-0628 97-12-241-02 0.01 ± 0.17 i 
04LA-97-0628 97-12-241-D1 0.17 ± 0.17 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
see PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Sample 97-12-241-D1 is a duplicate of 97-12-241-02. 

GOGCU4 
;tJtbM~1~ 



~ 

ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/20/97 

Client Name: Los Alamos National Labor Date Analyzed 01/11/98 

Client Project ID: 4020R Sample Matrix : Water 

Lab Sample ID Series: 97-12-241 Count Duration: 1000 Min. 

Analyzed By : CJM 

1.2 2. t.../ 

I I I 
Gross Alpha Gross Beta 

Client Sample ID Lab Sample ID (pCi/liter) (pCi/liter) 

04LA-97-0627 12-241-01 4.08 ± 0.92 7.6 ± 1.2 
04LA-97-0628 12-241-02 rtJ.nc~n11.. o3 ± 0.50 2.95 ± 0.76 
04LA-97-0628 12-241-D1 0.69 ± 0.48 3.25 ± 0.80 

lfU fl. 9 h) 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAl SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAl SOP702FC and analyzed using 
PAl SOP705FC. 

Remarks: 

Sample 97-12-241-D1 is a duplicate of sample 97-12-241-02. 

GJ0u04 
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Gross Gamma Results Summary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: l/5/98 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-12-241 Units: pCi!L 

Client Samp~l T C'. .1 .. ID Collection Date Activity II Uncertainty II 

I 18811 141 ~7-0627 I 97-}2-24}-0} 12/20/97 

7-0628 97-12-241-02 I 12/20/97 II 22811 181 

04LA-97-0628 97-12-241-Dl 12/20/97 178 13 

Blank 97-12-24}-J:ll 115/98 51 111 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

97-12-241-D1 is a duplicate of sample 97-12-241-02. 

,,;J~ 
Prepared by _ _(Hr 1/21/98 

MDC 

12 IU fZl) 

19 L.J 1{ "} 1 

12 

171 

000009 
!hll. M~18 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 2 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

Field ID: 04LA-97-0627 

Lab ID: 9712241-1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 20-Dec-97 Final Aliquot: 1 

Date Analyzed: 20-Jan-98 Aliquot Units: L 

Analytical SOP: PAl SOP 714R4 Report Basis: FILTERED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.004 +1- 0.014 0.066 I pCVL u _____ ... _________ ~-----~-------- . 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: 

Abbrev~atoons: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentrabon (see PAl SOP 709) 

Measured Limits 

3.94 pCi/L 80% 30-110% 

QIQIIIfiWSIF~a: 

U - Resun is less than the sample specific minimum detectable activity. 

Y2 - Chemical YN!Id outside defaun timils. 

• - Duplicate OER not within control limits. 

GOOC11 
#7/bM~Jt> 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page2of2 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

Field ID: 04LA-97-0628 

Lab ID: 9712241-2 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP n8R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 20-Dec-97 

Date Analyzed: 20-Jan-98 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 i 0.046 +/- 0.021 
1 

0.067 pCi/L U : LL> 1 R ~a) 
·----~---·-------------------·---.--__!._-------:....--.~--·------

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 3.24 pCi/L 66% 30-110% 

Comments: 

Abbreviations: Qualm.r.Jflags: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) U -Result is less than the sample specific minimum detectable activity. 

Y2 - Chemic.! Yield outside default limits. MDC - Minimum Detectable Concentration (see PAl SOP 709) 

• - Duplicate DER not within central limits. 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of2 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R PAl Work Order Number: 9712241 

Field ID: 04LA-97-o627 

Lab ID: 9712241-1 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Date Collected: 20-Dec-97 Final Aliquot: 1 

Date Analyzed: 26-Jan-98 Aliquot Units: L 

Comments: 

Abbreviations: 

Prep SOP: PAl SOP 778R3 

Prep Batch: AS00601 

Analytical SOP: PAl SOP 714R4 Report Basis: FILTERED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

. Pu-238 : 0.020 +/- 0.015 
1 

0.063 : pCi/L ; U ( L)1 R 9a...) 
1-----------t--------------·------·-__L_ __ -----·---- ------~ 
: Pu-239 1 -0.0152 +/- 0.0077 ! 0.054 I pCi/L ! U : I 
L__ ________ _j__ • ._ • ~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 3.65 pC1/L I 83% 30-110% 
~--- ~ ----

QuallflersJFiaga: 

TPU -Total Propagated Uncertainty (see PAl SOP 743) U • ResuH is less than the sample specific minimum detectable activity. 

Y2 - ChemiCal Yteld outside defaun limits. MDC - Minimum Detectable Concentration (see PAt SOP 709) 

• - Duplicate OER not within control limits. 

000011 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 2of2 

Reported on: Wednesday, January 28, 1998 

Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4020R 

Field ID: 04LA-97-Q628 

Lab ID: 9712241-2 

Sample Matrix: WATER 

Date Prepared: 06-Jan-98 

Prep SOP: PAl SOP 778R3 

Prep Batch: AS00601 

PAl Work Order Number: 9712241 

Date Collected: 20-Dec-97 Final Aliquot: 1 

Date Analyzed: 26-Jan-98 Aliquot Units: L 

Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Pu-238 0.008 +1- 0.017 0.078 pCi/L u 
Pu-239 -o.0032 +1- 0.0085 0.047 pCi/L u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Pu-242 4.39 

-~------

Comments: 

AbbreVIatoons: 

TPU - Total Propagated Uncertaonty (see PAl SOP 743) 

MDC • Minimum Detectable Concantrlltion (see PAl SOP 709) 

Measured Limits 

3.29 pCi/L 75% 30-110% ____ _j_ ____ ____ __! __ _[ _____ _[__ 

QUIIIIflersiFiags: 

U - ResuH is less than the sample specific minimum detectable activity. 

Y2 • Chemocal Yl8kl outside defauH limrts. 

• • Ouplieata DER not within control limitS. 

000012 
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Monday, December 22, 1997 

OA I A t:l'll t:.Mt:U 

01C798M REQUEST NUMBER: 4021 R 

ANALYSIS TYPE: RADOTH Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22/98 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 I AP; 

LANL ER SMO CONTACT· 

Signatu : 

These samples are on: 

LANL Request Number: 4021R 

Per Agreement Number: n91L0014-9S 

Project Cost Code: MA4355600040 

ANALYSIS ANAL YTE(S) CONT SAMPLE DATE COMMENTS 
ORDER CODE 

D2H 

,_ 018016 

ID MATRIX SAMPLED 

04LA-97 -0627 12 

04LA-97-0627 12 

w 
w 

12/20/97 

12120/97 

Final Page of REQUEST NUMBER 4021 R Page 1 



t:\!a RECRA IL._a LabNet 
- a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Mr. John Miglio 
Los Alamos National Laboratory 
TA-3, Building 271 
DP. 01U MS-H865 
Los Alamos, NM 87545 · 

Ref: Subcontract No. 7791L0014-8M 

' ' . 
. , ...... \ -· --·- ......... _. -- .• ' 

-.~·-: . "(/. 

Data Package for RFW Batch 9712L922 
LANL Request No. 4021R 

Dear Mr. Miglio: 

26 January 1998 

Enclosed please find the data package for 1 water sample received 23 December 1997 for 
LANL Request #4021R. This sample was analyzed for D2H and 018/016 ratios at 
Geochron Laboratories. 

Please do not hesitate to contact me at (610) 280-3000 with any question you may have 
regarding either the hard copy or electronic report. 

Very truly yours, 

Recra LabNet Philadelphia 

r~·-vr.-tl0_, ' ' 
ith L. tone 

nior Project Manager 

Enclosure: -
F~FLn COPY 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610}-28D-3000 • Fax (610) 280-3041 



RECRA LabNet Use Only 

ct7 /~L7J.~ Custody Trc 
& ft& 

Client {,.Ji N /..... - A 5t'S.> ~ LJ~'l !l JA Refrigerator # t, 
Liquid lA& 

Est. Final Pr1o~ S~~~g Date .()()(. 9'9'y· #ffype Container 

Project # tJ l7 - Q(o LJ- - 5 -<:l(j 
Solid 

liquid ~~"(?\ 
Project Contact/Phone # Volume 

Solid 

RECRA Project Manager -:J, S ' Preservatives 

QC ,5 jJ~c_ Del (!.. (../) TAT 3~ .VA Y ORGANIC INORG 
ANALYSES g J l - 2 ~ -4'7J:jte Due 1- ;.( 7-~'1? .... <( <( :o:>m -e z Date Rec'd REQUESTED 0 z <llu Q) Q) 

~D. u Account# L ri J - 1-.0~Al. > m J: ~ 

Matrix ' RECRA LabNet Use Only ' MATRIX 

~ 
CODES: ac 

Date Time Lab Client 10/Descrlptlon Chosen Matrix s. Soli ID (.I) Collected Collected 
SE • Sediment 
SO· Solid MS MSD 
SL • Sludge 

001 ()LfLA-9?-0~ll /l ~ n.bah-: v w. Water -0 • Oil 
A· Air 
OS· Drum 

Solids 
DL·Drum 

liquids 
L. EPfTClP 

leachate 
WI· Wipe 
X· Other 
F· Fish 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I UbE/RifiSION~ S&ALJL!Ll ru Geoc:I·.J~d,.J RECRA LabNet Use Only 

lfi'fol:trc_oz~ t3 tVCf IN r?o 
"Jl' { A1?;:...7t 

Samples we~ COC Tape was: 
2. 

1) Shipped or 1) Pres~Outer 
Hand Delivered _ Packag r N 

3. 
Airbill # -- 2) Unbroken on Outer 

4. 2) Ambient o~ Package t) or N 

3) Receiv~ 3) Present on Sample 
5. Condition r N pr N 

5':30~ 6. 4) labels ndicate 4) Unbrob on 
Properly Preserved Sample or N 

Relinquished Received {!:>or N Relinquished Received Time Date Time o;ocrepoooio• ... ~ COC Roco<d Pre~"' by by Da
1
te by by Samples lables and 5) Received Within Upon Sa~ Rec't 

IPJ&JBv I~ I}};Jh 7~ . COC Record? Y or N Holding ~ or N 

~- -- NOTES: or N I I , U11 'IGIN~ rlf 
REWRITTJhfi\t Page _[ of --L 



Monday, December 22, 1997 

Los Alamos 
.-NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22198 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 4021 R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 4021 R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4355600040 

LANL ER SMO C~NTAC~;--d~ene Valdez MS Hi6~ 5~156659968 
S1gnatunt ~lsu.Ll'--<. \ . u. .1~ 

ANALYSIS ANAL YTE(S) JSAMPLE CONT SAMPLE DATE 
ORDER CODE ID ID MATRIX SAMPLED 

D2H 

f""018016 

04LA-97-0627 12 

04LA-97-0627 12 

w 
w 

12/20/97 

12/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 4021 R Page 1 

). J 



Monday, December 22, 1997 

,__ Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 4021RC 

AnN: Judy Stone 
WESTON 
208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

SAMPLE CONT 
10 10 

04LA-97 -0627 12 
04LA-97 -0627 12 

CONTAINER 
DESCRIPTION 

1 L amber glass 
1 L amber glass 

ANALYSIS 
ORDER CODE 

D2H 
018016 

REQUEST NUMBER: 4021R 
ANALYSIS TYPE: RADOTH 

FNI P8ge d CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUEER 4G21R Page 1 

Received By: Date Time 

,_ Received for DISPOSAL By: Date Time Remarks: 

SGNAllJR£ 



GEOCHRON LABORATORIES a division of 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 + U.S. A 
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 

Our Lab. 
Number 

Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

Your Sample 
Number 

Road 
19341-1225 

Description 

HOR-95909 · 04LA-97-0627 12 Water 

REPORT OF ANALYTICAL WORK 

Date Received: 1 2 I 3 0 I 9 7 

Date Reported: 0 1 I 1 5 I 9 8 

Your Reference: Req. No. 4021 R 

-71 -10.1 -10.1 ** 

** Duplicate analyses on separate aliquots of original sample. 

·unless otherwise noted, analyses are reported in "/.. notation and are computed as follows: 

Where: 

D/H standard is SMOW 
1Bo116o standard is SMOW 

• ·Double atom ratio 

oAsample "/.. = -1 X 1000 
[ 

Rsample ] 

Astandard 

And: 

D/Hstandard = 0.000316• • 
180i160standard = 0.0039948•• 



JHN-J.::J-''::lt:l IHU l::J:44 11J:l:.lt:.Ul.Ht<UN/I'..t<Uc.l:lt:.K IC.L l'iU;o.J. r-oo ... -t.a'-tu H...JW.J.. I U.J.. 

GEOCHRON LABORATORIES advt~~onor 
KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 • U . s . A 
TELEPHONE: (8f1) 878-3et1 TELEFAX: (817) 881.0148 

STABLE ISOTOPE RATIO ANALYSES 

Subml1tad by: 

Our L.ab. 
Number 

Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

'Wbur Sample 
Number 

Road 
19341-1225 

Detorlptlon 

HOR-95909 O~LA-97-0627 12 Water 

REPORT OF ANALYTICAL WORK 

Date Received: 12/30/97 
oate Reported: 0 1 I 1 5/9 8 

Vour Reference: Req. No. 4021 R 

-71 -10.1 -10.1 •• 

•• Duplicate analyses on separate aliquots or original sample. 

"Unleae otherwl .. I"'CMd, anai)'M4 are reported In "'.. notation and .,. oomptned M toiiOIIIIS! 

wnore: 
0/H atandard Ia 8MOW 
11o1110 atandard 18 SMOW 

a~11 ,_ • [ A..mptt -1 J M 1000 
Aetandlord 

And: 

01~ - 0.000318•. 
1ao,..,o.~ • o.Q0300.48•• 



COASTAL 

SCIENCE 

LABORATORIES, INC. 
6000 Mountain Shadows Drive • Austin, Texas 78735 • (512) 288-5533 

March 20, 1998 

Recra LabNet Philadelphia 
Attn: Ms. Judy Stone 
208 Welsh Pool Rd. 
Lionville, P A 19341 

Dear Ms. Stone: 

We have completed the stable nitrogen isotope analysis of your samples received 
recently. Data are reported relative to air N2 and are believed accurate to± 1 %o. 
Nitrogen values represent isotopic ratios of the nitrate+nitrite nitrogen of the water 
sample. Oxygen data are reported relative to the SMOW standard and are believed 
accurate to± 0.2 per mil. 

SAMPLE REQ.# 

04LA-98-0001 4036R 

04LA 98-0002 4043R 

04LA-98-0004 4043R 

Your~~ tJ~T.f,_ 
Jeenneth Winters 
Laburaiory Manager 

CSL Ref.#CJ3 

15 
8 NAIR REQ.# 18 

8 OsMow 

+2.8, +3.3 4035R -10.4 

+7.9, +7.8 4042R -11.2 

+ 1.3, + 1.8 4042R -11.3 

Approv~d By~------

0 .... ,..,.. ''~-_,.,. -?)t/z.'? 
'-··-~· -.. . ,Jb----

' 

FIE' rr ropy ~L,:F. ~.L; .. 



Thuraday, January 08, 1998 

Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 4036RC 

A TIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341·1225 

SAMPLE CONT 
10 10 

04LA-98-0001 01 

CONTAINER 
DESCRIPTION 

1 L poly 

ANALYSIS 
ORDER CODE 

N15N14 

REQUEST NUMBER: 4038R 

ANALYSIS TYPE: RADOTHER 

FIMI Page ol CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 403IR Page 1 

Received for DISPOSAL By: 

nme 
;cr. ;c 

Date nme Rerrwka: 



Monday, January 12, 1998 

Los Alamos 
CHAIN OF CUSTODY DOCUMENT NUMBER: 4043RC 

,_, NATIONAL LABORATORY 

A TIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

SAMPLE CONT 
10 ID 

04LA-98-0002 01 

04LA-98-0004 01 

CONTAINER 
DESCRIPTION 

1 L poly 

1 L poly 

ANALYSIS 
ORDER CODE 

N15N14 

N15N14 

REQUEST NUMBER: 4043R 
ANALYSIS TYPE: RADOTHER 

F1M1 Pllge d CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 4043R Page 1 

Date Time 

1/rJ.-,19'1 2: It? 

Received for DISPOSAL By: Date Time Remarka: 

,-·· ----------------
PRINTED~ SIGNAT\N 



-···· 

Thursday, January 08, 1998 

Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 4035RC 

ATTN: Judy Stone 

WESTON 
208 WELSH POOL ROAD 
LIONVILLE, PA 19341-1225 

SAMPLE CONT 
10 10 

04LA-98-0001 02 

CONTAINER 
DESCRIPTION 

1 L poly 

ANALYSIS 
ORDER CODE 

018016 

REQUEST NUMBER: 4031R 

ANALYSIS TYPE: RADOTH 

FIMI .... ~CHAIN OF CUSTODY DOCUMENT FOR REQUEST NU-ER 403IR Page 1 

o.te Time 

------~~~~.:.;...;;,...._ f- ?·',- ~ I /j 

Recelwd for DISPOSAL By: Date Time 

Date Time 

t/q/;6 --

Rernarb: 

. ~----------------



Monday, January 12, 1998 

Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 4042RC 

ATTN: Judy Stone 

WESTON 
208 WELSH POOL ROAD 

LIONVILLE, PA 19341·1225 

SAMPLE 
10 

04LA-98-0002 
04LA-98-0004 

CONT 
ID 

02 
02 

CONTAINER 
DESCRIPTION 

1 L poly 
1 L poly 

ANALYSIS 
ORDER CODE 

018016 
018018 

REQUEST NUMBER: 4042R 

ANALYSIS TYPE: RADOTH 

F1ne1 Pllge ~CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 4042R Page 1 

R~ for DISPOSAL By: om nme Rernmb: 

------------------
" ~NMII 



Friday, January 30, 1998 

Los Alamos 
NATIONAL LABORATORY 

·- ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1/30/98 

REPORT DUE: 3/2/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 4069R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 4069R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

LANL ER SMO CONTACif: ylene Valdez MS H865 5056659968 C\~D\'2.3'1 
l , I ) , 

Signature: ·lu\rJ .. d_ \_. uJ-\ 
ANALYSIS ANAL YTE(S) i SAMPLE CONT SAMPLE DATE COMMENTS 

ORDER CODE 
'I 

ID ID MATRIX SAMPLED 

METTAL + u 04LA-98-0026 05 w 1/27/98 c, 
METTAL + u 04LA-98-0027 02 w 1/27/98 02.... ,.... 

··\. .. AETTAL + u 04LA-98-0028 05 w 1/26/98 0~ 

METTAL + u 04LA-98-0029 02 w 1/26/98 C'1 
METTAL + u 04LA-98-0030 05 w 1/27/98 0~ 

METTAL + u 04LA-98-0031 02 w 1/27/98 c~ 

METTAL + u 04LA-98-0032 05 w 1/26/98 o1 
METTAL + u 04LA-98-0033 02 w 1/26/98 CJl 

Final Page of REQUEST NUMBER 4069R Page 1 



CCSIVALIPATION COVER SHEET 

M Code SDG/RN: 4069R LAB NAME: Paragon LAB CODE ____ __ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 12 March 98 EDS ENTRY DATE ____ __ 

ANALYTICAL SUITE: o VOLATILES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments ___ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

o HIGH EXPLOSIVES 
X INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
0 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

The total U was analyzed by KPA. All appropriate tae results are 

qua1ified using the Ra~ . 

Signature/1st validation, /II.¥L_A J2.fJ.a~J8 
Signature/2nd validation: 

Qualifiers entered by; Date; 



"" 

TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 02/25/98 

Client Name: Los Alamos National Lab. Date Analyzed 02/27/98 

Client Project ID: 4069R 

Lab Sample ID Series: 98-01-239 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 98-01-239-S1 II 10.0 ± 1.5 II 9.7 ± 1.3 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ +Native Concentration}. 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

"000006 



TOTAL URANIUM MATRIX SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/27/98 

Client Name: Los Alamos National Lab. Date Analyzed 02/27/98 

Client Project ID: 4069R 

Lab Sample ID Series: 98-01-239 Sample Matrix Water 

I II 
Known Cone. 

II 
Rep' t Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 98-01-239-M1 
II 

7.8 ± 1.9 II 6.97 ± 0.95 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + Native Concentration • 
± 0.25 * (~ +Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 98-01-239-M1 is a matrix spike of 98-01-239-01. 

IJf 
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Paragon Analytics, Inc. 
TOTAL METALS 

CASE NARRATIVE 

Los Alamos National Laboratory SMO 
4069R 

Order Number- 9801239 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 8 water samples. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. · 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The samples were received cool and intact on 01/31/98. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
9801239-1 as the quality control sample for the ICP digestion, and a sample from 

PARAGON ANALYTICS, INC. ooouot 



LANL Request Number 4079R as the quality control sample for the mercury 
digestion. 

I.3 The samples had not been preserved for the requested analyses. The pH of each 
sample was adjusted to below 2 pH units with HN03 upon receipt. 

I.4 The samples were prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0. 

I.S The samples were analyzed and reported based on the Contract Laboratory 
Program Statement ofWork (CLP SOW) ILM03.0. 

I.6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

I. 7 The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

I. 8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in the digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples associated with analyses by ILM03.0 were 
within acceptance criteria. 

I. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met with the following exceptions. 

Analyte 
Aluminum 
Iron 

SampleiD 
980I239-IS 
9801239-IS 

The concentration of each analyte in the native sample was greater than 4 times 
the concentration of matrix spike added during the digestion. When sample 
concentration is that much greater than the spike added, spike recoveries may 
not be accurate. The laboratory control sample indicates that the digestion and 
analysis were in control. 

PARAGON ANALYTICS, INC. 000002 



• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met. 

1.10. Sample dilutions were required as indicated in the run log and raw data. 

PARAGON ANALYTICS, INC. GOOG03 



""-\ 

Lab Name: PARAGON ANALYTICS INC. 

U.S. EPA - CLP 

3 
BLANKS 

Contract: 

Lab Code: NA Case No.: SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mgfkg): UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Alum~num 97.9 B 46.3 B 37.7 B 37.3 B 
Antimony- -- - - - - - -- -3.4 u 3.4 u 3.4 u 3.4 u 
Arsenic - - - 2.5 - -2.5 u 2.5 u u 2.5 u 
Barium - - - - --0.2 B 0.2 B 0.1 u 0.1 u -- - - - -Beryllium 0.2 u 0.3 B 0.4 B 0.4 B - - - -Boron 16.5 B 16.8 B 15.6 B 12.6 B 
Cadmium-- --0.3 - - - - - -- -u 0.3 u 0.3 u 0.3 u 
Calcium- - - - -63.5 B 84.6 B 84.5 B 76.4 B 
Chromium- - -- - -- - -- -3.0 B 2.8 B 0.9 u 0.9 u 
cbalt - - - - -0.8 u 0.8 u 0.8 u 0.8 u - - - -pper __ 0.6 u -0.7 B 0.6 u 0.6 u - - - - -Iron 15.9 u 15.9 u 20.7 B 15.9 u - - -- - - - -- -Lead -1.7 B -1.5 B 1.4 u 1.4 u -- - -- - - -Magnes~um 51.2 B 68.2 B 66.9 B 63.9 B -- - -- - -- - -- -Manganese -0.3 B 0.2 u 0.2 u 0.2 u -- - o.o] O.O!:J_ Mercury_ 0.0.2- u B B o.o~ B 
Molybdenu 2.9 u 2.9 u 2.9 u 2.9 u 
Nickel 0.7 - -u 0.7 u 0.7 u 0.7 u 
PotassiUiii - - - -46.9 u 46.9 u 47.4 B 46.9 u 
Selenium - - - - -- - -- -3.1 u 3.1 u 3.1 u -3.4 B 
Silver - - - - -- -0.9 u 0.9 u 0.9 u 0.9 u -- - - - -Sodium -15.3 B 2.1 u 8.2 B -11.2 B 
Thalliiiiil -- - - - -- -3.8 u 6.5 B 4.0 B 5.8 B 
Uranium - - - - -80.4 u 80.4 u 80.4 u 80.4 u 
vanadium - - -- - - - -- -0.8 u 0.8 u 0.8 u 0.8 u 
Zinc - - - - --0.9 B -0.9 B 0.8 u -0.9 B -- - - - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -

FORM III - IN 

SDG No.: 4069R 

Prepa-
ration 
Blank c M 

!~113.660 B p 
3.400 u p -2.500 u p 

-0.170 B p-
-- p-0.200 u 

7.900 u p-
0.300 B p -131.020 B p -- -2.130 B p 
0.800 u p 

-0.620 B p---29.990 B p -- --2.200 B p 
--118.550 B p-
- p--0.350 B -- AV 0.020 u -2.900 u p 

0.700 u p-
46.900 u p-

-- p-3.100 u 
0.900 u p-

-14.890 B p -- -3.800 u p 
80.400 u p-

-- -0.800 u p 
0.800 u p-

-
- --
- -- -- -- --
- --
- --

000027 



U.S. EPA - CLP 

Lab Name: PARAGON ANALYTICS INC. 

Lab Code: NA Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water): 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

Alum~num 95.8 B 
Antimony- - -- - -3.4 u 
Arsenic - - - -2.5 u 
Barium - - - -0.1 u - - -Beryllium 0.5 B - -Boron 11.5 B 13.5 B 
Cadmi~ - -- - -- -0.4 B 
Calcium- - - -119.8 B 
Chromium - -- - -0.9 u 
~balt~ - - -0.8 u - - -pper __ -0.7 B - -- - -Iron 31.9 B - -- - -Lead -1.8 B - - -
Magnes~um 109.8 B - -- - -Manganese 0.2 u - - -Mercury_ -Molybdenu 2.9 u 4.3 B - - -Nickel 0.7 u 
PotassiUiii - - -46.9 u 
Selenium - -- - -3.1 u 
Silver - - - -0.9 u 
Sodium-- - - --10.3 B 
Thalliwn - -- - -5.4 B 
Uranium - - - -80.4 u 
vanadium - - - -0.8 u 
Zinc - - - -0.8 u - - -

- - -
- - -
- - -
- - -
- - -
- - -- - -

FORM III - IN 

SDG No.: 4069R 

Prepa-
ration 

c Blank c M 

--p - - -p - - -p - - -p - - -p - - p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - NR - - -p - - p - - -p - - -p - - -p - - -p - - -p - - p-
- - -p - - -p - - -
- - --
- - --
- - --
- - --
- - --
- - --
- - --

000028 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: PARAGON ANALYTICS INC. - - Contract: ________ __ 04LA-98-0026 

Lab Code: NA Case No.: SAS No.: SDG No.: 4069R 
Matrix: WATER" 
% Solids~or Sa~m-p~l-e-:--~0.0 

Level (lowfmed): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Limit Spiked Sample sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -
Alum~num 20649.3900 16327.9500 2000.00 216.1 p 
Antimony- 75-125 -- - - -- u -- - -407.2100 3.4000 500.00 81.4 p 
Arsenic - 75-125 - - - --roo.9 -2022.1400 3.8800 B 2000.00 p 
Barium - - - - -- - -75-125 2163.2700 256.7300 2000.00 95.3 p 
BerylliUiii - - - B -- - -75-125 51.7800 1.0500 50.00 101.5 p - - - - -Boron 75-125 1019.1800 35.8800 B 1000.00 98.3 p 
Cadmi~ - 45.2400- - -- -- -75-125 0.3000 u 50.00 90.5 p 
Calcium- - - - -- - NR 
Chromium 75-125 - - -218.9700 39.2200 200.00 89.9 p 
Cobalt 75-125 - - - a -- -480.7200 10.2800 500.00 94.1 p - - - -- -75-125 Copper 260.2000 13.9200 B 250.00 98.5 p 
~on- - - - -- -28097.7900 27856.8900 1000.00 24.1 p 

1\ead -- - - -- - -- -- -75-125 499.3200 16.7000 500.00 96.5 p - - - - -- -Magnesium NR - - -Manganese 75-125 1161.2800 716.3200 500.00 89.0 p - - - - -- -Mercury_ NR - - -Molybdenu 75-125 998.3000 48.5200 1000.00 95.0 p 
Nickel - - - B -- -- -75-125 504.1900 33.1400 500.00 94.2 p 
Potassium - - - -- - NR 
Selenium 75-125 - u -2082.3600 3.1000 2000.00 104.1 p 
Silver - - - - -- - -75-125 47.6600 0.9000 u 50.00 95.3 p 
Sodium-- - - - -- - NR 
ThalliUiil 75-125 - a -1985.3300 5.9300 2000.00 99.0 p 
Uranium - - - - --10000.00 -75-125 10801.5800 80.4000 u 108.0 p 
vanadium - - - - -- - - p-75-125 493.0400 21.4000 B 500.00 94.3 
Zinc - - - - -- - p-75-125 512.1800 54.4000 500.00 91.6 - - - - -- - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - --

Comments: 

FORM V (Part 1) - IN 
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U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

Lab Name: PARAGON ANALYTICS INC. 

Lab Code: NA Case No.: 
Matrix: WATER 
% Solids~or Sa~m-p~l-e-:--~0.0 

EPA SAMPLE NO. 

HG QC 

SAS No.: SDG No.: 
Level (lowjmed): 

4069R 
LOW 

Concentration Units (ugjL or mgjkg dry weight): UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q 

-Alum~num 
Antimony- - - -
Arsenic - - - -
Barium - - - -
BerylliUm - - -

- - -Boron 
Cadmi~ - - -
Calcium- - - -
Chromium- - - -

- - - -Cobalt - - - -
~pper ___ - - -:m 

ad - - -
Magnesium - - -

- - -Manganese - -75-125 B Mercury_ 1.0000 0.0300 1.00 97.0 - - - -- -Molybdenu 
Nickel - - -
PotassiUm - - -
Selenium - - -
Silver - - - -
Sodium-- - - -
Thalliwn - - -
Uranium - - - -
vanadium - - -
Zinc - - - -

- - -
- - -
- - -- - -
- - -
- - -
- - -

Comments: 

FORM V (Part 1) - IN 

000032 
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NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-



Lab Name: PARAGON ANALYTICS INC. 

Lab Code: NA Case No.: 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

04LA-98-0026 

SDG No.: 4069R 

Matrix (soil/water): WATER Level (lowfmed): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mgfkg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

-Alum1.num 16327.9500 16011.7000 2.0 p 
Antimony- -- u -- u -- - -3.4000 3.4000 p 
Arsenic - - p-3.8800 B 2.5000 u 200.0 
Barium - - - - p-200.0 256.7300 253.4700 1.3 
BerylliWii -- - a -- - -1.0500 1.0900 B 3.7 p -- - -Boron 35.8800 B 34.6300 B 3.5 p 
Cadmi~ -- - - p-0.3000 u 0.3000 u 
Calcium- 37607.6200 -37342.9600 0.7 p 
Chromium -- - -- - -- - - -10.0 39.2200 38.9600 0.7 p - -- - - -- - -Cobalt 10.2800 B 10.0200 B 2.6 p -- - -Copper __ 13.9200 B 13.7000 B 1.6 p -- - -Iron 27856.8900 27553.4600 1.1 p -- - -- - -- - -Lead 16.7000 16.5300 1.0 p 
Magnes1.um 5000.0 - - -- - - p-5959.3500 5860.8300 1.7 - - - - -- - - p-Manganese 716.3200 710.9600 0.8 - - - - - -Mercury_ NR - - -Molybdenu 10.0 48.5200 49.9100 2.8 p 
Nickel -- - B B -- - - p-33.1400 33.1700 0.1 
PotassiUiii -- - - p-5000.0 5057.5700 4988.5000 B 1.4 
Selenium - - u -- - -3.1000 3.1000 u p 
Silver - - p-0.9000 u 0.9000 u 
Sodium-- -29491.5900 29290.6200 0.7 p 
Thalliwn -- a -- u """20o.o - - p-5.9300 3.8000 
Uranium - - - -80.4000 u 100.7300 B 200.0 p 
Vanadium - - - p-21.4000 B 21.5100 B 0.5 
Zinc - -- - - p-20.0 54.4000 53.5100 1.6 -- - - - -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 
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i:ab Name: PARAGON ANALYTICS INC. - -
Lab Code: NA Case No.: 

Matrix (soil/water): WATER 

% Solids for Sample: o.o 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

HG QC 

SDG No.: 4069R 

Level (lowfmed): LOW 

% Solids for Duplicate: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

-
Alum~num NR 
Antimony- - - - NR 
Arsenic - - - - NR - - - -Barium NR - - -Beryllium NR - - -Boron NR 
Cadmi~ - - - NR 
Calcium- - - - NR 
Chromium - - - NR - - - -Cobalt NR - - -Copper __ NR - - -Iron NR - - -Lead NR - - -Magnesium NR - - -Manganese NR - - -Mercury_ 0.0300 B 0.0460 B 42.1 AV - - -Molybdenu NR 
Nickel - - - NR 
Potassium - - - NR 
Selenium - - - NR 
Silver - - - - NR 
Sodium-- - - - NR 
Thalli'U'iil - - - NR 
Uranium - - - - NR 
vanadium - - - NR 
Zinc - - - - NR - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 
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CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION QUALIFIERS 

INQRGANICS (I) 

3 Spike recovery > upper limit (125%) and the results > the 
EDL. 

2 

3a Spike recovery < lower limit (75%) and the results are > the 
EDL. 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 res recovery > 120% and results > EDL. 

7a res recovery 50-79% 

7b res recovery < SO% and result < EDL. 

Sa For rev and CCV, recovery is lower than specification 

8b For rev and CCV, recovery is higher than specification 

8c For rev and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

8d For rev and CCV, recovery is extremely low and detection may 
be impaired. 

Be For rev and CCV, recovery is abnormally high - apply to 
results > MDL. 



3 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false 
negatives. 



1 

INORGANICS 
Calibration NA 

Present? X yes no Obtain from lab. O=A 

Initial calibration verification 

Present? X yes no 

Continuing calibration 
verification 

Present? X yes no Obtain form lab. O=A 



2 

~Blanks (Applies to each) u 
"' See 

comment 
Present? X yes no Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 
Analyze at each wavelength 

Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 1 0% or 2 hours 

If blank results > EDL reanalyze 
previous 1 0 samples 

Preparation blank 

One per batch 

~ EDL, or if concentration of 
'b~malyte < 1 OX EDL, repeat all 
samples in batch 

The following analytes were 
detected in the prep. blank: 
AI (113.66 ug/1, 
Ca (131.20 ug/1), 
Cr (2. 130 ug/1), 
Fe (29.99 ug/1), and 
Mg (118.55 ug/1). 

AI was qualified as U in samples 
04LA-98-0027, 04LA-98-0029, 
04LA-98-0031, and 
04LA-98-0033. Cr was qualified 
as U in 04LA-98-0031. Fe was 
qualified as U in 04LA-98-0027 
and 04LA-98-0033. Mg is 
qualified as U in 04LA-98-0031. 

The following analytes were 
~ 3tected in an ICB and/or a CCB: 

AI, Be, 8, Ca, Cd, Cr, Fe, Mg, Hg, 
K, Na, and Tl. No action taken. 
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!"""· ICP Interference check samgle OK 
"" 

Present? X yes no Obtain from lab. Q=A 

Solution contains Ag, Ba, Be, If the ICS recovery is > 120% and the 17 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & results are >EDL, qualify data as J+ 
Zn 

If recovery is 50-79%, qualify data as J- 17a 
Analyze at beginning of each 
run If ICS recovery is < 50% and results are < 17b 

EDL, qualify results as R, PM 
Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Sgike samgle analysis OK 

Present? X yes no Obtain from lab. Q=A 

One per run, per matrix, If spike recovery > 125% and results < 
""~oncentration, SDG EDL, OK 

%recovery: 75-125% (unless If spike recovery < 75% and results are 13a 
cone. > 4X spike cone.) >EDL, qualify results as J- if same 

matrix, P if not. 

If spike recovery > 125% and results are 13 
>EDL, qualify data as J+ if same matrix, 
P if not. 

If spike recovery 30-74% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not. 

If spike recovery results < 30% and I 3d 
results < EDL, qualify as R, PM. 
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~Duglicate ... OK 
Present? X yes no Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD : ~ 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of ± EDL 
Laboratory Control Samgle OK 
(LCS) 

Aqueous LCS per batch/SDG If criterion not met, qualify each analyte 16a 
associated with the LCS in the same 

% recovery : 80-120% (except batch as£ 
Ag & Sb) 16 

for < 80% and J+ for > 120% 
Holding time OK Compare analysis date with date of 

( - sample collection on the Analysis 
""Analyze water samples for Hg Request. 
within 28 days of sample 
collectioA Q:PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

tab Name: PARAGON ANALYTICS INC. 
Lab Code: NA case-No.: 
Matrix (soiljwater): WATER 
Level (lowjmed): LOW 
% Solids: o.o 

04LA-98-0026 
Contract: 

SAS No.: SDG No.: 4069R 
Lab Sample ID: 9801239-1-
Date Received: 01/31/98 

Concentration Units (ugjL or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: BROWN 
Color After: LT. BROWN 

Comments: 

Analyte Concentration c 

-Alum1.num 16300 
Antimony- 3.4 u 
Arsenic - 3.9 B 
Barium 257 
BerylliUiii 1.0 B 
Boron 35.9 B 
Cadmi~ 0.30 u 
Calcium- 37600 
chromium -39.2 -Cobalt 10.3 B 
Copper= 13.9 B 
Iron 27900 -Lead 16.7 -Magnesium 5960 -Manganese 716 -Mercury_ 0.05 B 
Molybdenu 48.5 
Nickel 33.1 B 
Potassium 5060 
Selenium 3.1 ij 
Silver - 0.90 u 
Sodium-- 29500 
Thalli\iiil 5.9 B 
Uranium 80.4 u 
vanadium 21.4 B 
Zinc - 54.4 --

-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

p 
p-
p 
p-
p-
p-
p-
p-
p 
p-
p-
-p 

p-
p 
p-
AV 
p 
p-
p-
p-
p 
p 
p-
p 
p 
p -
-
-
---r----
-
-
Texture: N I A __ 
Artifacts: 

~----------------------------------------------------------------------

FORM I - IN 
000013 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-98-0027 
Contract: tab Name: PARAGON ANALYTICS INC. 

Lab Code: NA Case No.: SAS No.: SDG No.: 4069R 
Matrix (soil/water): WATER 
Level (lowfmed): LOW 
% Solids: o:O 

Lab Sample ID: 9801239-2-
Date Received: 01/31/98 

Concentration Units (ug/L or mgfkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 

Alum~num 76.8 B 
Antimony- 3.4 u 
Arsenic - 2.5 u 
Barium - 64.6 B 
BerylliWii 0.20 u 
Boron 32.3 B 
Cadmi~ 0.30 u 
Calcium- 24600 
Chromium 0.90 u -Cobalt 0.80 u 
Copper- 0.60 u 
Iron 39.5 B 
Lead 1.4 u 
Magnes~um 1330 B 
Manganese 162 
Mercury_ 0.04 B 
Molybdenu 50.5 
Nickel 2.0 B 
PotassiUiii 3340 B 
Selenium 3.1 u 
Silver - 0.90 u 
Sodium- 27700 
Thalliwn 3.8 u 
Uranium - 88.4 B 
vanadium 0.80 u 
Zinc - 0.80 u 

-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p ( 0.1t.f) 
p 
p -p 
p 
p-
p 
p-
p-
p-
p-
p ( tJ j}{) 
p 
p-
p-
AV 
p 
p-
p 
p-
p 
p 
p-
p-
p-
p-
-

-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

000014 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

''"''· Lab Name: PARAGON ANALYTICS INC. Contract: 
04LA-98-0028 

Lab Code: NA case No.: SAS No.: SDG No.: 4069R 
Matrix (soil/water}: 
Level (lowjmed}: 
% Solids: 

WATER 
LOW 

o:O 

Lab Sample ID: 9801239-3-
Date Received: 01/31/98 

Concentration Units (ug/L or mgjkg dry weight}: UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: BROWN 
Color After: BROWNISH 

Comments: 

Analyte Concentration c 

-
Alum~num 536000 
Antimony- 34.0 u 
Arsenic - 103 
Barium - -8770 
BerylliUiii -57.9 
Boron 306 B 
CadmiUiii'""""""" 3.0 u 
Calcium- 1240000 
chromium -2980 -Cobalt 459 B 
Copper= 2550 -Iron 1960000 -Lead 3930 -Magnesium 176000 -Manganese 42300 -Mercury_ 0.74 -Molybdenu 326 
Nickel -1620 
PotassiUiii 129000 -
Selenium 42.2 B 
Silver - 9.0 u 
Sodium- 239000 
ThalliWil 70.6 B -Uranium 2630 
vanadium 770 -
Zinc - -5800 --

-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLOUDY 

FORM I - IN 

Q M 

p 
p-
p-
p-
p-
p-
p -p 
p-
p -p 
p-
p -p -p 
AV 
p 
p 
p-
p -p 
p 
p-
-p 

p-
p--
-
-
-
-
-
-
-
Texture: N I A __ 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~b Name: PARAGON ANALYTICS INC. 
Lab Code: NA - case-No.: 
Matrix (soil/water): WATER 
Level (lowjmed): LOW 
% Solids: o.o 

04LA-98-0029 
Contract: 

SAS No.: SDG No.: 4069R 
Lab Sample ID: 9801239-4-
Date Received: 01/31/98 

Concentration Units (ugjL or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 

-Aluml.num 385 
Antimony- 3.4 u 
Arsenic - 2.5 u 
Barium - 83.0 B 
BerylliWii 0.20 u 
Boron 65.1 B 
Cadmi~ 0.30 u 
Calcium- 32000 
Chromium 0.90 u -Cobalt 0.91 B 
Copper __ 3.2 B 
Iron 358 
Lead 1.4 u 
Magnes1.um 1390 B 
Manganese 466 
Mercury_ 0.05 B 
Molybdenu 126 
Nickel 7.6 B 
PotassiUiii 25100 
Selenium 3.1 u 
Silver - 0.90 u 
Sodium- 156000 
Thalliwn 4.9 B 
Uranium - 121 B 
vanadium 0.80 u 
Zinc - 3.5 B 

-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p -(J) .'1-'"l ) 
p -p -p 
p 
p -p -p 
p -p 
p -p 
p -p -p 
AV 
p 
p 
p -p 
p-
p 
p-
-p -p -p -

-
-
-
-
-
-
-
Texture: N/A __ _ 
Artifacts: 

~-----------------------------------------------------------------------

FORM I - IN 
000016 

/17 rz. M.~?8 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~b Name: PARAGON ANALYTICS INC. Contract: 
04LA-98-0030 

Lab Code: NA Case 
WATER 
LOW 

0.0 

No.: SAS No.: SDG No.: 4069R 
Matrix (soil/water): 
Level (lowjmed): 
% Solids: 

Lab Sample ID: 9801239-5-
Date Received: 01/31/98 

Concentration Units (ugjL or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: BROWN 
Color After: LT BROWN 

Comments: 

Analyte Concentration c 
-Aluml.num 76300 

Antimony- 3.4 ij 
Arsenic - 6.1 B 
Barium 1000 
Beryllium -5.6 -Boron 426 B 
Cadmi~ 0.30 u 
Calcium- 68200 
Chromium -63.1 -Cobalt 36.0 B 
Copper= 243 -Iron 74700 -Lead 88.7 -Magnes1.um 26000 -Manganese 2230 
Mercury_ 0.06 a 
Molybdenu 137 -Nickel 139 -Potassium 10500 
Selenium 6.0 -
Silver - ij 0.90 
Sodium-- 38400 -Thallium 3.8 u 
Uranium - 266 
vanadium -60.4 
Zinc - -398 -

-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

FORM I - IN 

Q M 

p 
p 
p-
p 
p-
p-
p -p -p 
p-
p-
-p 

p 
p-
p-
AV 
p 
p 
p 
p-
p-
p 
p-
p-
-p 

p--
-
-
-
-
-
-
-
Texture: N I A __ 
Artifacts: 

OOOu17 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~ab Name: PARAGON ANALYTICS INC. 
Lab Code: NA 
Matrix (soil/water): 
Level (lowjmed): 
% Solids: 

Case 
WATER 
LOW 

0.0 

No.: 

04LA-98-0031 
Contract: 

SAS No.: SDG No.: 4069R 
Lab Sample ID: 9801239-6-
Date Received: 01/31/98 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 

Aluminum 394 
Antimony- 3.4 u 
Arsenic - 2.5 u 
Barium - 1.2.7 B 
BerylliWii 0.20 u 
Boron 64.0 B 
Cadmi~ 0.30 u 
Calcium- 1.2000 
chromium 4.2 B -Cobalt 0.80 u 
Copper 2.8 B 
Iron 301 
Lead 1..4 u 
Magnes~um 440 B 
Manganese 25.3 -Mercury_ 0.04 B 
Molybdenu 18.4 
Nickel 4.6 B 
PotassiWii 3060 B 
Selenium 8.2 
Silver 0.90 u 
Sodium-- 34700 
Thalliwn 3.8 u 
Uranium - 80.4 u 
vanadium 1.8 B 
Zinc - 2.2 B 

-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p ({) l.Lll 
p -p -p -p -p -p 
p-

p CU ,L'L) 
p -p -p -p 
p It lJ'IY) 
p 
AV 
p 
p -p 
p-
p-
p-
p 
p-
p-
p-
-

-
-
-
-
-
-
-
Texture: N/A ___ 
Artifacts: 

;t!JZM~JB 0QQLJ18 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-98-0032 
L~b Name: PARAGON ANALYTICS INC. Contract: 
Lab Code: NA case No.: SAS No.: SDG No.: 4069R 
Matrix (soil/water): 
Level (lowjmed): 
% Solids: 

WATER 
LOW 

o:O 

Lab Sample ID: 9801239-7 
Date Received: 01/31/98 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: BROWN 
Color After: LT BROWN 

comments: 

Analyte Concentration c 

-Alum~num 62100 
Antimony- u 3.4 
Arsenic - 6.0 B 
Barium 545 
BerylliWii 1.5 B 
Boron 60.8 B 
Cadmi~ 0.30 u 
Calcium- 70300 
Chromium -69.7 -Cobalt 40.9 B 
Copper= 301 -Iron 63800 -Lead 30.0 -Magnesium 24100 -Manganese 1140 
Mercury_ 0.05 B 
Molybdenu 11.5 -Nickel 149 
PotassiUiii -6370 
Selenium 4.0 8 
Silver - 0.90 u 
Sodium-- 30600 
Thalli mil 3.8 u 
Uranium - 97.1 B 
vanadium 51.9 
Zinc - -271 -

-
-
-
-
--
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

FORM I - IN 

Q M 

p -p 
p 
p 
p-
p -p 
p -p -p 
p -p -p -p -p 
AV 
p -p 
p-
-p -p 

p 
p -p 
p -p -
-
-
-
-
-
-
-
Texture: N I A __ 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-98-0033 
Contract: ~ab Name: PARAGON ANALYTICS INC. 

Lab Code: NA Case No.: SAS No.: SDG No.: 4069R 
Matrix (soiljwater): WATER Lab Sample ID: 9801239-8-

Date Received: 01/31/98 Level (lowjmed): LOW 
% Solids: 0.0 

concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 -7440-66-6 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 
-

Aluminum 94.4 B 
Antimony- 3.4 u 
Arsenic - 2.9 B 
Barium 44.0 B 
BerylliUiii 0.20 u 
Boron 63.6 B 
Cadmium- 0.30 u 
Calcium- 27000 
chromium 0.90 u -Cobalt 0.80 u 
Copper= 2.1 B 
Iron 75.3 B 
Lead 1.4 u 
Magnes1.um 4270 B 
Manganese 48.5 
Mercury_ 0.04 B 
Molybdenu 8.5 B 
Nickel 6.8 B 
Potassium 3720 B 
Selenium 3.1 u 
Silver - 0.90 u 
Sodium-- 19900 
Thalliwn 3.8 u -Uranium 80.4 u 
vanadium 4.1 B -Zinc 0.80 u 

-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p (I) ."Y-f_ 
p 
p--p 
p -p 
p -p 
p -p 
p-
p 'llJ 14) 
p 
p-
p 
AV 
p 
p-
p 
p 
p-
p-
p-
p-
p-
p--
-
-
-
-
-
-
-
Texture: N I A __ 
Artifacts: 

OOQu20 
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' · RADIOCHEMISTRY 
Lab Control Samgle {LCS) OK 

See 

Present? X yes no 
comment 

Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

Paragon analyzed a blank spike for < 75% and J+ for > 125% R6 
as the LCS. 

If the LCS sample tracer/ carrier R6d 
recovery is < 10%, qualify the associated 
sample data as P for non-detects. 

Matrix Sgike {MS) OK 

1/SDG Obtain from lab. Q=A 

Present? X yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

r ..:75-125% recovery <75% 
\. 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Method blank OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ~5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 



6 

(Quplicate OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J. 

EQL NA 

Denote those samples where When the MDA < the EQL or no EQL is 
theresuHislessthanthe available: 
reported sample MDA or EQL. 

,- Qualify as U those sample results< the R9a 
\ ~onfirm that the MDA of each MDA. 

reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 

When the MDA is >EQL: 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with respect to the NA 
reported uncertainty 

This is a more conservative test Qualify as U those results < three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 

,..be qualified using this test. uncertainty. 



7 

Tracer/carrier recovery NA 

Present? yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 10 %, qualify R10 
analyses 330 o/o results as R 

Carrier recovery for If tracer recovery is 1 0-30%, Q=J. R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



TOTAL URANIUM ANALYSIS RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/27/98 

Client Name: Los Alamos National Lab. Date Analyzed 02/27/98 

Client Project ID: 4069R 

Lab Sample ID Series: 98-01-239 Sample Matrix Water 

I I 
Lab Total Uranium Reporting [;J Client Sample ID Sample ID (ug/L ) Limit 

04LA-98-0026 01-239-01 2.81 ± 0.38 0.10 
04LA-98-0027 01-239-02 2.08 ± 0.28 0.10 
04LA-98-0028 01-239-03 25.1 ± 3.4 1.00 
04LA-98-0029 01-239-04 2.17 ± 0.30 0.10 
04LA-98-0030 01-239-05 4.13 ± 0.57 0.10 

"" 
04LA-98-0031 01-239-06 1.41 ± 0.19 0.10 
04LA-98-0032 01-239-07 2.03 ± 0.28 0.10 
04LA-98-0033 01-239-08 1. 63 ± 0.22 0.10 
Blank 01-239-B1 BDL 0.10 
Duplicate 01-239-D1 1.61 ± 0.22 0.10 

Reported Uncertainties are the Estimated Total Propagated 
Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 
Detection Limit and Reporting Limit. 

U - 'Not Detected' - result less than Method 
Detection Limit. 

BDL = Below Detection Limit; see method for DL determination. 

Remarks: 

Sample 98-01-239-D1 is a duplicate of 98-01-239-08. 

u 

13/ 
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Friday, January 30, 1998 

Los Alamos 
NATIONAL LABORATORY 

--A ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1/30/98 

REPORT DUE: 3/2/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 4070R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4070R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

LANL ER SMO C~~:;~r:; ~o~~~~d:f: : ~~J c:O~t6~59968 G\~Ol 24-0 
._, 

ANALYSIS ANALYTE{S) . SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE 

'-' 
ID ID MATRIX SAMPLED 

AM241 04LA-98-0026 01 w 1/27/98 bl 
GROSSAB 04LA-98-0026 01 w 1/27/98 
~ 

,ROSSG 04LA-98-0026 01 w 1/27/98 

GSCAN 04LA-98-0026 01 w 1/27/98 

ISOPU 04LA-98-0026 01 w 1/27/98 

I SOU 04LA-98-0026 01 w 1/27/98 

SR90 04LA-98-0026 01 w 1/27/98 

AM241 04LA-98-0027 01 w 1/27/98 O'"L 
GROSSAB 04LA-98-0027 01 w 1/27/98 

GROSSG 04LA-98-0027 01 w 1/27/98 

GSCAN 04LA-98-0027 01 w 1/27/98 

ISOPU 04LA-98-0027 01 w 1/27/98 

I SOU 04LA-98-0027 01 w 1/27/98 

SR90 04LA-98-0027 01 w 1/27/98 
--------------- .. - -- ------·---

AM241 04LA-98-0028 01 w 1/26/98 D~ 
GROSSAB 04LA-98-0028 01 w 1/26/98 

GROSSG 04LA-98-0028 01 w 1/26/98 

GSCAN 04LA-98-0028 01 w 1/26/98 

ISOPU 04LA-98-0028 01 w 1/26/98 

I SOU 04LA-98-0028 01 w 1/26/98 

~R90 04LA-98-0028 01 w 1/26/98 

' A241 04LA-98-0029 01 w 1/26/98 ~ 
GROSSAB 04LA-98-0029 01 w 1/26/98 



Friday, January 30, 1998 REQUEST NUMBER: 4070R 

Page 2 

ANALYSIS ANALYTE(S} SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

GROSSG 04LA-98-0029 01 w 1/26/98 OY ,, 
GSCAN 04LA-98-0029 01 w 1/26/98 

ISOPU 04LA-98-0029 01 w 1/26/98 

I SOU 04LA-98-0029 01 w 1/26/98 

SR90 04LA-98-0029 01 w 1/26/98 

AM241 04LA-98-0030 01 w 1/27/98 
C'S" 

GROSSAB 04LA-98-0030 01 w 1/27/98 

GROSSG 04LA-98-0030 01 w 1/27/98 

GSCAN 04LA-98-0030 01 w 1/27/98 

ISOPU 04LA-98-0030 01 w 1/27/98 

I SOU 04LA-98-0030 01 w 1/27/98 

SR90 04LA-98-0030 01 w 1/27/98 

AM241 04LA-98-0031 01 w 1/27/98 O(p 
GROSSAB 04LA-98-0031 01 w 1/27/98 

GROSSG 04LA-98-0031 01 w 1/27/98 

GSCAN 04LA-98-0031 01 w 1/27/98 

ISOPU 04LA-98-0031 01 w 1/27/98 

I SOU 04LA-98-0031 01 w 1/27/98 

SR90 04LA-98-0031 01 w 1/27/98 
r -----·-- - --- - - -------·-· 
'- ,M241 04LA-98-0032 01 w 1/26/98 0( 

GROSSAB 04LA-98-0032 01 w 1/26/98 

GROSSG 04LA-98-0032 01 w 1/26/98 

GSCAN 04LA-98-0032 01 w 1/26/98 

ISOPU 04LA-98-0032 01 w 1/26/98 

I SOU 04LA-98-0032 01 w 1/26/98 

SR90 04LA-98-0032 01 w 1/26/98 
-~-~------------- . -··---·--·-------- .. ·-

AM241 04LA-98-0033 01 w 1/26/98 0~ 
GROSSAB 04LA-98-0033 01 w 1/26/98 

GROSSG 04LA-98-0033 01 w 1/26/98 

GSCAN 04LA-98-0033 01 w 1/26/98 

ISOPU 04LA-98-0033 01 w 1/26/98 

I SOU 04LA-98-0033 01 w 1/26/98 

SR90 04LA-98-0033 01 w 1/26/98 

Final Page of REQUEST NUMBER 4070R Page2 



CCSIVALIDAIION COYER SHEET 

M Code __ SDG/RN: 4070R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 17 March 98 EDS ENTRY DATE. __ __ 

ANALYTICAL SUITE: o VOLATILES 

1. 
2. 
3. 

4. 

5. 

6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills {no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by: Date: 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Method Blank Results 

Page: 1 of 1 

Reported on: Monday, March 02, 1998 
9:55:52AM Client Name: Los Alamos National Laboratory 

Client Project Name: Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

FieldiD: 

LabiD: AS006718LK1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 04-Feb-98 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: As Received Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 Count Time (min.): 300 

Target Nuclide Result +/- 1 sTPU 

U-234 0.033 +1- 0.018 
-~--

U-235 0.0154 +1- 0.0099 

U-238 0.024 +1- 0.014 

MDC 

0.065 

0.032 

0.053 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units 
Nuclide Measured 

U-232 4.04 3.42 pCi/L 

Comments: Requested MDC = 0.100 

Abbreviations: Quallfl8fWIFiag•: 

Reporting 
Units 
pCi/L 

pCi/L 

pCi/L 

Tracer Yield 

84% 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) U - ResuH is less than the sample specific minimum deteclable activity. 

Lab 
Qualifier 

u 

u 
u 

Control 
Limits 

30-110% 

~">• 

' MDC • Minimum Detectable Concenlnltion (see PAl SOP 709) L T - ResuH is less than Requested MDC, greater than sample specific MDC. 

Y2 - Chemical Yoeld outside defauH limits. 

83 - Analyle concentrlltion greater than MDC but less than Requested MDC. 

B - Analyte concentrlltion greater than MDC. 000008 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:58AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

FieldiD: 

LabiD: AS00671BLK1 

Tracer 
Nuclide 

U-232 

Comments: 

Abbreviations: 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Analyzed: 2Q-Feb-98 

Analytical SOP: PAl SOP 714R3 

Target Nuclide Decision Reporting 
Level Units 

U-234 0.054 pCi/L 
~------------~---- ·-----'--

U-235 0.016 pCi/L 

U-238 0.04 pCi/L 

Chemical Yield Summary 

' __, 
I 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: As Received 

Tracer Known Tracer Units Tracer Yield Control 
Measured Limits 

4.04 3.42 pCi/L 84% 3Q-110% 

Quallfoera/Fiags: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC· Minrmum Detectable Concentration (see PAl SOP 709) 

U ·Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yietd outside defauh limrts. 

000007 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

Field ID: 

LabiD: AS00671LCS1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Target Nuclide LCS MDC 
Results+/· 1sTPU 

U-234 j 4.49 +/- 0.30 0.043 ' 

U-235 0.194 +/- 0.034 0.049 i 

' ' 
U-238 i 4.52 +/- 0.30 0.067 : 

Page: 1 of2 

Reported on: Monday, March 02, 1998 
9:55:54AM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 1 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

4.85 pCi/L i 93% +/- 25% Pass 

N/A pCi/L ' N/A N/A I 
j ' 

4.85 pCi/L I 93% +/-25% Pass I 
j ' 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 4.04 
'---- -- --·-- - -

Comments: Requested MDC = 0.100 

Abbrellll!hons: 

TPU ·Total f'nl!Jagated Uncertainty (see PAl SOP 743) 

IDC - Minimum Detectable ConcentratiOn (see PAl SOP 709) 

Tracer Units Tracer Yield Control 
Measured Limits 

3.54 pCi/L 88% 30-110% 

Qu•liflefS/Fiaga: 

U - ResuH Is leSS than the sample specific minimum detectable activity. 

LT- Result iS less than Requested MDC. greater than sample spec:ific MDC. 

Y2 - Chemical Yoeld outside defauH limits. 

• - Duplicate OER not within control limits. 

000009 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number. 4070R 

FleldiD: 

Lab ID: AS00671-LCS1-D 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

LCS MDC Target Nuclide 
Results+/· 1s TPU 

U-234 4.85 +/- 0.33 0.054 

U-235 0.185 +/- 0.034 0.039 

U-238 4.75 +/- 0.32 0.057 

Page: 3of6 

Reported on: Monday, March 02, 1998 
4:33:45 PM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

4.85 pCi/L 100% +/- 25% Pass 
~-~ 

N/A pCi/L I N/A N/A 

4.85 pCi/L ' 98% +/- 25% Pass 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 

Comments: Requested MDC = 0.100 

Abbre\llllllOnS: 

TPU • Tobll Propagatecl Uncertainty (see PAl SOP 743) 

MDC· Minimum Detectable Concentration (see PAl SOP 709) 

4.04 

Tracer Units Tracer Yield Control 
Measured Limits 

3.37 pCVL 83% 30-110% 

Qualifiers/Flags: 

U • Resuh iS less than tha sample specific minimum detectable activity. 

L T • Result is less than Requested MDC. greater than sample specific MDC. 

Y2 • Chemical Yield outside default limits. 

• • Duplicate OER not within control limits. 

nooo1o 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Page: 1 of 1 

Reported on: Monday, March 02, 1998 
9:55:56AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

! 

I 

\ 

I Field ID:I 04LA-98-0026 

[L8bJD:i 9801240-1 

I DUPID:j9801240-10 

~~ Prep Date I Analysis Date-: -PrepBatch- , FinatAiiqu~ 
I I i ! 
: 2/4/98 [ 2/19/98 : AS00671 i 1 

! II I I I 2/4/98 2120/98 AS00671 . 

Sample Duplicate Units 
Analyte 

Result+/· 1sTPU Result+/· 1sTPU 

U-234 1.35 +/- 0.11 1.15 +/- 0.10 pCi/L 

U-235 0.055 +/- 0.019 0.059 +/- 0.020 pCi/L 

U-238 0.949 +/- 0.090 0.863 +/- 0.084 pCi/L 
--~ 

Chemical Yield Summary 

Sample Matrix: WATER 
Date Collected: 27 -Jan-98 
Analytical SOP: PAl SOP 714R3 

DER 

0.63 

0.06 

0.35 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Control Lab 
Limit Qualifiers 

< 1.42 

< 1.42 LT 
I 

< 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

OER - Duplicate Error Ratio 

4.04 

Measured 

3.61 pCi/L 89% 

Qualifiers/Flags: 

U - Result is less than lha sample specific minimum detectable activity. 

L T - Resuh is less than Requested MDC. greater than sample specific MDC. 

Y2 - Chemical Yield outside defauh limitS. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 

000011 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Page: 6of6 

Reported on: Monday, March 02, 1998 
4:33:49 PM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

jFieldiD:\ Prep Date 

I Lab ID:!AS00671LCS1 2/4/98 

2/4/98 I DUP ID:\AS00671-LCS1-D 

Analyte 
Sample 

Result+/· 1sTPU 
I U-234 
' 

4.49 +/- 0.30 

t 
U-235 0.194 +/- 0.034 

! U-238 4.52 +/- 0.30 L ______ ---------·. 

1 Analysis Date 1 

I I 

I
. 2/20/98 :1· 

2/20/98 

Prep Batch 

AS00671 

AS00671 

Duplicate 
Result+/· 1sTPU 

4.85 +/- 0.33 

0.185 +/- 0.034 

4.75 +/- 0.32 

Units 

pCi/L 

pCi/L 

pCi/L 

Chemical Yield Summary 

I 

Sample Matrix: WATER 
Date Collected: 04-Feb-98 
Analytical SOP: PAl SOP 714R3 

DER 

0.41 

0.09 

0.26 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Control Lab 
Limit Qualifiers 

< 1.42 Pass 

< 1.42 

< 1.42 Pass 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbreviations: 

,_ ... TPU ·Total Propagated Uncertainty(- PAl SOP 743) 

DER • DupliCate Error Ratio 

Measured 

3.37 pCi/L 83% 

Qualif...-.lft.ga: 

U • Result is less than the sample specific minomum detectable activity. 

L T - Result iS less than Requested MDC, greater than sample specific MDC. 

Y2 - ChemiCal Yield outside default limits. 

• • Duplicate DER not Within control limits. 

Limits 

30-110% 

000012 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:05AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID: 

LabiD: AS00671BLK1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 

Date Analyzed: 28-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units Qualifier 

I Am-241 0.023 +/- 0.018 0.075 pCi/L u 
' ' 

______________ .,... ____ _ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

3.51 pCi/L 71% 

Qu•llfltnlf'-tls: 

U - ResuH is less than the sample specific minimum detectable activity. 

L T - ResuH is less than Requested MDC, greater than sample specific MDC. 

Y2 - Chemical Yield outside defauH limitS. 

B3 - Analyte concentration greater than MDC but less than Requested MDC. 

B - Analyte concentration greater than MDC. 

Limits 

30-110% 

000007 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

FleldiD: 

LabiD: AS00671BLK1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Page: 1 of 1 

Reported on: Monday, March 02, 1998 
9:55:10 AM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 1 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Analyzed: 28-Feb-98 

Analytical SOP: PAl SOP 714R3 Report Basis: As Received 

Target Nuclide Decision Reporting 
Level Units 

Am-241 0.065 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

Am-243 4.91 

Comments: 

AbbreviatiOns: 

TPU ·Total Propagated Uncertainty (sae PAl SOP 743) 

MDC - Minimum Detectable Concentratoon (sae PAl SOP 709) 

Measured 

3.51 pCi/L 71% 

Qualifiers/Flags: 

U -Result is less than the sample specific minimum detectable activity. 

Y2- Chemrcal Yield outside default limits. 

-

Control 
Limits 

30-110% 

OOOOOG 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

FleldiD: 

Lab ID: AS00671LCS1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

LCS MDC Target Nuclide 
Results +/· 1 s TPU 

Am-241 6.90 +/- 0.44 0.058 

Page: 2 of 2 

Reported on: Thursday. March 05. 1998 
9:33:14 AM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 1 

Date Analyzed: 28-Feb-98 

Analytical SOP: PAl SOP 714R3 

Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

7.16 pCi/L 96% +/- 25% Pass 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbre11111toons: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

IDC • Minomum Detectable Concentratoon (see PAl SOP 709) 

Tracer Units Tracer Yield Control 
Measured Limits 

4.2 pCi/L 86% 30-110% 

Qualifiers/Flags: 

U • Result is less than the sample specific minimum detectable adivity. 

L T • Result is less than Requested MOC. greater than sample specific MDC. 

Y2 • Chemocal Yield outside defau« limits. 

• • Duplicate DER not within control limits. 000008 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

FleldiD: 

Lab ID: AS00671-LCS1-D 

Target Nuclide 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

LCS MDC 
Results +/· 1 s TPU 

Am-241 7.94 +/- 0.50 0.051 

Page: 1 of6 

Reported on: Monday, March 02, 1998 
4:33:44 PM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 

Date Analyzed: 28-Feb-98 

Analytical SOP: PAl SOP 714R3 

Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

7.16 pC1/L 111% +/- 25% Pass 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbre111anons: 

TPU- Total Propagated Uncerta1nty (sea PAl SOP 743) 

>4DC -Minimum Detectable Concentration (sea PAl SOP 709) 

Tracer Units Tracer Yield Control 
Measured Limits 

3.92 pCi/L 80% 30-110% 

Qualifoers/Fiags: 

U • Result is less !han lha sampla specific minimum delectable activity. 

L T • Result is lass !han Requested MDC, greater !han sample specific MDC. 

Y2 • Chemical Yield outside default limitS. 

• • Duplicate DER not within control limits. 

OOOOOQ 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page: 2of2 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Thursday, March 05, 1998 
9:33:16 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Sample Matrix: WATER 

jFteldiD:j ·-Prep Date-I.Analysis Date; Prep 88tc.,----:Final Altquotl 

I i ! I 
Date Collected: 04-Feb-98 
Analytical SOP: PAl SOP 714R3 

I Lab ID:jAS00671LCS1 

I DUP ID:!AS00671-LCS1-D 

2/4/98 !, 2/28/98 AS00671 1 I 
2/4/98 2/28/98 AS00671 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Analyte 
Sample Duplicate Units DER Control Lab 

Result+/· 1sTPU Result+/· 1sTPU Limit Qualifiers 

Am-241 6.90 +/- 0.44 7.94 +/- 0.50 pCi/L 0.79 < 1.42 Pass 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Am-243 

Comments: Requested MDC= 0.100 

Abbrelll8b0ns: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

OER • Duplicate Error RabO 

4.91 

Tracer Units Tracer Yield 
Measured 

3.92 pCi/L 80% 

Qualifiers/Flags: 

U - ResuH is less than the sample specific minimum detectable activity. 

l T - ResuH is less than Requested MDC, greater than sample specific MDC. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Control 
Limits 

30-110% 

00001: 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:08AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Sample Matrix: WATER 
---- ·-- --------- -~----··-·- --

1
1 

Final Aliquot j Date Collected: 27-Jan-98 
Analytical SOP: PAl SOP 714R3 

I Field ID:I 04LA-98-0026 

I Lab ID:I98o1240-1 

jDUP ID:I9801240-1D 

Prep Date 

2/4/98 

2/4/98 

Sample 
Analyte 

Result +/· 1 s TPU 

Am-241 J 0.029 +/- 0.015 

1 Analysis Date 1 Prep Batch 
I I 

1 2/26/98 : AS00671 

i 2/28/98 AS00671 
: 

Duplicate Units 
Result+/· 1s TPU 

0.023 +/- 0.024 pCi/L 

Chemical Yield Summary 

I 

I 

DER 

0.11 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Control Lab 
Limit Qualifiers 

< 1.42 u 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

DER • DupliCate Error Ratio 

4.91 

Measured 

3.37 pCi/L 69% 
_-L_ __ _ 

Qu•llflers/Ftags: 

U • Resutt is less than the sample specific minimum detectable adivity. 

l T - Resutt is leSs than Requested MDC. greater than sample specific MDC. 

Y2 - Chemical Yield outside default limitS. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 4070R 

Date File Saved: 03/02/98 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-98-0026 
04LA-98-0027 
04LA-98-0028 
04LA-98-0029 
04LA-98-0030 
04LA-98-0031 
04LA-98-0032 
04LA-98-0033 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
9801240-1 
9801240-2 
9801240-3 
9801240-4 
9801240-5 
9801240-6 
9801240-7 
9801240-8 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOPU 

The samples under Request Number 4070R (Work Order 9801240) were received on 
01/31/98 and scheduled for isotopic plutonium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic plutonium according to 
Paragon Analytics, Inc. procedure PAl SOP714R3. The analyses were completed on 
03/02/98. The analysis results for these samples are reported in units of pCi/liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. Rather, as recommended by ANSI N42.2, 

PARAGON ANALYTICS, INC. 



the actual values for each measurement have been reported, and Decision Level values 
for each analyte are reported with the process blank. Each result should be compared to 
the appropriate decision level for determination of the validity of that measurement. 

The filter paper for sample 04LA-98-0033 (PAllO 9801240-8) was mounted upside down 
on the planchette. The initial count results verify that the paper was incorrectly mounted. 
The filter paper was then remounted correctly. In the process of remounting the filter paper 
was tom and lowered chemical recovery was expected. The recount of the corrected 
sample confirms the loss of recovered activity. The requested chemical yield limit is 30% 
and the sample recovery for the recount is 20%. Because the recount results fail to meet 
acceptable yield criteria the original planchette was stripped of the filter paper which was 
then placed on a new planchette. Both planchettes were counted. The chemical recovery 
of the original planchette containing the tape is within acceptable limits. The tracer activity 
adhered to the tape of the original planchette and chemical recovery is 38%. Sample 
results will be reported. 

No further problems were observed in the preparation and analyses of the samples listed 
above. All remaining method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the hard 
copy report. 

d \ >-- ~ ........ ~~ ~ 
Lisa Duckworth 
Radiochemistry Instrumentation 

Section 3 Certification Statement 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple Date 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PA1714R4 

LCS Results 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

Field tO: 

Lab 10: AS00671LCS1 

Target Nuclide 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

LCS MDC 
Results+/· 1sTPU 

Pu-238 i -0.001 +/- 0.018 0.090 

Page: 1 of 2 

Reported on: Monday, March 02. 1998 

9:55:30 AM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 Final Aliquot: 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

N/A pCi/L N/A N/A u 
; 

~----------~ -~ 

Pu-239 5.36 +/- 0.35 0.050 4.85 pCi/L 110% +/- 25% Pass ___________ ____._ ______ ·----·--

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 3.42 pCi/L 78% 30-110% 
--~-----------------~-~----------

Comments: Requested MDC= 0.100 

AbbreVIations: 

TPU- Total Pfcpagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

Qwollf..,..IFI-vs: 

U - Result is less than the sample specific minimum detectable activity. 

L T - Result is less than Requested MDC. greater than sample specific MDC. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

LCS Results 

Page: 2 of6 

Reported on: Monday, March 02, 1998 
4:33:45 PM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

FleldiD: Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 04-Feb-98 Final Aliquot: 
Aliquot Units: L 

Lab ID: AS00671-LCS1-D 
Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results+/· 1sTPU Added Units Recovery Limits Qualifier 

Pu-238 i 0.021 +/- 0.012 0.042 
• 

N/A pCi/L N/A N/A u 
Pu-239 4.76 +/- 0.31 0.028 I 4.85 : pCUL 98% +/- 25% Pass 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC= 0.100 

AbbreVIations• 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Tracer Units Tracer Yield Control 
Measured Limits 

3.78 pCi/L 86% 30-110% 

Quallfiera/Fiaga: 

U • Result is less than the sample specific minimum detectable activity. 

L T • Result is less than Requested MDC, greater than sample specific MDC. 

Y2 • Chemical Yield outside default limits. 

• • Duplicate DER not within control limits. 

nooo1o 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 

9:55:28AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

FieldiD: 

LabiD: AS00671BLK1 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 04-Feb-98 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units Qualifier 

Pu-238 
----

Pu-239 

0.001 +/- 0.010 

0.0111 +/- 0.0090 

0.054 

0.036 

Chemical Yield Summary 

pCi/L 

pCi/L 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide Measured 

Pu-242 4.39 3.45 pCi/L 79% 
'----·----- ------·-------------------

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU ·Total Propagated Uncerta1nty (see PAl SOP 743) 

IADC ·Minimum Detectable Concentration (see PAl SOP 709) 

Qualifoers/Fiags: 

U - Result iS less than the sample specific minimum detectable activity. 

L T - Result is less than Requested MDC. greater than sample specific MDC. 

Y2 - Chem1ca1 Yield outside default limits. 

B3 • Analyte concentration greater than MDC but less than Requested MDC. 

B - Analyte concentration greater than MDC. 

u 
u 

Control 
Limits 

30-110% 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Decision Level Report 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:33AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

FleldiD: 

LabiD: AS00671BLK1 

Tracer 
Nuclide 

Pu-242 

Comments: 

Abbreviations: 

PAl Work Order: 9801240 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Target Nuclide 

Pu-238 

Pu-239 

Date Collected: 04-Feb-98 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Decision 
Level 

0.044 

0.023 

Reporting 
Units 
pCi/L 

pCi/L 

Chemical Yield Summary 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: As Received 

Tracer Known Tracer Units Tracer Yield Control 
Measured Limits 

4.39 3.45 pCi/L 79% 30-110% 

QuallflersiFiags: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yoeld outside default limits. 
MDC - Minimum Detectable Concentration (see PAl SOP 709) 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Client Project Number: 4070R 

jFieldiD:I 

~i01AS00671LCS1 

I DUP ID:jAS00671-LCS1-D 

Sample Duplicate 

Page: 5 of6 

Reported on: Monday, March 02, 1998 
4:33:49 PM 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Units 

Sample Matrix: WATER 
Date Collected: 04-Feb-98 
Analytical SOP: PAl SOP 714R3 

DER 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Control Lab 
Analyte 

Result+/· 1sTPU Result+/· 1s TPU Limit Qualifiers 

Pu-238 -0.001 +/- 0.018 0.021 +/- 0.012 pCi/L 0.5 

Pu-239 5.36 +1- 0.35 4.76 +1- 0.31 pCi/L 0.63 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 
Pu-242 

Comments: Requested MDC= 0.100 

Abbreviations: 

r···~- Total Propagated Uncertainty (see PAl SOP 743) 

OER - Duplicate Error Ratio 

4.39 

Tracer Units Tracer Yield 
Measured 

3.78 pCi/L 86% 

Qu•llf18f11/Fiags: 

U - Result is less than the sample specific minimum detectable activity. 

L T - Resun iS less than Requested MDC, greater than sample specific MDC. 

Y2 - Chem1cal Yield outside dafauH limits. 

• - Duplicate DER not wrthin control limits. 

< 1.42 u 
< 1.42 Pass 

Control 
Limits 

30-110% 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page: 1 of 1 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 
9:55:31 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

I Field ID:i 04LA-98-0026 

I Lab ID:! 9801240-1 

I DUP ID:j9801240-1D 

Prep Date 

2/4/98 

2/4/98 

Analyte 
Sample 

Result+/· 1sTPU 

Pu-238 0.0156 +/- 0.0097 

Pu-239 -0.0074 +/- 0.0065 

PAl Work Order: 9801240 

.. ------ -~---·----------

1 Analysis Date l Prep Batch , Final Aliquot l 
I 

2/20/98 AS00671 I 
2/22198 AS00671 I 

I 

Duplicate Units 
Result+/· 1sTPU 

0.016 +/- 0.012 pCi/L 

0.021 +/- 0.011 i pCi/L 

Chemical Yield Summary 

Sample Matrix: WATER 
Date Collected: 27-Jan-98 
Analytical SOP: PAl SOP 714R3 

DER 

0.01 

1.06 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: As Received 

Control Lab 
Limit Qualifiers 

< 1.42 u 
< 1.42 u 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 

Comments: Requested MDC= 0.100 

AbbreVIations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

DER - Duplicate Error Rabo 

4.39 

Measured 
3.11 pCi/L 71% 

Quallf,.rsiFiagl: 

U - ResuH is less than the sample specific minimum detectable activity, 

l T - ResuH is less than Requested MDC. greater then sample specific MDC, 

Y2 - Cllemical Yield outside default limits, 

• - Duplicate DER not within control limits, 

Limits 

30-110% 

000011 
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Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 02/11/98 

Client Name: Shared QC Date Analyzed : 02/13/98 

Client Project ID : 4070r Sample Matrix : Water 

Lab Workorder Number : 98-01-240 Count Duration: 30 Min. 

I Lab I 
Sr-90 sr-90 

I 
Sr-90 ~ Sample ID Known Value Rep•t Value Recovery Flag 

I 98-01-240-S1 II 16.3 ± 4.08 II 14.2 ± 2.95 II 87.1% II Pass 
I 
I 

·, Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u). 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 25% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 
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Sr-90 XATRXX SPXKE RESULTS 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/27/98 

Client Name: Los Alamos Natl. Lab SMO Date Analyzed 02/13/98 

Client Project ID : 4070R Sample Matrix : Water 

Lab Workorder Number : 98-01-240 Count Duration: 30 Min. 

!Lab I 
Sr-90 Sr-90 

I 
Sr-90 ! I Sample ID Known Value Rep't Value Recovery Flag 

I 98-01-240-M2 II 16.4 ± 4.09 I 15.0 ± 3.15 91.8% II Pass I 
rteported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

Control Limits = Known ± 25% for sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 98-01-240-M2 is a matrix spike of sample 98-01-240-02. 
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Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 4070R 

Date File Saved: 3/06/98 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-98-0026 
04LA-98-0027 
04LA-98-0028 
04LA-98-0029 
04LA-98-0030 
04LA-98-0031 
04LA-98-0032 
04LA-98-0033 

"' Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: GROSS AB 

P AI Sample IDs 
9801240-1 
9801240-2 
9801240-3 
9801240-4 
9801240-5 
9801240-6 
9801240-7 
9801240-8 

Samples under Request Number 4070R (PAl Work Order 98-01-240) were received on 1131/98 and 
scheduled for gross alpha/beta analysis, which was completed on 2/24/98. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using PAl SOP702Rll, and analyzed using PAl SOP724R5. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 90SrN. 

Due to the depletion of samples 04LA-98-0026, -0027,-0029,-0031,-0033 (PAl ID 98-01-240-01, 
-02, -04, -06 and -08), the aliquots used for the preparation and analysis were taken from the gamma 
fractions which were filtered. 

PARAGON ANALYTICS, INC. 
noooo~ 



Following an extended count the requested MDA's for gross alpha/beta for samples 04LA-98-0028, 
04LA-98-0030, and 04LA-98-0032 were were not achieved due to the presence of elevated levels of 
dissolved I suspended solids native to the sample. The requested method limits the amount of 
sample solids residue taken for analysis to 5 mg/cm2

• The sample aliquot sizes was optimized for all 
samples. If desired, alternative methodologies for gross alpha are available which can generally 
address solids interference in water samples. 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

cld~h Chris McNem~ Date 
Radiochemistry Instrument Technician 

'~Q_ l. hj.d( F I R . 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Donald Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, INC. 



ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 02/17/98 

Client Name: Shared QC Date Analyzed 02/24/98 

Client Project ID: Blank Sample Matrix : Water 

Lab sample ID Series: 98-01-204 Count Duration: 600 Min. 

Analyzed By : CJM 

I I I 
Gross Alpha Gross Beta 

Client Sample ID Lab Sample ID (pCi/ liter) (pCi/liter) 

Blank 01-204-B1 

I 
-0.03 ± 0.73 I -0.11 ± 0.97 

Decision Level 01-204-B1 0.62 0.80 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Blank shared for work order 98-01-204, 98-01-240, 98-02-018, 
98-02-026, 98-02-043, 98-02-056, and 98-02-071. 
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GROSS ALPHA/BETA BLANK SPXKE RESULTS 

Method 900.0/9310 {Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 02/17/98 

Client Name: Shared QC Date Analyzed 02/23/98 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number 98-01-204 Units pCi/1 

Alpha Recovery Data 

I I 
Alpha Alpha Percent 

I Lab Sample ID Spike Added Reported Recovery fla_g 

I 98-01-204-S1 
II 

209.5 II 160.8 II 76.7 
II 

Pass 

Beta Recovery Data 

I I 
Beta Beta Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

I 98-01-204-S1 II 271.0 II 257.4 II 95.0 II Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory.Intercomparison Control Limits. 

Acceptance Range ·for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike shared for work orders 98-01-204, 98-01-240, 
98-02-018, 98-02-026, 98-02-043, 98-02-056, and 98-02-071. 

I 
I 

I 
I 
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Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 4070R 

Date File Saved: 03/06/98 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-98-0026 
04LA-98-0027 
04LA-98-0028 
04LA-98-0029 
04LA-98-0030 
04LA-98-0031 
04LA-98-0032 
04LA-98-0033 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

PAl Sample IDs 
98-01-240-01 
98-01-240-02 
98-01-240-03 
98-01-240-04 
98-01-240-05 
98-01-240-06 
98-01-240-07 
98-01-240-08 

The samples under Request Number4070R (Work Order 9801240) were received on 01131198 and 
scheduled for gamma spec. analyses, which were completed on 02/10/98. 

The analysis results for these samples are reported in units ofpCi/Liter. Samples 04LA-98-0026 
(98-01-240-01), 04LA-98-0028 (98-01-240-03), 04LA-98-0030 (98-01-240-05), and 04LA-98-0032 
(98-01-240-07) were filtered prior to analysis. The remainder of the samples under this work order were 
not filtered prior to analysis. 

This work order was prepared using PAI SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

ooooo: 
PARAGON ANAlYTICS, INC. 



Cadmium-! 09 and 237Np are often misidentified when using the ""Juired library. The observed I~ I 
photopeak at 87 keV is attributed to the K13 xray ofPb. Likewise, 11Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Activity concentration results above 
the 2cr total propagated uncertainty (TPU) for radionuclides identified as present by the analysis 
software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

~lctOdwill 
Radiochemistry Instrumentation 

(;J C\ 
~~&~-

Radiochemistry Final Review 

Section 4 Certification Statement 

3 ··(,-j~ 
Date 

Dae 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, INC. :'~00002 



GAMMA SPECTROMETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/01/96 10:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed 02/09/98 14:53 

Lab Sample ID: 98-01-240-S1 Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 

!Nuclide I 
Reported 

I 
Known 

I 
Percent [;J Activity Value Recovery 

Am-241 111000 103000 108 Pass 
Cd-109 1470000 1400000 106 Pass 
Co-57 30400 30700 99.0 Pass 
Ce-139 47800 46900 102 Pass 
Sn-113 78600 78200 100 Pass 
Cs-137 40800 39100 105 Pass 
Y-88 144000 139000 104 Pass 
Co-60 65600 64400 102 Pass 

PAI sets control limits for gamma spectroscopy as follows 
Control Limits = Known ± 15% 

Data stored in file \gdr\prt\W01240S1.98P 

30 Min. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 02/05/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/10/98 17:33 

Lab Sample ID: 98-01-240-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide II Dec. Level (pCi/L) II Nuclide II Dec. Level (pCi/L) I 
Am-241 18.4 Np-237 8.27 
ca-~u9 58.6 Th-234 103 
CO-!:>'/ 1.36 Ce-144 5.90 

l.:.J:.~ 
r-=::-··------ "'_,__~----~ ',.w•-~•• -~· ·~ ----~----Ce-139 U-235 3.79 

Th-227 " Ra-226 60.9 7.99 
Pb-212 4.84 Ra-224-- r--··-·- 25.7 . ·-

--
,:,t;:-1::> J..~7 Hg-203 2.39 

,._J:'a-~.:u .. 44.b Pa-233 2.50 
.,.J:(.a -:-. ~..:: ,j_ > .. ·'~~VI>'-:".'~- .. .···~~.-. ..::/. 0 ...... . lfU-152 3.81 
J:S~-~J.J. -~(.)_.~ ~ Pb-214 7.57 
Sn-113 1. 71 Rn-219 33.6 
Pb-211 3b.7 Ann-Raci--

,____ ______ .. __________ 
5.57 

sr-85 2--:-.r-4--------- --· ·· -s-a:~14o -- . .-.. ~~~---·12'. 1- -------~-~---

Tl-208 4.07 Cs-134 -2.37 
BJ.-214 9.13 ' Ru-106 22.2 
Cs-137 1. 57 Mn-54 1.85 
Y-88 2.19 -- r---xe:-228 15.5 
Pa-234m 634 Zn-65 3.89 
CO-bU 3.34 Na-22 2.84 
K-40 49.2 La-140 21.7 

·-------~-~---~ ••w 

l:U-212 62.9 ., 
\ -

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

OOOOOG 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/27/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/10/98 17:39 

Lab Sample ID: 98-01-240-D1 Sample Matrix: Water 

Client Sample ID: Dup of 02 Count Duration: 800 Min. 

I Nuclide 
II 

Activity (pCi/L) 
II 

Nuclide II Activity (pCi/L) I 
u Pa-233 3.43 ± 3.48 Ann-Rad 5.12 ± 6.72 

Sr-85 3.95 ± 3.74 * Am-241 -1.49 ± 10.4 
Np-237 0.694 ± 11.9 Cd-109 6.76 ± 39.8 
Th-234 -273 ± 111 Co-57 0.299 ± 1.17 
Ce-144 -1.20 ± 9.00 Ce-139 -1.28 ± 1.24 
U-235 -2.49 ± 4.45 Ra-226 -15.7 ± 73.5 
Th-227 2.32 ± 9.27 Pb-212 0.075 ± 6.06 
Ra-224 -52.6 ± 30.3 Se-75 -0.837 ± 2.25 
Hg-203 -0.012 ± 2.02 Pa-231 -21.5 ± 57.8 
Ra-223 -48.6 ± 34.3 Eu-152 0.99 ± 5.17 
Bi-211 2.33 ± 11.9 Pb-214 -5.85 ± 8.26 
Sn-113 0.521 ± 2.22 Rn-219 7.57 ± 21.8 
Pb-211 23.4 ± 47.6 Ba-140 4.34 ± 14.6 
Tl-208 -1.69 ± 4.70 Cs-134 -0.478 ± 2.08 
Bi-214 -7.64 ± 11.3 Ru-106 3.14 ± 19.0 
Cs-137 1. 06 ± 2.02 Mn-54 -0.552 ± 2.19 
Y-88 2.76 ± 2.59 Ac-228 -2.39 ± 16.4 
Pa-234m 39.1 ± 367 Zn-65 2.21 ± 4.95 
Co-60 -0.072 ± 2.32 Na-22 0.980 ± 2.35 
K-40 -52.0 ± 62.0 La-140 -1510 ± 1160 
Bi-212 -30.4 ± 90.3 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 

~~b-214. Ra-226 is susceptible to interference from U-235. 

' An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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Para~:on Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 4070R 

Date File Saved: 03/04/98 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-98-0026 
04LA-98-0027 
04LA-98-0028 
04LA-98-0029 
04LA-98-0030 
04LA-98-0031 
04LA-98-0032 
04LA-98-0033 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Gross Gamma 

P AI Sample IDs 
98-01-240-01 
98-01-240-02 
98-01-240-03 
98-01-240-04 
98-01-240-05 
98-01-240-06 
98-01-240-07 
98-01-240-08 

The samples under Request Number 4070R (Work Order 9801240) were received on 01131198 and 
scheduled for gamma spec. analyses, which were completed on 02/12/98. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were not filtered 
prior to analysis. 

This work order was prepared using P AI SOP739R2 and analyzed using P AI SOP713R4. 

The HPGe gamma photon detectors were calibrated using a standard ofCesium-137 in water. Counting 
efficiencies were calculated as the ratio of the net integrated count rate in a region of interest between 50 
and 2000 ke V to the known photon emission rate of the standard. Samples were analyzed in the same 
geometry and counts integrated in the same manner. 

PARAGON ANALYTICS, INC. 00000~ 



Reported sample activities are NET activities; that is, they have not been truncated or censored ~~I 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each ana]yte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Gross gamma activity was detected in the blank at a concentration in excess of the minimum detectable 
concentration (MDC). However, the blank activity is well below that reported for the client samples and 
is also below the required quantification limit of 1 00 pCi/Liter. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Section 4 Certification Statement 

f 
Date 

Daie · · 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, INC. 
oo~Joo~ 



Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: 

Lab Sample Series: 98-01-240 Units 

Sample Reported Known Percent 
ID Activity Value Recovery 

98-Rl-240-S2 8539 8638 98.9% 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

Prepared by 1{1 3/4/98 

3/3/98 

Water 

pCi/L 

[;J 
I 

PASS I 
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Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 2/10/98 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 98-01-240 Units: pCi!L 

Client Sample ID Lab S ctivity MDC 

Blank 98-01-240-Bl 63 19 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details ofthe TPU determination. 

Prepared by \ ~~ 3/3/98 OOOOOG 



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION QUALIFIERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 
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RADIOCHEMISTRY 
Lab Control Samgle {LCS) OK 

See 
comment 

Present? X yes no Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

The y spec. LCS contains Am-241, for < 75% and J+ for > 125% R6 

Cd-1 09, Co-57, Ce-139, Sn-113, 
Cs-137, Y-88, and Co-60. The If the LCS sample tracer/ carrier R6d 

/so-U LCS contained U-234 and recovery is < 1 0%, qualify the associated 
U-238. sample data as f_for non-detects. 

Paragon uses a blank spike as a 
LCS for the gross a/~ analysis. 

Matrix Sgike {MS) OK 
~·~"":"" See 

'1/SDG 
comment 

Obtain from lab. Q=A 

Present? X yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
A matrix spike is required for Sr-90 
only. 

,,, 
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~ Method blank u ' 

See 

Present? yes no 
comment 

Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes :S;5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
Five times the decision level result the blank and sample being tested 
from the blank was used to qualify should be taken into account. 
y spec. results. 
Duplicate OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 

"'qualify samples on the basis of between results. 
,,".,;heir connection by SDG and 

not by analytical batch). If both results are < EQL no test should 
be done. 

AS 
If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with 4. 

1111 Mf>.A.dv 98 
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EQL u 
See 
comment 

Denote those samples where When the MDA < the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results < the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
The decision level result from the 
blank was used in place of the When the MDA is >EQL: 
MDA for they spec., Sr-90, and 
gross a/J3. Qualify as U those sample and blank R10a 

results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resgect to the NA 
reported uncertainty 

t"'"""'This is a more conservative test Qualify as U those results< three times R11 
"''i' the reported 1-sigma uncertainty. of detection than simply 

considering the MDA or EQL Equivalently qualify as U those results < 
since sample results> than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be _qualified using this test. uncertainty. 
Tracer/carrier recovery OK 

Present? X yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 10 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, Q=J R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 1 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:46AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Field ID:i' 04LA-98-0026 Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Collected: 27-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Target Nuclide Result +/· 1 s TPU MDC Reporting 
Units 

U-234 1.35 +/- 0.11 0.044 pCi/L 
·-----------------------·-·-

U-235 0.055 +/- 0.019 0.050 pCi/L 
>-·--------

U-238 0.949 +/- 0.090 0.068 pCi/L 
·----

Chemical Yield Summary 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Lab 
Qualifier 

LT {V,R<Jb) 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncena1nty (see PAl SOP 743) 

MDC - Minimum Detectable Concentnltion (see PAl SOP 709) 

Measured 

3.49 pCi/L 86% 
--- ___L_ ____ _ 

Qualifiers/Flags: 

U - Resun is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside defaun limits. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 2 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:46AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

, Field ID: 04LA-98-0027 

, LabiD: 9801240-2 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27 -Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 1.018 +/- 0.096 0.052 pCi/L 

U-235 0.042 +/- 0.016 0.037 pCi/L LT { 0, Rj b) 
U-238 0.870 +/- 0.086 0.055 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC = 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

3.52 pCi/L 87% 

QuallfHII'S/Fiaga: 

U - Resun is less than the sample specific minimum detectable activity, 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 

noo015 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 3of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:47 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

· Field ID: . 04LA-98-0028 

... Lab ID: • 980124Q-3 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 26-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 Count Time (min.): 300 

Target Nuclide Result+/- 1s TPU MDC Reporting Lab 
Units Qualifier 

U-234 5.06 +/- 0.34 0.048 pCi/L 

U-235 0.132 +/- 0.028 0.041 pCi/L 
~ 

! U-238 2.81 +/- 0.20 0.053 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 
·---------·----

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 70!1) 

Measured 
3.59 

' 
pCi/L 89% 

___ ____j ______________ _J ---

QualifleraiFiags: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside defautt limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 4 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:47 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

,, Field; ID:' 04LA-98-0029 
: :,,L..b 11:1::,: 9so124o:.4 · · 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

f--- U-235 

U-234 1.30 +/- 0.11 0.050 pCi/L 
---~-

0.052 pCi/L 0.016 +/- 0.013 u (LJ, R9a) 
U-238 0.698 +/- 0.073 0.047 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

AbbreVI8bons: 

TPU ·Total Propagated Unc:ettaonty (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

3.55 pCi/L 88% 

Qualif,..../F18ga: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemocal Yield outside default limits. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 5of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:48AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

• Field ID: ·. 04LA-98-0030 

• Lab ID: :• 9801240-5 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Target Nuclide Result +/· 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 2.14 +/- 0.16 0.043 pCi/L 

U-235 0.120 +/- 0.027 0.046 pCi/L 
-+------------· 

U-238 1.74 +/- 0.14 0.054 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbnlvilltians: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Conc:entnltion (see PAl SOP 709) 

Measured 

3.57 pCi/L 88% 

Qualifiers/Flags: 

U • Result is less than the sample specific minimum detectable activity. 

Y2 • Chemical Yoeld outside defauH limits. 

• - Duplicate DER not within contrcl limits. 

Limits 

30-110% 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 6 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:49AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID: 04LA-98-0031 

. ebb ID: < 9801240-6 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 0.688 +/- o.on 0.068 pCi/L 

U-235 0.030 +/- 0.014 0.036 pCi/L u .(LJ,Rqa) 
U-238 0.449 +/- 0.059 0.048 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncenainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Measured 
3.12 pCi/L n% 

Qu.,lfleBIF'Iaga: 

U - Result is lass than the sample specilic minimum detectable ac!Mty. 

Y2 - Chemical Yield OU1llide clelauH limits. 

- - Duplicate DER not within control limits. 

Limits 

30-110% 

00001D 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 7 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 

9:55:50AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

. FieldiD:i04LA-98-0032 
''dbib,io; '9ao1240::7 ... 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 26-Jan-98 

Date Analyzed: 19-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Report Basis: As Received 

I 
I 

Target Nuclide 

U-234 

U-235 
f--------· 

U-238 

Result+/- 1s TPU 

2.05 +/- 0.16 

0.033 +/- 0.017 

1.47 +/- 0.13 

MDC 

0.075 

0.058 

0.070 

Count Time (min.): 300 

Reporting Lab 
Units Qualifier 

pCi/L 

pCi/L u 
pCi/L 

·---------·-----------

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Tracer Units Tracer Yield 
Measured 

3.28 pCi/L 81% 

Qu•llflef'I/Fiags: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yoetd outside defaun limits. 

• - Duplicate DER not within control limits. 

Control 
Limits 

30-110% 

nooo2o 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 8of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:50AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

: Fleld,ID:•,, 04LA-98-0033 
:'.iab io: , 9ao1240:.a · · · 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 300 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 1.26 +/- 0.11 0.038 

0.067 +/- 0.020 0.032 

pCi/L 

pCi/L LT U-235 

U-238 
~--- -----------

0.691 +/- 0.074 0.042 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

U-232 4.04 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentrabon (see PAl SOP 709) 

Measured 
3.4 pCi/L 84% 

Quallfiera/F'-ga: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Control 
Limits 

30-110% 

000021 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 1 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:54:58AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID; . 04LA-98-0026 

'···L&b 10: 9861240..1 
Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.029 +/- 0.015 0.052 pCi/L u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

AbbreVIations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC· Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

3.67 pCi/L 75% 

Qualifiers/Fiaga: 

U • Resuij is less than the sample specific minimum detectable activity. 

Y2 • Chemical Yield outside default limits. 

• • Duplicate DER not within control limits. 

rti1M~98 

Limits 

30-110% 

000013 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 2of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 
9:54:58AM 

Client Project Number: 4070R 

Field ID: ..• 04LA-98-0027 

Lab ID: ·9801240-2 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.0111 +/- 0.0090 0.036 pCi/L u 
'--------------------------------------L--

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncenainty (see PAl SOP 743) 

MDC· Minimum Detectable Concentration (see PAl SOP 709) 

Tracer Units Tracer Yield 
Measured 

3.74 pCi/L 76% 

Quallf~eraJFlagl: 

U - Result is less than lhe sample specific minimum detectable activity. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not Within control limits. 

(JJ I R9a) 

Control 
Limits 

30-110% 

000014 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 3 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:54:59AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field 10: 04LA-98-0028 

Lab ID: '9801240-3 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

~----A_m_~_4_1 ____ ~ ___ o_.o_1_3_+_~ __ o.o_12 _______ o_.o_s1 __ ~ ____ PC_it_L __ ~----u~ Lu.R9q) 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 3.71 pCi/L 76% 30-110% - ____________________ , ______ _ 

Comments: Requested MDC= 0.100 

Abbrellllltions: 

TPU - Total Propagated Uncertainty (see PAl SOP 7 43) 

MDC - Minimum Detectable Concantrabon (see PAl SOP 709) 

Qualifoers/Fiags: 

U - ResuH is less than the sample specific minimum detectable activity_ 

Y2 -Chemical Yoeld outside detauH limits. 

• - Duplicate DER not within control limits, 

i'111M~9B 
000015 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 4 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 
9:55:00AM 

Client Project Number: 4070R 

Field ID: .. 04LA·98-0029 

>·Lab ID:·. 9801240-4 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.012 +/- 0.011 0.044 pCi/L u 
----·------------- -------·------·~---· ·-----

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbreviatoons: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentratoon (see PAl SOP 709) 

Tracer Units Tracer Yield 
Measured 

4.26 pCi/L 87% 

Qualifiers/Fiaga: 

U • Result is lass tnan the sample specific minimum detectable activity. 

Y2 • Chemocal Yield outSide default limots. 

• • Duplicate DER not withon control limitS. 

Control 
Limits 

30-110% 

"00016 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 5 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 
9:55:00AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Field ID: 04LA-98-0030 

:Lab,JD: 9S01240-5 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 27-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.010 +/- 0.016 0.074 pCi/L u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 
---------

Comments: Requested MDC = 0.100 

Abb1'811iations: 

TPU ·Total Propagated Uncertainty(- PAl SOP 743) 

MDC - Minimum Detectable Concentration (- PAl SOP 709) 

Measured 

3.86 pCi/L 79% 

Quallflei'IIIF~s: 

U - Resun is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside defaun limits. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 

000017 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 6of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:01 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID: 04LA-98-0031 

Lab ID! 9801240-6 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.019 +/- 0.017 0.069 pCi/L u 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MOC • Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

4.1 pCiiL 83% 

QuallflersiFiags: 

U -Result is less than the sample specific minimum detectable adivily. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 

000018 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 7 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02, 1998 
9:55:02AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field 10: :04LA-98-0032 
':iJ.biD: 9ao1:240:.7-- '""' 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

0.042 +/- 0.017 __ o_.o_s_1 _ _L__PC_I,_L ____ u __ ~ (L) 1 a, 9o...) 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: Requested MDC= 0.100 

AbbreVIatoons: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minomum Detactable Concentratoon (see PAl SOP 709) 

Measured 
3.6 pCi/L 73% 

-----------------------

Qu•llflers/Fiags: 

U -Result is less than the sample specific minimum detectable actovity. 

Y2 - Chemocal Yield outside default limits. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 

000013 



Isotopic Americium By Alpha Spectroscopy 
Method PA1714R4 

Sample Results 

Page: 8of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Monday, March 02. 1998 
9:55:02AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID: . 04LA-98-0033 
,, ··t.ab 1o:', 98o124o-8 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 26-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1 .000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/· 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.0135 +/- 0.0091 0.031 pCi/L u 
----~' -----

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Am-243 4.91 

Comments: Requested MDC= 0.100 

Abbtewllions: 

TPU ·Total Propagated Uncertainty (sae PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Measured 
3.89 pCi/L 79% 

Qu•llfiers/Fiags: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 • Chemical Yield outside defauh limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 

000020 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 1 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:29AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Sample Matrix: WATER Date Collected: 27-Jan-98 Field 10:. 04LA-98-0026 

,.,,'t.ilb 1o:· 98o1240..1 · ·: Date Prepared: 04-Feb-98 

L.:,.;~--------...1 Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Target Nuclide Result+/· 1s TPU 

Pu-238 0.0156 +/- 0.0097 

Pu-239 -o.0074 +/- 0.0065 

MDC 

0.034 

0.041 

Reporting 
Units 

pCi/L 

pCi/L 

Chemical Yield Summary 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 600 

Lab 
Qualifier 

u 
u 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC = 0.1 oo 
Abbreviations: 

TPU ·Total Pn:lj)agaled Uncertainly (see PAl SOP 743) 

MDC· Minimum Delectable Concentration (see PAl SOP 709) 

Measured 

2.98 pCi/L 68% 

Qualifiers/Flags: 

U -Result is less than the sample specific minimum detectable activity. 

Y2 - Chenucal Yield outside default limits. 

• - Duplicate OER not within control limits. 

Limits 

30-110% 

000014 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 2 of 8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:29AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

Field ID: · 04LA-98-0027 

Lab ID: 9801240-2 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 20-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 600 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 

Pu-238 

Pu-239 

Units Qualifier 

pCi/L U . (() I (\ 9 a,_) ·0.001 +/- 0.020 

-0.0015 +/- 0.0067 

0.086 

0.038 
----- I 

pCi/L U V 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

! Pu-242 4.39 3.25 pCi/L 74% 30-110% 
L---------------------------------------------------------------------------~ 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU- Total Propagated Uncenainty (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

QuallflersiFiaga: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chem•cal Yield outside defauh limitS. 

• - Duplicate OER not within control limitS. 

000015 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 3 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:30AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Field ID: . 04LA-98-D028 

LabiD:' 9801240-3 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Date Collected: 26-Jan-98 

Date Analyzed: 28-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide 

Pu-238 

Pu-239 

Result +/- 1 s TPU MDC 

0.006 +/- 0.011 0.051 
·--~-

0.0000 +1- o.oon o.014 

Reporting 
Units 
pCi/L 

pCi/L 

Chemical Yield Summary 

Lab 
Qualifier 

u 
u 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 
--~------~-- -~-

Comments: Requested MDC= 0.100 

Abbreviabons: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentrabon (see PAl SOP 709) 

Measured 
3.75 pCi/L 85% 

Qu•llfoereiFiaga: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 

000016 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 4 of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:30AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

' Field ID:, 04LA-98-0029 

<iAlbiD: 9a01240-4 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Collected: 26-Jan-98 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Target Nuclide Result +/· 1 s TPU MDC Reporting 
Units 

Pu-238 0.009 +/- 0.012 0.058 pCi/L 
_, -------------r-----~------

Pu-239 0.028 +/- 0.013 0.017 pCi/L 

Chemical Yield Summary 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Lab 
Qualifier 

u 
LT 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC= 0.100 

Abbreviahons: 

TPU ·Total Propagated Uncenainty (see PAl SOP 743) 

MOC • Minimum Detectable Concentrahon (see PAl SOP 709) 

Measured 

2.95 pCi/L 67% 

Quallfiers/Ft.ga: 

U • Result is less than the sample specific minimum detectable activity, 

Y2 • Chemical Yield outSide default limits. 

• • Duplicate DER not within control limits. 

Limits 

30-110% 

nooo17 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 5of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:31 AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

··Field ID: 04LA-98-0030 
1 

Lab ID: 9801240-5 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 27-Jan-98 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result+/- 1s TPU MDC Reporting Lab 
Units Qualifier 

0.039 pCi/L U , l U 1 (l.. 9a...) 
----------------~----
0.035 ·---p_C_ii_L ________ u ___ , ~ 

Pu-238 -0.0010 +/- 0.0078 

Pu-239 0.0058 +/- 0.0078 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC = 0.1 oo 
AbbrelllltiOIIS: 

TPU -Total Propagated Uncenainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Measured 

3.5 pCi/L 80% 

Qualif,.ra/Fiaga: 

U - Result is less than the sample specific minimum detectable activity. 

Y2 - Chemical Yield outside default limits. 

• - Duplicate DER not within control limits. 

Limits 

30-110% 

000018 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 6of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:32AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R PAl Work Order: 9801240 

Field ID: .. 04LA·98-0031 

1 

, Lab ID: ; 9801240-S . . 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

Date Collected: 27-Jan-98 

Date Analyzed: 22-Feb-98 

Analytical SOP: PAl SOP 714R3 

Target Nuclide Result +/· 1 s TPU MDC Reporting 

Pu-238 0.000 +/- 0.012 
i--------

Pu-239 0.0080 +/- 0.0081 
~---------~ 

0.062 

0.030 

Chemical Yield Summary 

Units 

pCi/L 

pCi/L 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Lab 
Qualifier 

u 

u 
Lo, R9a..) 

. ~ 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concen!rlltion (see PAl SOP 709) 

Measured 

3.31 pCi/L 75% 

Qualifiers/Flags: 

U • Result is less than the sample specific minimum detectable activity. 

Y2 • Chemical Yield outside defauh limits. 

• • Duplicate OER not with1n control limits. 

Limits 

30-110% 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page: 7of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:33AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

' FleldJD: 04LA-98-0032 , .. ·, .... ···· ··················· ........... . 

l.ab:ID: 9801240-7 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 23-Feb-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

___ Pu-238 o.o2o +1- _o_.o_14 __ :__ __ o._os_2_--,-__ P_c_vL ____ u _ __j, LIJ 1 R 9o.-) 
, ____ P_u_-2~:_ ____ -~----o._oo_s_8_+_1- o.oo79 o.039 pCi/L u ~ 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC= 0.100 

AbbreviatiOns: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

Tracer Units Tracer Yield 
Measured 

3.52 pCi/L 80% 

Qualifiera/FI•: 

U - ResuH is less than the sample specific minimum delectable activity. 

Y2 - ChemiCal Yield outside defauH limits. 

• - Duplicate OER not within control limits. 

Control 
Limits 

30-110% 
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Isotopic Plutonium By Alpha Spectroscopy 

Method PAI714R4 

Sample Results 

Page: 8of8 

Client Name: Los Alamos National Laboratory 

Client Project Name: 

Reported on: Tuesday, March 03, 1998 
8:44:33AM 

Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 4070R 

•Field 10: . 04LA-98-0033 
:'' :•lib·lo! 9ao124o..a······· 

Sample Matrix: WATER 

Date Prepared: 04-Feb-98 

Prep SOP: PAl SOP 780R2 

Prep Batch: AS00671 

PAl Work Order: 9801240 

Date Collected: 26-Jan-98 

Date Analyzed: 02-Mar-98 

Analytical SOP: PAl SOP 714R3 

Final Aliquot: 1.000 
Aliquot Units: L 

Report Basis: As Received 

Count Time (min.): 1000 

Target Nuclide Result +/· 1 s TPU MDC Reporting Lab 
Units 

Pu-238 -0.025 +/- 0.012 0.065 pCi/L 
-~--

Pu-239 0.0127 +/- 0.0090 0.013 pCi/L 

Chemical Yield Summary 

Qualifier 

u 
LT 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Pu-242 4.39 

Comments: Requested MDC= 0.100 

Abbreviations: 

TPU ·Total Propagated Uncertainty(- PAl SOP 743) 

MDC ·Minimum Detectable Concentration (- PAl SOP 709) 

Measured 

1.69 pCi/L 39% 

Quallfienlf lags: 

U - Resun is less than the sample specific mintmum detectable activity. 

Y2 -Chemical Yield outside default limits. 

• • Duplicate OER not within control limits. 

Limits 

30-110% 
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Sr-90 ANALYSIS RESULTS SUMMARY 
Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/27/98 

Client Name: Los Alamos Natl. Lab SMO Date Analyzed : 02/13/98 

Client Project ID: 4070R Sample Matrix : water 

Lab Sample ID Series: 98-01-240 Count Duration: 30 Min. 

Analyzed by: VG 

I I 
sr-90 

Client sample ID Lab Sample ID (pCi/1) 

LU 1Rqa...) 04LA-98-0026 98-01-240-01 -0.42 ± 0.66 
04LA-98-0027 98-01-240-02 -0.14 ± 0.69 
04LA-98-0028 98-01-240-03 -0.23 ± 0.68 
04LA-98-0029 98-01-240-04 -0.21 ± 0.87 
04LA-98-0030 98-01-240-05 -0.17 ± 0.64 
04LA-98-0031 98-01-240-06 0.13 ± 0.63 
04LA-98-0032 98-01-240-07 0.36 ± 0.67 
04LA-98-0033 98-01-240-08 -0.02 ± 0.84 ~ .. 
Blank 98-01-240-81 -O.l.b :t v.o1 
Blank Decision Level 0.47 
Duplicate -08 98-01-240-D1 0.13 ± 0.77 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Sample 98-01-240-01 is a duplicate of 98-01-240-08. 
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ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/27/98 

Client Name: Los Alamos National Lab Date Analyzed 02/23/98 

Client Project ID: 4070R Sample Matrix : Water 

Lab Sample ID Series: 98-01-240 Count Duration: 240 Min. 

Analyzed By : CJM 

,Bo 

I I I 
Gross Alpha Gross Beta 

Client Sample ID Lab Sample ID (pCi/liter) (pCi/liter) 

04LA-98-0026 01-240-01 ru.n9b) 1. 9 ± 1.7 3.7 ± 1.8 
04LA-98-0027 01-240-02 J, 0.7 ± 1.0 4.2 + 1.7 
04LA-98-0028 01-240-03 580 + 180 820 + 230 
04LA-98-0029 01-240-04 (U R%)1. 4 ± 1.3 17.2 + 2.5 

/''"'''' 04LA-98-0030 01-240-05 270 + 120 310 + 100 

""'·· 04LA-98-0031 01-240-_Q6 lf£j,CRfl.20 ± 0.93 3 3 + 1 5 
04LA-98-0032 01-240-07 34 ± 35 113 ± 42 
04LA-98-0033 01-240-08 W,~Q)-o.1 ± 1.3 2.0 ± 1.5 [U,/8h) 
04LA-98-0032 01-240-D1 -1.3 + 37 103 ± 40 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Sample 98-01-240-D1 is a duplicate of sample 98-01-240-07. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/27/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:40 

Lab Sample ID: 98-01-240-01 Sample Matrix: Water 

Client Sample ID: 04LA-98-0026 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) 
II 

Nuclide II Activity (pCi/L) I 
Cd-109 56.1 ± 53.3 * Ann-Rad 5.37 ± 8.62 
Pa-234m 436 ± 521 Am-241 -5.05 ± 12.6 
Np-237 -13.7 ± 16.0 Th-234 -192 ± 151 
Co-57 0.126 ± 1.46 Ce-144 2.16 ± 11.3 
Ce-139 -1.15 ± 1.56 U-235 -0.150 ± 5.79 
Ra-226 0.248 ± 95.7 Th-227 -0.668 ± 11.6 
Pb-212 -5.33 ± 6.98 Ra-224 -93.4 ± 37.8 
Se-75 0.123 ± 2.81 Hg-203 -0.320 ± 2.58 
Pa-231 32.4 ± 76.8 Pa-233 -0.343 ± 4.27 
Ra-223 -47.6 ± 44.7 Eu-152 -0.099 ± 6.55 
Bi-211 -27.0 ± 16.3 Pb-214 -6.04 ± 10.9 
Sn-113 1.40 ± 2.98 Rn-219 1. 83 ± 27.3 
Pb-211 6.12 ± 60.3 Sr-85 -1.30 ± 4.36 
Ba-140 0.000 ± 17.9 Tl-208 -5.25 ± 6.84 
Cs-134 -0.394 ± 2.76 Bi-214 3.44 ± 12.8 
Ru-106 3.39 ± 24.9 Cs-137 -0.322 ± 2.68 
Mn-54 -3.90 ± 3.11 Y-88 1. 66 ± 3.44 
Ac-228 2.17 ± 23.1 Zn-65 1.17 ± 6.86 
Co-60 0.000 ± 3.48 Na-22 0.121 ± 3.27 
K-40 -9.28 ± 86.5 La-140 -1040 ± 1130 
Bi-212 -14.3 ± 142 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 

;;-~-214. Ra-226 is susceptible to interference from U-235. 

' An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/27/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:43 

Lab Sample ID: 98-01-240-02 Sample Matrix: Water 

Client Sample ID: 04LA-98-0027 Count Duration: 800 Min. 

Nuclide 
II 

Activity (pCi/L) Nuclide Activity (pCi/L) I I II II 
(t.l, p_qa,.) Cd-109 49.4 ± 41.2 * Ra-226 54.2 ± 92.4 (O Q.9tLJ 

Hg-203 2.38 ± 2.17 * Sn-113 2.33 + 2.49 { {) a_ 1./) 

• Ann-Rad 3.69 + 7.03 Pa-234m 542 ± 386 * (o,p..9a,) 
L U {{ 4) Zn-65 6.30 ± 5.39 * Am-241 5.18 ± 11.0 
( l) I qa.,.) Np-237 -10.1 ± 12.3 Th-234 -185 ± 119 

Co-57 -0.430 ± 1.21 Ce-144 -0.600 ± 9.23 
Ce-139 0.742 ± 1.32 U-235 -1.80 ± 4.75 
Th-227 -1.92 ± 9.87 Pb-212 -0.547 ± 5.91 
Ra-224 -65.0 ± 31.0 Se-75 0.644 ± 2.43 
Pa-231 -16.9 ± 61.5 Pa-233 -0.815 ± 3.62 

~~ Ra-223 -22.0 + 37.7 Eu-152 2.15 ± 5.44 _w R~4l Bi-211 11. 0 ± 14.5 Pb-214 -2.57 ± 9.00 
( u, ({ga,) Rn-219 -16.3 ± 22.0 Pb-211 -10.9 ± 49.0 

Sr-85 -6.31 ± 2.91 Ba-140 -16.4 ± 26.8 
Tl-208 -2.77 ± 5.27 Cs-134 0.538 ± 2.33 
Bi-214 -4.51 ± 11.4 Ru-106 -2.52 ± 20.9 
Cs-137 -0.837 ± 2.31 Mn-54 0.127 ± 2.10 
Y-88 -0.587 ± 5.61 Ac-228 -2.52 ± 19.0 
Co-60 1.37 ± 2.17 Na-22 -2.07 ± 2.54 

.~ K-40 -32.6 ± 63.5 La-140 -155 ± 735 
Bi-212 9.37 ± 101 

p 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 

~-~-214. Ra-226 is susceptible to interference from U-235. 

" An asterisk (*) indicates that the 
a peak for this radionuclide. The 

reporting software anomalously reports 
result is an artifact of net reporting. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/26/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:44 

Lab Sample ID: 98-01-240-03 Sample Matrix: Water 

Client Sample ID: 04LA-98-0028 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) 
II 

Nuclide II Activity (pCi/L) I 
LO n. 9a..) Co-57 0.880 ± 1.14 Rn-219 15.1 ± 20.8 l(tl ~9a) 
( () 1 (<'-/) Ba-140 13.6 ± 15.5 Tl-208 4.4ts + b.U=> rl\ 0.1./J 

~ K-40 65.0 ± 69.9 Am-241 2.73 ± 10.1 (t)l R<1CL) 
(lJ,R9aJ Np-237 -11.1 ± 10.8 Cd-109 4.22 ± 36.3 

l 
Th-234 -212 ± 127 Ce-144 -2.15 ± 8.89 
Ce-139 -0.581 ± 1.47 U-235 -0.903 ± 4.60 
Ra-226 1. 09 ± 76.1 Th-227 -0.802 ± 10.9 
Pb-212 -1.10 ± 6. 02 Ra-224 -86.0 ± 35.0 
Se-75 0.415 ± 2.35 Hg-203 1. 07 ± 2.10 
Pa-231 12.2 ± 58.1 Pa-233 1. OS ± 3.54 
Ra-223 -14.9 ± 35.4 Eu-152 3.61 ± 5.26 
Bi-211 -23.9 ± 13.6 Pb-214 -3.87 ± 9.33 
Sn-113 -0.314 ± 2.38 Pb-211 -6.96 ± 45.7 
Ann-Rad -24.4 ± 6.99 Sr-85 -8.75 ± 3.33 
Cs-134 -0.451 ± 2.14 Bi-214 -3.30 ± 11.1 
Ru-106 -5.32 ± 20.0 Cs-137 -0.045 ± 2.13 
Mn-54 -1.93 ± 2.41 Y-88 2.08 ± 3.13 
Ac-228 4.57 ± 19.2 Pa-234m -95.5 ± 774 
Zn-65 0.542 ± 5.11 Co-60 -1.08 ± 2.47 
Na-22 -1.85 ± 2.38 La-140 -411 ± 1150 ~~ 

~1;1 Bi-212 -20.3 ± 103 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/26/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:50 

Lab Sample ID: 98-01-240-04 Sample Matrix: Water 

Client Sample ID: 04LA-98-0029 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
LU_ Q.y) Bi-211 15.9 ± 11.8 s Ann-Rad 3.87 ± 6.70 lO R9a.) 
cVJR9a..) Pa-234m 313 ± 359 Zn-65 4.32 + 5.00 I U Ql{) 

K-40 46.8 ± 66.3 Am-241 0.115 ± 10.8 (LJ1 fl-9a,) 
Np-237 -3.34 ± 12.2 Cd-109 0.845 ± 39.6 
Th-234 -288 ± 112 Co-57 0.727 ± 1.17 
Ce-144 -0.451 ± 9.02 Ce-139 0.783 ± 1.28 

..... --
U-235 -2.58 ± 4.48 Ra-226 -11.2 ± 74.0 
Th-227 -4.98 ± 9.20 Pb-212 0.286 ± 6.05 
Ra-224 -86.5 ± 29.8 Se-75 -0.323 ± 2.31 
Hg-203 0.097 ± 2.11 Pa-231 29.3 ± 58.9 
Pa-233 -0.234 ± 3.37 Ra-223 -26.2 ± 36.1 
Eu-152 1. 58 ± 5.01 Pb-214 -3.80 ± 8.23 

~17 Sn-113 0.091 ± 2.29 Rn-219 -10.3 ± 20.9 
(I~ RL-V Pb-211 43.6 ± 46.8 Sr-85 -5.24 ± 3.48 

UJ, ~ 9o.J Ba-140 -7.97 ± 14.8 Tl-208 -1.35 ± 4.72 
Cs-134 -0.130 ± 2.16 Bi-214 -6.28 ± 11.3 
Ru-106 1.34 ± 19.0 Cs-137 -0.688 ± 2.11 
Mn-54 -1.23 ± 2.29 Y-88 1. 74 ± 2.59 
Ac-228 -3.23 ± 16.4 Co-60 0.575 ± 2.36 
Na-22 -1.51 ± 2.41 La-140 -1050 ± 1050 
Bi-212 -76.0 ± 91.7 l7 

17 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
-nd Np-237 are single peak determinations subject to interference from 
_b-214. Ra-226 is susceptible to interference from U-235. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/27/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:51 

Lab Sample ID: 98-01-240-05 Sample Matrix: Water 

Client Sample ID: 04LA-98-0030 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
Lo,'~~Rqa."J Rn-219 20.8 ± 26.6 Ann-Rad 5.12 ± 8.09 (()1 R.9a.J 
( u' _R4> Ba-140 27.3 ± 16.8 * Am-241 1. 27 ± 12.2 
((.U, R~a,J Np-237 -12.0 ± 13.9 Cd-109 5.64 ± 46.0 

I 
Th-234 -348 ± 139 Co-57 0.049 ± 1.39 
Ce-144 2.22 ± 11.1 Ce-139 -0.480 ± 1.58 
U-235 -3.37 ± 5.40 Ra-226 -15.0 + 89.1 7 
Th-227 -35.5 ± 14.1 Pb-212 6.80 + 7.11 tlJ R Lf) 
Ra-224 -136 ± 43.7 Se-75 -0.928 ± 2.75 (U l R~o.J 
Hg-203 1. 67 ± 2.46 Pa-231 -53.5 ± 70.9 
Pa-233 -3.12 ± 4.27 Ra-223 -31.4 ± 41.9 
Eu-152 3.32 ± 6.37 Bi-211 -7.20 ± 15.8 
Pb-214 -5.18 ± 9.86 Sn-113 0.096 ± 2.75 
Pb-211 -26.9 ± 57.5 Sr-85 -10.3 ± 4.16 
Tl-208 -0.627 ± 6.44 Cs-134 -2.60 ± 2.53 
Bi-214 -4.61 ± 12.6 Ru-106 -8.14 ± 23.6 
Cs-137 -0.826 ± 2.42 Mn-54 0.389 ± 2.95 
Y-88 -5.88 ± 6.29 Ac-228 0.504 ± 12.6 
Pa-234m 371 ± 729 Zn-65 1. 51 ± 6.11 
Co-60 0.282 ± 2.95 Na-22 0.910 ± 3.10 v K-40 11 0 + 72 4 La-140 -267 ± 908 ~;o' 

LL>,R4) Bi-212 76.9 ± 120 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
~-~-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/27/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:55 

Lab Sample ID: 98-01-240-06 Sample Matrix: Water 

Client Sample ID: 04LA-98-0031 Count Duration: 800 Min. 

I Nuclide 
II 

Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
(I.J Qy) Cd-109 68.0 + 24.2 * Co-57 0.599 ± 0.727 (_tJ I ft 9a..) 

~ CU, R~o....) Hg-203 1. 75 ± 1.12 * Ann-Rad 3.34 ± 3.52 
Zn-65 2.74 2.43 * K-40 70.7 37.0 if.(j P.4 J 

~-,, 

1 

± + 
Am-241 0.674 ± 4.35 Np-237 -9.57 ± 7.01 (u,A.<.Jo..) 
Th-234 -246 ± 75.8 Ce-144 3.40 ± 5.68 
Ce-139 -0.666 ± 0.892 U-235 -1.25 ± 3.04 
Ra-226 -20.6 ± 50.1 Th-227 -8.97 ± 6.25 
Pb-212 -0.770 ± 3.48 Ra-224 -98.4 ± 22.8 
Se-75 -1.42 ± 1.22 Pa-231 15.2 ± 31.5 
Pa-233 0.023 ± 1.81 Ra-223 -13.5 ± 18.4 
Eu-152 1. 09 ± 2.73 Bi-211 7.45 ± 9.57 
Pb-214 -8.35 ± 6.02 Sn-113 0.672 ± 1. 20 
Rn-219 7.20 ± 11.2 Pb-211 4.19 ± 28.1 
Sr-85 0.153 ± 1. 84 Ba-140 2.95 ± 6.83 
Tl-208 -2.09 ± 2.52 Cs-134 0.248 ± 1.16 
Bi-214 -8.09 ± 6.85 Ru-106 2.40 ± 10.2 
Cs-137 -1.43 ± 1.20 Mn-54 -0.917 ± 1.11 
Y-88 -0.709 ± 2.67 Ac-228 0.209 ± 8.83 
Pa-234m -216 ± 432 Co-60 -0.034 ± 1. 09 
Na-22 -0.044 ± 1.24 La-140 -95.8 ± 330 

7 Bi-212 13.2 ± 42.8 .q, 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
~-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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\. GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/26/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/09/98 14:56 

Lab Sample ID: 98-01-240-07 Sample Matrix: Water 

Client Sample ID: 04LA-98-0032 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) 
II 

Nuclide 
II 

Activity (pCi/L) I 
[{) R <fl) Cd-109 30.7 ± 43.0 Hg-203 1. 99 + 1. 95 * LV R_<Jo) 
(I} fl.LI) K-40 78.4 + 66.0 Bi-212 73.2 + 77.3 ftJ tl4) 

.U, (l. 9aJ Am-241 -3.28 ± 14.4 Np-237 -1.98 ± 12.9 (fJ1 R9~) 

l Th-234 -82.1 ± 137 Co-57 0.257 ± 1.10 

r· 

Ce-144 -3.30 ± 8.13 Ce-139 0.383 ± 1.38 
U-235 -0.520 ± 4.38 Ra-226 -8.38 ± 72.2 
Th-227 0.250 ± 9.73 Pb-212 -2.18 ± 6.09 
Ra-224 -133 ± 32.1 Se-75 0.976 ± 2.03 
Pa-231 -5.92 ± 51.5 Pa-233 1.11 ± 3.07 
Ra-223 -33.2 ± 30.3 Eu-152 0.392 ± 4.48 
Bi-211 -17.8 ± 10.0 Pb-214 -4.25 ± 8.31 
Sn-113 0.017 ± 2.36 Rn-219 13.4 ± 22.2 
Pb-211 -43.8 ± 46.7 Ann-Rad -26.7 ± 6.38 
Sr-85 -2.76 ± 2.97 Ba-140 2.65 ± 13.3 
Tl-208 -0.741 ± 4.79 Cs-134 1.41 ± 1.94 
Bi-214 3.51 ± 9.52 Ru-106 -0.617 ± 16.7 
Cs-137 -0.381 ± 2.03 Mn-54 -0.057 ± 1. 94 
Y-88 -5.56 ± 5.00 Ac-228 -5.12 ± 16.0 
Pa-234m 247 ± 370 Zn-65 1. 53 ± 4.39 
Co-60 -0.455 ± 2.01 Na-22 -0.231 ± 2.19 

... , La-140 -36.4 ± 954 ~~ 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
·~-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 01/26/98 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 02/10/98 17:31 

Lab Sample ID: 98-01-240-08 Sample Matrix: Water 

Client Sample ID: 04LA-98-0033 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
Lu, P..9a..) Cd-109 39.7 ± 40.7 Hq-203 2.73 ± 2.22 * ( tJ ft4) 

Ru-106 18.7 ± 21.0 Am-241 4.01 ± 11.2 t ()I fl. 9a,) 
Np-237 -20.1 ± 12.3 Th-234 -195 ± 118 
Co-57 -0.291 ± 1.22 Ce-144 -3.78 ± 9.40 
Ce-139 0.319 ± 1. 34 U-235 -5.03 ± 4.73 
Ra-226 -25.1 ± 78.0 Th-227 -5.17 ± 9.90 
Pb-212 -1.58 ± 5.88 Ra-224 -99.1 ± 30.3 
Se-75 -1.30 ± 2.43 Pa-231 -35.1 ± 61.3 
Pa-233 0.260 ± 3.69 Ra-223 -17.9 ± 36.7 
Eu-152 0.392 ± 5.21 Bi-211 7.20 ± 14.2 
Pb-214 -3.42 ± 8.94 Sn-113 1. 03 ± 2.49 
Rn-219 3.10 ± 22.5 Pb-211 21.3 ± 50.0 
Ann-Rad -25.9 ± 6.54 Sr-85 -8.89 ± 2.99 
Ba-140 0.528 ± 30.3 Tl-208 -0.761 ± 5.27 
Cs-134 1. 62 ± 2.19 Bi-214 -1.23 ± 11.3 
Cs-137 0.598 ± 2.18 Mn-54 -0.703 ± 2.04 
Y-88 -1.41 ± 5.62 Ac-228 5.75 ± 19.3 
Pa-234m 99.4 ± 372 Zn-65 2.91 ± 4.91 
Co-60 -1.59 ± 2.32 Na-22 1.51 ± 2.71 ~7 

K-40 -53.1 ± 62.4 La-140 375 ± 1820 
Bi-212 -50.7 ± 98.6 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
~-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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Gross Gamma Results Summary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 2/9/98 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 98-01-240 Units: pCi!L 

I Client Sample ID II Lab Sample ID II Collection Date II Activity II Uncertainty II 

04LA-98-0026 98-01-240-01 1127/98 I 274 II 21 II 

04LA-98-0027 98-01-240-02 1/27/98 274 21 

£\AT A _Qll_ 0028 
98-"' "" :=i 1126/98 34u 25 

04LA-98-0029 98-01-240-04 1126/98 280 21 

lo4LA-98-0030 II 98-01-240-05 II 1127/98 II 351 II 25 I 
lo4LA-98-0031 II 98-01-240-06 II 1127/98 II 178 II 13 I 
04LA-98-0032 98-01-240-07 1126/98 23t 19 

04LA-98-0033 98-01-240-08 1126/98 252 19 

lo4LA-98-0027 I 98-01-240-Dl 1127/98 237 18 

Blank 98-01-240-Bl 212198 63 12 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

97-01-240-Dl is a duplicate of sample 97-01-240-02. 

Prepared by _,-y1 if-3/6~9p 
}tl1fVI~98 

MDC I 
20 I LU, R4) 

18 1 
19 

17 Lu ~4) 

18 

LO,R4 J 
12 

18 

18 

17 "i 

19 



Friday, January 30, 1998 

Los Alamos 
NATIONAL LABORATORY 

DATA Ef\jTERt~iJ 
o21s9s r1 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1/30/98 

REPORT DUE: 3/2/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

LANL ER SMO CONTACT. 

ANALYSIS 
ORDER CODE 

LH3 

LH3 

LH3 
LH3 

Signatur · 

04LA-98-0026 

04LA-98-0028 

04LA-98-0030 

04LA-98-0032 

CONT 
ID 

02 

02 

02 

02 

w 
w 
w 
w 

REQUEST NUMBER: 4071 R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4071 R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4355600040 

DATE COMMENTS 
SAMPLED 

1/27/98 

1/26/98 

1/27/98 

1/26/98 

Final Page of REQUEST NUMBER 4071 R Page 1 



CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 4071R LAB NAME: TELEDYNE LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 17 April 98 EDS ENTRY DATE 

ANALYTICAL SUITE: o VOLATILES 

1. 
2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments 
Chain-of-custody records -
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

---
o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
0 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ ___ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

This request is for low level tritium 
duplicate were not analy d with th·s 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by: Date: 

A matrix spike and a 



Friday, January 30, 1998 

Los Alamos 
NATIONAL LABORATORY 

"c ATIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1/30/98 

REPORT DUE: 312/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 4071 R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4071 R 

Per Agreement Number: 7791 L0014-9S 

Project Cost Code: MA4355600040 

COMMENTS: LA -1049, AP; PLEASE SHIP SAMPLES TO TELEDYNE. 

LANL ER SMO CONTACT. 

Signatu11 · 

ANALYSIS CONT DATE COMMENTS 
ORDER CODE ID SAMPLED 

LH3 04LA-98-0026 02 w 1/27/98 

i'. H3 04LA-98-0028 02 w 1/26/98 

'''lH3 04LA-98-0030 02 w 1/27/98 

LH3 04LA-98-0032 02 w 1/26/98 

Final Page of REQUEST NUMBER 4071 R Page 1 

25 
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Analyst f '=\:> • 
Preparation Date :J./l 3 / 'lB 

Distilled --------

Mid Count 
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Seondary ~suit 

Second an Result 

Result Unlts p~(J 
Code 

,-~ {\ 

IWL-39d Issued 07/05/84 Rev. 12/04/91 

j 

TRITIUM BY DIRECT COUNT 

LIQUID SCINTILLATION 

WIDI SECONDARY BESULT 

At 

(8) ... 'BLA..II(. • (S) .:: s·p,~ 
J 

VLS Bkg. vrg:~ 

mln ml cpm Eff. gmwet gmdry 

too t.O I· B1 o., tf 
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Counter f-.25"5o 
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RS/SW 
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o3 

03 

o:L c-t• 
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Checked by »- M .f) 

Date o .:z. -.:z ~- 9 6' 
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CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx~ate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" ~plies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
~portant to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential ~pact that could result from 
using the P qualified data. (For example, in the case of 
holding t~e excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding t~e exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



RADIOCHEMISTRY (R} 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

1d Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < sx the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 0 -o and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

2 



1 

RADIOCHEMISTRY 
Lab Control Sample (LCS) OK 

j Present? X yes no See Obtain from lab. O=A 
comment 

If criterion not met, qualify each analyte R6a 1/SDG 
associated with the LCS in the same 

75-125% recovery batch as J: 

The LCS can be found on page 1 for < 75% and J+ for > 125% R6 
of the data package. It is called a 
TIQA Spike. If the LCS sample tracer/ carrier R6d 

recovery is < 1 0%, qualify the associated 
sample data as P for non-detects. 

Matrix Spike (MS) A 
See 

1/SDG 
comment 

Obtain from lab. O=A 

Present? yes X no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
As per a conversation with AI 
Hogan on 15 Apri/98, a matrix 
spike was not requested. Results 
are qualified as A. 



\._ . Method blank 

Present? X yes no 

1/SDG 

target analytes :::;sx the amount 
in the blank 

Two blanks were analyzed. The 
first is a 1. 0 ml aliquot and the 
second is a 10 ml aliquot. The 
10 ml blank aliquot was used 
because the volume corresponds 
with that of the samples. 

Duplicate 

Present? yes X no 

1/SDG 

(Note: As opposed to other 
tests, the duplicate tests will 
qualify samples on the basis of 
their connection by SDG and 
not by analytical batch). 

As per a conversation with AI 
Hogan on 15 April 98, a duplicate 
was not requested. Results are 
qualified as A. 

OK 
See 
comment 

A 
See 
comment 

Obtain from lab. Q=A 

If the sample result > EQL or no EQL is 
available but <Sx the amount found in 
the associated blank, it should be 
qualified as U. In making this 
comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 

Obtain from lab. Q=A 

2 

R4 

If both results are above the EQL or no R7 
EQL is available, all results for same 
analyte in same SDG should be qualified 
as J. if there is not 3cr agreement between 
results. 

If both results are < EQL no test should 
be done. 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J.. 



3 

EQL u 
See 
comment 

Denote those samples where When the MDA < the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results < the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
The MDC is reported as L. T. (less 
than). When the MDA is >EQL: 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resgect to the NA 
regorted uncertainty 

This is a more conservative test Qualify as U those results < three times R11 
....... 

of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be qualified using this test. uncertainty. 
Tracer/carrier recovery NA 

Present? yes no Obtain from lab. O=A 

Tracer recovery for alpha spec If tracer/carrier recovery< 10 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, 0=4 R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, O=J R11c 

if result > EQL and UJ if < EQL R11d 



•ddress: 

JUDY STONE 
'ECRA ENVIRONMENTAL INC 
'08 WELSH POOL ROAD 
.IONVILLE PA 19341·1333 

nl .. dyne Cuatomer'• 
.. 1mple II Identification 

:11trix - W-Other 

249-1 
IH-68750 

04LA·98·0026·02 

249-2 04LA-98·0028·02 
IH-68751 

249-3 04LA·98•0030•02 
IH-68752 

24~-4 04LA·98-0032-02 
lll-68753 

•b Key: 22 - Gas Lab; 

Sta. I 

Work Order 1: 

L249 

TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

Mar 30 1998, 01:20pm 

LOGIN II L249 

Cust. P~O. I: Date Received Delivery Date 

LSAII LL-2293-F4 MOD1 
Release II: 

02/03/98 03/05/98 

Collection-Dates Matrix/ 
Nue!lide Start Date/Time Stop Date/Time Ae!tiVity 

01/27/98 00:00 Water 

Units 

H-3 L.T. 3. E 00 pCi/1 
H-3 ·9.3 +-17.7£-01 

01/26/98 00:00 water 
H-3 2.1 +-0.2 E 01 
H-3 L.T. 2. E 00 

01/27/98 00:00 water 
H-3 8.9 +-1.5 B 00 
H-3 L.T. 2. B 00 

01/26/98 00:00 If/Iter 
H-3 9.9 +-1.5 B 00 
H-3 L.T. 2. E 00 

Count 
Date 

PAGE: 

Volume Units 

03/13/98 A (U, Q.9a . ..) 
03/13/98 

OJ/17/98 A 
03/17/98 

03/19/98 A 
03/19/98 

o3/18/98 A 
03/18/98 

... = ... "' } JJ~ 
Last Page of Report 

32 • Radiochemistry Lab; 42 • OB(Lil Galllll& Spec Labi 52 ~ Tritium Lab; 62 - Alpha Spec Lab; 12 • Environmental TLDi 

Copy: 1 of 1 

;17/7fltr!G> 

1 

Lab Comment 

52 
52 

52 
52 

52 ~ 
52 

52 
52 

72 • Consulting; 



Monday, February 02, 1998 

Los Alamos 
NATIONAL LABORATORY 

ATIN: H. Gote Ostlund 

UOM TRITIUM LABORATORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 2/2/98 

REPORT DUE: 3/2/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; PO# G5015 

LANL ER SMO CONTACT: 

ANALYSIS SAMPLE CONT 
ORDER CODE ID ID 

LH3 04LA-98-0026 03 

LH3 04LA-98-0028 03 

.H3 04LA-98-0030 03 

LH3 04LA-98-0032 03 

SAMPLE 
MATRIX 

w 
w 
w 
w 

REQUEST NUMBER: 4072R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4072R 

Per Agreement Number: PO 256BA 

Project Cost Code: MA4355600040 

DATE COMMENTS 
SAMPLED 

1/27/98 

1/26/98 

1/27/98 

1/26/98 

Final Page of REQUEST NUMBER 4072R Page 1 
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February 18, 1998 

Distribution: 

TRITIUM LABORATORY 

Data Release #98-32 
Job # 1043 

LOS ALAMOS NATIONAL LABORATORY 
TRITIUM SAMPLES 

Purchase Order No. G5015-TEL-8-2A 

J-P'~' . - { 

r James D. Hap e 1 
sociate Research Professor 

Mr. John Miglio 
University of California, LANL 
SMO, TA-3, BLDG. 271, MS H865 
Los Alamos, New Mexico 87545 

Rosenstiel School of Marine and Atmospheric Science 
Tritium Laboratory -

4600 Rickenbacker Causeway 
Miami, Florida 33149-1098 

(305) 361-4100 
Fax (305) 361•4112 



Tritium Scale <New> 

Revised 12 September 1995 

GENERAL COMMENIS ON TRITIUM USULTS 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year·1 • In this scale, 
1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU. are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e.,~- 5.65% year·1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F- 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

VeiY low tritium yalues 

In some cases. negative TU values are listed. Such numbers can occur because 
the net tritium count rate is. in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium). Section II. 8 , in the •Tri tium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling•. Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency_ is equivalent to 1.00 cpm per 2 TU. The background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. · 

References 

. Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
tritiated-water standards and their use, Int. J. Appl. Radlat. Isot., 33, 383-
386, 1982. 

Taylor, C. B. , and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radlat. !sot., 33, 377-382, 1982. 



Client: LOS ALAMOS NATIONAL LAB - MIGLIO 
Recvd 98/02/03 
Job# 1043 

Purchase Order: G5015-TEL8-2A 
Contact: J. Kemp 505/665-9968 

Env. Sci & Waste Tech. (f) 665-9972 
Final 98/02/17 CC: P. Longmire, -9118(F) CTS-7, Los Alamos, NM 87545 

Cust LABEL INFO 

LANL-REQ#4072R 
LANL-REQ#4072R 
LANL-REQ#4072R 
LANL-REQ#4072R 

04LA-98-0026 
04LA-98-0028 
04LA-98-0030 
04LA-98-0032 

r: Laboratory RERUN in progress 

JOB.SX REFDATE QUANT 

1043.01 
1043.02 
1043.03 
1043.04 

980127 
980126 
980127 
980126 

500 
500 
500 
500 

ELYS 

180 
203 
218 
210 

TU 

0.97r 
9.5 
4.52r 
4.52 

eTU 

0.09 
0.3 
0.15 
0.15 



Distribution: 

April 8, 1998 
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Job # 1043 

LOS ALAMOS NATIONAL LABORATORY 
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Revised 12 September 1995 

GENERAL COMMENTS ON TRITIUM RESULTS 

Tritium Scale (New) 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year-1 • In this scale, 
1 TU is 7. 088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65% year-1 . In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F - 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Very low tritium values 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II. 8, in the "Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling". Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency is equivalent to 1. 00 cpm per 2 TU. The background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 
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. Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
tritiated-water standards and their use, Int. J. Appl. Radiat. Isot., 33, 383-
386, 1982. 

Taylor, C.B., and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radiat. Isot., 33, 377-382, 1982. 



Client: LOS ALAMOS NATIONAL LAB - MIGLIO 
Recvd 98/02/03 
Job# 1043 

Purchase Order: G5015-TEL8-2A 
Contact: J. Kemp 505/665-9968 

Env. Sci & Waste Tech. (f) 665-9972 
Final 98/04/06 CC: P. Longmire, -9118(F) CTS-7, Los Alamos, NM 87545 

Cust LABEL INFO 

LANL-REQ#4072R 04LA-98-0026 
LANL-REQ#4072R 04LA-98-0028 
LANL-REQ#4072R 04LA-98-0030 
LANL-REQ#4072R 04LA-98-0032 

* Average of duplicate runs 

JOB.SX REFDATE QUANT 

1043.01 
1043.02 
1043.03 
1043.04 

980127 
980126 
980127 
980126 

500 
500 
500 
500 

ELYS 

176 
203 
138 
210 

TU eTU 

0.85* 0.09 
9.5 0.3 
4.36* 0.14 
4.52 0.15 



Monday, February 02, 1998 

Los Alamos 
NATIONAL LABORATORY 

ATTN: H. Gate Ostlund 

UOM TRITIUM LABORATORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 212198 

REPORT DUE: 3/2198 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 I AP; PO# G5015 

LANL ER SMO CONTACT: 

ANALYSIS SAMPLE CONT 
ORDER CODE ID ID 

LH3 04LA-98-0026 03 

LH3 04LA-98-0028 03 

LH3 04LA-98-0030 03 

LH3 04LA-98-0032 03 

SAMPLE 
MATRIX 

w 
w 
w 
w 

REQUEST NUMBER: 4072R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4072R 

Per Agreement Number: PO 256BA 

Project Cost Code: MA4355600040 

DATE COMMENTS 
SAMPLED 

1/27/98 

1/26/98 

1/27/98 

1/26/98 

Final Page of REQUEST NUMBER 4072R Page 1 



Tuesday, February 17, 1998 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 2/17/98 

REPORT DUE: 3/17/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA - 1049 , AP; 

REQUEST NUMBER: 4113R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 4113R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

LANL ER SMO C~NTA~Joylene Valdez ¥S H»65 5056659968 

SJgnat~e: ~i t1tt u- "') L\..J-9/ 
{ I 

ANALYSIS ANALYTE($) \ SAMPLE CONT SAMPLE DATE 
ORDER CODE '\__j ID ID MATRIX SAMPLED 

COMMENTS 

METIAL 04LA-98-0034 01 s 2/13/98 

Final Page of REQUEST NUMBER 4113R Page 1 



Paragon Analytics, Inc. 
TOTAL METALS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
4113R 

Order Number- 9802123 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 1 soil sample. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The sample was received cool and intact on 02/18/98. 

1.3 The client had not designated a sample for quality control. The lab designated P AI 
sample ID 9802123-1 as the quality control sample for this Order Number. 

1.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0. 

PARAGON ANALYTICS, INC. 000001 



1. 5 The sample was analyzed and reported based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) TI..M03.0. 

1.6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

1. 7 The sample was prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

1.8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the contract required detection limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the contract required detection limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples associated with CLP analyses were within 
acceptance criteria. 

1. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met with the following exception. 

Analyte 
Antimony 

Sample ID 
9802123-1MS 

The associated sample results are flagged for antimony. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision were met. 

• A serial dilution was analyzed with the ICP batch. All acceptance criteria were 
met with the following exception. 

Analyte 
Sodium 

Sample ID 
9802123-1L 

Associated sample results for these elements have been flagged in the report. 

Sodium results in the diluted sample did not agree within 10% with the undiluted 
sample results. Results for this element are flagged with an "E" indicating a potential 
matrix effect. The concentrations of sodium in the diluted and undiluted samples were 

PARAGON ANALYTICS, INC. 000002 



--

below the CRDL. These relatively low concentrations may have contributed to 1~ I 
greater than 10% difference between the two sets of results. 

The data contained in the following report have been reviewed and approved by the 

pers~elliste~ 

l1~~ 3!!1-/qff 
D~atrick Date 
Senior Inorganic Chemist 

sw >/Jz/7'6 , 
Date Reviewer's Initials 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, INC. 
000003 



CCS/VALIDATION COVER SHEET 

M Code --- SDG/RN:4113R LAB NAME Paragon LAB CODE ---
NAME OF CCS CHECKER COMPANY ------- --------

NAME OF VALIDATOR R. Sherman COMPANY LATA -------
CCS DATE VALIDATION DATE 3/27/98 EDS ENTRY DATE ---

ANALYTICAL SUITE: o VOLATILES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

---
o HIGH EXPLOSIVES 
x INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify _______________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Signature/1st validation ~9-~ 
Signature/2nd validation 

3/1-') ('zz 
--------------Qualifiers entered Date ----------------- -----



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx~ate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~ate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" ~plies "PM" also, and 
must not be used alone 

P Use professional judgement based on data use . It usually 
has an "M"with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
~portant to the data user. 

1 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential ~pact that could result from 
using the P qualified data. (For example, in the case of 
holding t~e excedance, the project manager/delegee can 
decide to use the data with no qualification when analyltes 
of interest are known to not be adversely affected by 
holding t~e exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likley because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect ~pacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSD or %D exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSD or %D exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPD > advisory 20% limit. 

INORGANICS (I) 

3 Spike recovery > upper limit (125%) and the results > the 
EDL. 

3a Spike recovery < lower limit (75%) and the results are > the 
EDL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 res recovery > 120% and results > EDL. 

7a ICS recovery 50-79% 

7b ICS recovery < 50% and result < EDL. 

Sa For ICV and CCV, recovery is lower than specification 

Sb For ICV and CCV, recovery is higher than specification 

8c For ICV and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

8d For ICV and CCV, recovery is extremely low and detection may 
be impaired. 

8e For ICV and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1.:: Carrier recovery 10-40% and result > EQL. 

1 Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



\,. INORGANICS 
Calibration NA 

Present? X yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? X yes no OK 

Continuing calibration 
verification 

Present? X yes no OK Obtain form lab. Q=A 
Blanks (Applies to each) 

Present? X yes no OK Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 

\ ~nalyze at each wavelength 

Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 10% or 2 hours 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

~ EDL, or if concentration of 
analyte < 1 OX EDL, repeat all 
samples in batch. 

Ba, Be, Ca, Fe, Ni, K, Se, Tl, and 
Mg detected in blanks. No 
action required. 



ICP Interference check sample 

Present? X yes no 

Solution contains Ag, Ba, Be, 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & 
Zn 

Analyze at beginning of each 
run 

Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Spike sample analysis 

Present? X yes no 

One per run, per matrix, 
concentration, SDG 

% recovery: 75-125% (unless 
cone. > 4X spike cone.) 

Spike recovery of Sb = 72.0% 

OK 

UJ 

Obtain from lab. Q=A 

If the ICS recovery is >120% and the 
results are >EDL, qualify data as J+ 

17 

If recovery is 50-79%, qualify data as J- 17a 

If ICS recovery is < 50% and results are < 17b 
EDL, qualify results as R, PM 

Obtain from lab. Q=A 

If spike recovery > 125% and results < 
EDL, OK 

If spike recovery < 75% and results are 
>EDL, qualify results as J- if same 
matrix, P if not. 

If spike recovery > 125% and results are 13 
>EDL, qualify data as J+ if same matrix, 
P if not. 

If spike recovery 30-74% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not. 

If spike recovery results < 30% and 13d 
results < EDL, qualify as R, PM. 



. Duplicate 

Present? X yes no OK Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD : ::;; 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of ± EDL 
Laborato~ Control Sample 
(LCS) 

OK 
Aqueous LCS per batch/SDG If criterion not met, qualify each analyte 16a 

associated with the LCS in the same 
% recovery : 80-120% (except batch as...J.: 
Ag & Sb) 16 

for < 80% and J+ for > 120% 
A solid LCS was analyzed. All 
analytes met aqueous criteria 
axcept Na (79.3%) 

Holding time Compare analysis date with date of 
sample collection on the Analysis 

Analyze water samples for Hg 
klk 

Request 
within 28 days of sample 
collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

'-- 04LA-98-0034 
Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA __ __ Case No.: SAS No.: SDG No. : 4113R 

Matrix (soil/water) : SOIL 

Level (low/med) : LOW 

Lab Sample ID: 9802123-1 

Date Received: 02/18/98 

% Solids:· 98.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: GRAY ·----
Color After: COLORLESS 

Comments: 

Analyte Concentration c Q 

-Aluminum 2830 
Antimony_ 0.69 u N ---Arsenic 0.61 B -Barium 57.1 -Beryllium 0.22 B 
Cadmium 0.06 u 
Calcium- 2280 
Chromium -6.0 -Cobalt 2.6 B 
Copper- 12.4 -Iron 5820 -Lead 2.3 -Magnesium 1300 -Manganese 76.0 -Mercury_ 0.01 B 
Nickel 6.4 B 
Potassium 880 B 
Selenium 0.63 u -Silver 0.18 u 
Sodium-- 182 B E 
Thallium ---0.77 u 
Vanadium- 11.1 - -Zinc 15.7 -

-
-

Clarity Before: N/A __ 

Clarity After: CLEAR 

M 

-p 
p 
-p 

p -p 
p-
-p -p 

p -p -p 
-p -p 

p 
AV 
p -p 
p -p -p 
-p -p 
-p -

-
-
Texture: 

Artifacts: 

FINE/C 

SAMPLE MATRIX CONSISTED_OF_A_FINE MATERIAL WITH SMALL PEBBLES. -----

FORM I - IN 



U.S. EPA - CLP 

Lab Name: PARAGON ANALYTICS _______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water) : SOIL 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum -61.6 B -47.5 B -58.9 B -34.0 B 
Antimony- --- -- --- - --- - --- -3.4 u 3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.5 u 2.5 u 2.5 u 2.5 u - - - - -
Barium 0.4 B 0.1 B 0.2 B 0.3 B 
~~yllium - - - -

0.4 B 0.2 u 0.3 B 0.2 u - - - -
amium 0.3 u 0.3 u 0.3 u 0.3 u 

Calcium- - - - -
82.2 B 107.5 B 79.0 B 87.8 B 

Chromium ---- - -- - -- - ----- --1.4 B -1.9 B -1.6 B -1.4 B - -- - ---- - ---- - ---- -Cobalt 0.8 u 0.8 u 0.8 u 0.8 u - - - -Copper __ 0.6 u 0.6 u 0.6 u 0.6 u - - - -Iron 42.4 B 46.4 B 40.8 B 42.2 B --- - -- - -- - -- -Lead 1.4 u 1.4 u 1.4 u 1.4 u - - - -Magnesium -12.3 B 17.6 B -15.6 B -9.8 B -- - -- - -- - -- -Manganese -0.4 B -0.6 B -0.5 B -0.4 B -- o.o:z:: ---
0.0~ 

---
0. ~~ --- -Mercury_. u u u 

Nickel 1.0 B 0.7 u 0.7 u 0.7 u - - - -Potassium 62.1 B 46.9 u 46.9 u 743.8 B --- - --- - --- - -- -Selenium 3.1 u 3.1 u 3.1 u 3.1 B - - - - -Silver 0.9 u 0.9 u 0.9 u 0.9 u 
Sodium-- - - - --46.9 B -61.9 B -58.8 B -36.8 B -- - -- - -- - -- -Thallium 3.8 u 4.9 B 7.0 B 4.8 B 
Vanadium- - - - -0.8 u 0.8 u 0.8 u 0.8 u - - - - -Zinc 0.8 u 0.8 u 0.8 u 0.8 u - - - -

- - - -
- - - -

FORM III - IN 

SDG No. : 4113R 

Prepa-
ration 
Blank c M 

----
-16.104 B p -- -0.680 u p 

-
0.500 u p 

-
0.018 u p -0.040 u p -
0.060 u p -14.730 B p ----- --0.274 B p --- -0.160 u p -0.120 u p -9.788 B p -0.280 u p --4.894 B p --- --0.114 B p --- -0.010 u AV -0.140 u p -9.380 u p 

-0.620 u p -0.180 u p --13.580 B p -- -0.760 u p -0.160 u p 
-0.160 u p -

- --
- --

000018 



U.S. EPA - CLP 

Lab Name: PARAGON ANALYTICS _______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water) : 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

Aluminum 10.2 u 
Antimony- - --- - -3.4 u 
Arsenic - - - -2.5 u -- - - -Barium 0.1 u &, -yllium 

- - --0.3 B - --- - -dmium 0.3 u 
Calcium- - - -127.2 B 
Chromium - -- - --2.0 B - - -- - -Cobalt 0.8 u -- - - -Copper __ 0.6 u - - -Iron 51.3 B - -- - -Lead 1.4 u - - -Magnesium 29.5 B - -- - -Manganese -0.6 B - -- - -Mercury_ - - -Nickel 0.7 u - - -Potassium 711.0 B - -- - -Selenium 3.1 u 
Silver - - - -0.9 u 
Sodium-- - - --49.6 B 
Thallillrit - -- - -3.8 u 
Vanadium- - - -0.8 u - - - -Zinc -0.8 B - -- - -

- - -
- - -

FORM III - IN 

SDG No. : 4113R 

Prepa-
ration 

c Blank c M 

---p - - --p - - --p 
- - -p - - --p - - --p - - --p - - -p - - -p - - -p - - p-
- - --p 
- - -p - - -p - - -NR - - -p - - -p - - -p - - -p - - -p - - -p - - --p - - -p - - -
- - --
- - --

000019 



Lab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

04LA-98-0034 

SDG No. : 4113R 

Matrix (soil/water) : SOIL Level (low/med) : LOW 

% Solids for Sample: 98.6 % Solids for Duplicate: 98.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -Aluminum 2832.0568 3071.4077 8.1 p 
Antimony- u - -- - - -0.6897 0.6897 u p 
Arsenic - - -0.6146 B 0.5071 u 200.0 p - - - - -Barium 40.5680 57.0609 51.6694 9.9 p - - - -- - - -Beryllium 0.2231 B 0.2373 B 6.2 p -- - - -Cadmium 0.0609 u 0.0609 u p 
Calcium- -1014.199 2275.2901 2346.6694 3.1 p 
Chromium - - -- - - -2.0280 5.9533 6.3793 6.9 p - -- - - -- - - -Cobalt 2.6389 B 2.4929 B 5.7 p -- - - -Copper __ 5.0710 12.4178 12.7302 2.5 p -- - - -- - - -Iron 5824.2049 5882.5152 1.0 p - - -- - - -Lead 0.6090 2.3489 2.7424 15.5 p - - - - - -Magnesium 1014.199 1298.2252 1369.4970 5.3 p - - -- - - -Manganese 76.0041 78.5842 3.3 p - - -- - - -Mercury_ 0.0127 B 0.0172 B 30.1 AV - - -Nickel 6.3955 B 8.0507 B 22.9 p 
Potassium - - - p-880.2779 B 886.7424 B 0.7 
Selenium -- - - p-0.6288 u 0.6288 u - - -Silver 0.1826 u 0.1826 u p 
Sodium-- - -182.3144 B 182.9716 B 0.4 p 
Thallium -- - - -0.7708 u 0.7708 u p 
Vanadium- 10.1420 - -11.0974 10.7830 2.9 p 
Zinc - - - - -- - - -4.0570 15.7160 15.8803 1.0 p -- - - -- - - -

- - - -
- - --

FORM VI - IN 

000022 



U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

04LA-98-0034 
Lab Name: PARAGON_ANALYTICS _________ ___ Contract: 

Lab Code:. NA Case No.: SAS No.: SDG No.: 4113R 

Matrix (soil/water) : SOIL Level (low/med) : LOW 

% Solids for Sample: 98.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -Aluminum NR - - -Antimony 75-125 73.0365 0.6897 u 101.42 72.0 N p 
Arsenic - - - - --75-125 376.9128 0.6146 B 405.68 92.8 p - - - - ---- - -Barium 75-125 418.8621 57.0609 405.68 89.2 p - - - - ---- - -
Beryllium 75-125 9.9655 0.2231 B 10.14 96.1 p 

- - - ---- - -Cadmium 75-125 9.0852 0.0609 u 10.14 89.6 p 
Calcium- - - - -- - -

NR 
Chromium - - -75-125 44.4503 5.9533 40.57 94.9 p 
Cgpalt - - - - i3 ---- -75-125 95.1034 2.6389 101.42 91.2 p 

{_.)per_ - - - -- - -75-125 61.1602 12.4178 50.71 96.1 p - - - - ---- -Iron NR - - -Lead 75-125 98.0061 2.3489 101.42 94.3 p - - - - ---- -Magnesium NR - - -Manganese 75-125 173.8519 76.0041 101.42 96.5 p - - - - ---- - AV Mercury_ 75-125 2.5355 0.0127 B 2.54 99.3 - - - -- -Nickel 75-125 98.8276 6.3955 B 101.42 91.1 p - - - ---- -Potassium NR 
Selenium - u -75-125 386.3245 0.6288 405.68 95.2 p - - - - ---- -Silver 75-125 9.5193 0.1826 u 10.14 93.9 p 
Sodium-- - - - -- - NR 
Thallium - u -75-125 371.0730 0.7708 405.68 91.5 p 
Vanadium:- - - - -- - -75-125 104.5497 11.0974 101.42 92.1 p 
Zinc - - - - - -- - p-75-125 112.4118 15.7160 101.42 95.3 - - - - -- - -

- - - -
- - --

Comments: 
SAMPLE_MATRIX_CONSISTED_OF_A_FINE MATERIAL WITH SMALL PEBBLES. _____ _ 

FORM V (Part 1) - IN 

000021 



Tuesday, February 17, 1998 

Los Alamos 
NATIONAL LADORA TORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

REQUEST NUMBER: 4113R 

ANALYSIS TYPE: INORG 

C/f- DZ- /23 

Please analyze the enclosed samples 
according to the schedule indicated: 

These samples are on: 

SHIP DATE: 2/17/98 

REPORT DUE: 3/17/98 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA - 1049 I AP; 

LANL ER SMO C~NTAfi:\Joylen17 Va.ldez jS ~65 5056659968 

S1gnat4[e: \ [1 1 1\ ¥ c I...J-- \_ 0 .. _/U/ 
\ i I 

LANL Request Number: 4113R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4355600040 

ANALYSIS ANAL YTE(~) \ SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE v ID ID MATRIX SAMPLED 

METTAL 04LA-98-0034 01 s 2/13/98 

Final Page of REQUEST NUMBER 4113R Page 1 

000007 



March 23, 1998 

Dr. John Miglio 
Los Alamos National Laboratory SMO 
SMO TA-3, Building 271 
Los Alamos, NM 87545 

RE: Paragon Workorder: 98-02-123 
LANL Request Number: 4113R 

Dear Dr. Miglio: 

One water sample was received from LANL on February 18, 1998. The sample was scheduled 
for Total Metals analysis. The results for this analysis are contained in the enclosed report pages 
1-109. 

Please note that the EDD was sent on March 23, 1998. 

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please 
call. 

gon Analytics, Inc. 
Lance Steere 
Senior Project Manager 

LS/asg 
Enclosure: Report 

FIELD C~PY 
.9l.n 'Emp{oyee Ownea Sma{{ '.Business 



Paragon Analytics, Incorporated 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 9802123 
Client Name: Los Alamos National Laboratory SMO 

Client Project Name: 4113R 
Client Project Number: ./ 

Client PO Number: 

Client Lab Sample COC Number Matrix 
Sample Number 

04LA-98-0034 9802123-1 S01l 

Date 
Collected 

2/13/98 

Time 
Collected 

Page 1 of 1 Paragon Analytics Inc. Date Printed: Wednesday, February 18, 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-98-0034 
Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 4113R 

Matrix (soil/water) : SOIL 

Level (low/med) : LOW 

Lab Sample ID: 9802123-1 

Date Received: 02/18/98 

% Solids:· 98.6 

Concentration Units (ug/L.~r mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: GRAY ---
Color After: COLORLESS 

Comments: 

Analyte Concentration c Q 

-
Aluminum 2830 
Antimony-

-
0.69 u N 

Arsenic - ---0.61 B -Barium 57.1 -
Beryllium 0.22 B 
Cadmium 0.06 u 
Calcium- 2280 
Chromium 

-6.0 - -
Cobalt 2.6 B --Copper __ 12.4 -
Iron 5820 -Lead 2.3 -Magnesium 1300 -Manganese 76.0 -
Mercury_ 0.01 B 
Nickel 6.4 B 
Potassium 880 B 
Selenium 0.63 u -Silver 0.18 u 
Sodium-- 182 B E 
Thalli11TI\ ---0.77 u 
Vanadium- 11.1 - -Zinc 15.7 -

-
-

Clarity Before: N/A __ 

Clarity After: CLEAR 

M 

-p -p -p -p -p -p -p 
-p -p -p -p 
-p -p 
-p -AV 

p -p -p -p -p -p -p 
-p -

-
-
Texture: FINE/C 

Artifacts: 

SAMPLE MATRIX CONSISTED OF A FINE MATERIAL WITH SMALL PEBBLES. ----

FORM I - IN 

000012 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

L~~ ~arne: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

SOW No.: ILM03.0 

EPA Sample No. 
04LA-98-0034 
04LA-98-0034 

-04LA-98-0034 

Contract: 

SAS No.: 

Lab Sample ID 
9802123-1 
-9802123-1~D-----

9802123-1MS 

Were ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments: 

SDG No.: 4113R 

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

COVER PAGE - IN 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.: 4113R 

Initial Calibration Source: IV -----
Continuing Calibration Source: IV _____ _ 

Cm,centration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found ~R (1) True Found ~R {1) Found ~R (1) M 

-
Aluminum 25250.0 25820.06 102.3 50500.0 52122.36 103.2 50526.61 100.1 p 

- -Antimony 250.0 255.82 102.3 500.0 476.63 95.3 474.28 94.9 p 
Arsenic - - -- - - - - -

250.0 252.03 100.8 500.0 478.23 95.6 476.64 95.3 p 
- -- - -- - - - - -

Barium 250.0 247.06 98.8 500.0 469.84 94.0 470.09 94.0 p 
- - -- - - - - -

Beryllium 250.0 257.13 102.9 500.0 498.67 99.7 487.82 97.6 p - -- - - - - -
C'?·.ilmium 250.0 252.33 100.9 500.0 463.60 92.7 467.82 93.6 p 

c.\.,,"" c i urn- - --s6'5oo.o 50521.81 - - - -
25250.0 25955.29 102.8 100.0 49890.30 98.8 p 

Chrorr:uffi - - - -
250.0 258.31 103.3 500.0 504.82 101.0 495.89 99.2 p 

- -- - -- - - - -
Cobalt 250.0 249.40 99.8 500.0 473.31 94.7 464.53 92.9 p -- -- - - -- - - - - -Copper __ 250.0 248.91 99.6 500.0 493.68 98.7 484.27 96.9 p 

- - -- - - - - -
Iron 10250.0 10191.02 99.4 20500.0 19726.00 96.2 19531.51 95.3 p - - - - - -
Lead 250.0 260.58 104.2 500.0 485.01 97.0 482.38 96.5 p 

Magnesium - -- 51986.48 
- -

Ioo.8 
-

25250.0 26619.23 105.4 50500.0 102.9 50905.36 p 
- -Manganese 250.0 251.69 100.7 500.0 484.58 96.9 476.39 95.3 p 

- -- - - - - -Mercury_ 4.0 4.11 102.8 5.0 5.04 100.8 4.95 99.0 AV -- -- -- -Nickel 250.0 246.78 98.7 500.0 458.01 91.6 457.52 91.5 p -- - - -- - - - -Potassium 10000.0 10061.36 100.6 20000.0 19691.44 98.5 19762.50 98.8 p - - - - -Selenium 250.0 258.56 103.4 500.0 490.72 98.1 485.63 97.1 p - -- - -- - - - -Silver 125.0 129.55 103.6 250.0 256.25 102.5 253.01 101.2 p 
Sodium--· -- - -- - - -10250.0 10343.50 100.9 20500.0 20468.01 99.8 20684.61 100.9 p 

- - -
Thallium 250.0 252.27 100.9 500.0 485.95 97.2 479.86 96.0 p 
Vanadium- - -- - - - - -250.0 251.30 100.5 500.0 486.28 97.3 476.17 95.2 p 
Zinc - -- - -- - - - -250.0 246.23 98.5 500.0 461.78 92.4 475.94 95.2 p -- - - -- - - - -

(1) Cont~ol Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 4113R 

Initial Calibration Source: IV ________ __ 

Continuing Calibration Source: IV ________ __ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found ~R (1) True Found ~R (1) Found ~R (1) M 

--
Aluminum 50500.0 50596.45 100.2 53399.48 105.7 p 

- -
Antimony_ 500.0 491.66 98.3 507.83 101.6 p 

--- - - - -Arsenic 500.0 486.61 97.3 503.56 100.7 p 
- --- -- - - -

Barium 500.0 491.30 98.3 503.76 100.8 p 
--- - - -- -

Beryllium 500.0 509.55 101.9 526.29 105.3 p 
--- - - -

C;;u:lmium 500.0 494.88 99.0 507.71 101.5 p 
~, .. cium- --- 51381.66 - -- -

50500.0 101.7 53583.71 106.1 p 
Chromium - -

500.0 503.33 100.7 524.13 104.8 p 
- --- - - -

Cobalt 500.0 487.41 97.5 503.28 100.7 p 
--- --- - - -- -Copper ___ 500.0 485.85 97.2 504.06 100.8 p 

2"0500.0 20547.77 - - -Iron 100.2 21341.30 104.1 p - -
Lead 500.0 491.41 98.3 505.41 101.1 p 

--- - - -
Magnesium 50384.81 50500.0 99.8 52796.18 104.5 p 

- - -Manganese 500.0 479.26 95.9 495.93 99.2 p --- - - -- - -Mercury __ NR 
Nickel 500.0 481.81 96.4 495.84 99.2 p 
Potassium 2"0000.0 20254.24 - -- - -101.3 20730.28 103.7 p 

- -Selenium 500.0 502.86 100.6 518.05 103.6 p 
- --- - -- -Silver 250.0 250.27 100.1 259.14 103.7 p 

Sodium ____ 2"0500.0 19077.85 - -93.1 19594.69 95.6 p 
Thallium - - - -500.0 497.57 99.5 513.92 102.8 p 
Vanadium- --- - - - -

500.0 491.70 98.3 508.39 101.7 p - --- - - - -Zinc 500.0 497.93 99.6 515.92 103.2 p --- - - -- -
--
--

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 4113R 

AA CRDL Standard Source: IV ----------
ICP CRDL Standard Source: IV ----------

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
C;::·i'!.mium 
&..."'"cium
Chrornium 
Cobalt 

True Found 9,R 

----
Copper___ _______ ------- _____ _ 
Iron Lead __ _ 

-----Magnesium 
Manganese 

0.2 Mercury 
Nickel -
Potassium -----

____ o .22 

Selenium ---------

110.0 

Silver -----
Sodium---
Thallium ------
Vanadium- ---------

-----Zinc ---

Initial Final 
True Found 9,R Found %R 

400.0 
-120.0 

20.0 
-400.0 

10.0 
10.0 

10000.0 
20.0 

100.0 
50.0 

200.0 
6.0 

10000.0 
30.0 

80.0 
10000.0 

10.0 
--20.0 
10000.0 

20.0 
--100.0 

40.0 

332.80 
120.51 

21.57 
387.35 

10.69 
9.85 

---=-9-=-8 -=-o 6 • 12 
17.69 
99.15 
49.39 

192.32 
5.59 

--:-1-:-0-:-2-13 . 71 
28.81 

79.21 
9758.53 

11.56 
21.23 

9555.09 
21.60 

101.53 
41.50 

83.2 
100.4 
107.8 

96.8 
106.9 

98.5 
98.1 
88.4 
99.2 
98.8 
96.2 
93.2 

102.1 
96.0 

99.0 
97.6 

115.6 
106.2 

95.6 
108.0 
101.5 
103.8 

387.24 
127.41 

22.98 
411.16 
10.65 
10.10 

10301.64 
17.86 

105.05 
51.48 

203.50 
6.68 

__ 1_0_4-:-03. 25 
29.46 

84.26 
10599.68 

11.85 
21.08 

9155.42 
25.05 

105.68 
45.60 

96.8 
106.2 
114.9 
102.8 
106.5 
101.0 

-103.0 
89.3 

105.0 
103.0 
101.8 
111.3 
104.0 

98.2 

105.3 
106.0 
118.5 
105.4 

91.6 
125.2 
105.7 
114.0 

FORM II (PART 2) - IN 
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U.S. EPA - CLP 

Lab Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water) : SOIL 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum -61.6 B -47.5 B -58.9 B -34.0 B --- -- -- - -- - --- -
Antimony_ 3.4 u 3.4 u 3.4 u 3.4 u - - - -Arsenic 2.5 u 2.5 u 2.5 u 2.5 u - - - - -
~"'"ium 0.4 B 0.1 B 0.2 B 0.3 B 
~""yllium 

- - - -
0.4 B 0.2 u 0.3 B 0.2 u - - - -Cadmium 0.3 u 0.3 u 0.3 u 0.3 u - - - -

Calcium 82.2 B 107.5 B 79.0 B 87.8 B 
Chromium -- - -- - -- - -- -

-1.4 B -1.9 B -1.6 B -1.4 B - -- - -- - --- - -- -Cobalt 0.8 u 0.8 u 0.8 u 0.8 u -- - - - -Copper __ 0.6 u 0.6 u 0.6 u 0.6 u - - - -Iron 42.4 B 46.4 B 40.8 B 42.2 B --- - -- - -- - -- -Lead 1.4 u 1.4 u 1.4 u 1.4 u - - - -Magnesium -12.3 B 17.6 B -15.6 B -9.8 B -- - -- - -- - -- -Manganese -0.4 B -0.6 B -0.5 B -0.4 B -- o.oJ:: -- - -- o.o2 -- -Mercury_. u 0. 02:- u u -Nickel 1.0 B 0.7 u 0.7 u 0.7 u - - - -Potassium 62.1 B 46.9 u 46.9 u 743.8 B --- - -- - -- - -- -Selenium 3.1 u 3.1 u 3.1 u 3.1 B - - - - -Silver 0.9 u 0.9 u 0.9 u 0.9 u 
Sodium-- - - - --46.9 B -61.9 B -58.8 B -36.8 B 
Thallium -- - -- - -- - -- -3.8 u 4.9 B 7.0 B 4.8 B 
Vanadium- - - - -0.8 u 0.8 u 0.8 u 0.8 u 
Zinc - - - - -0.8 u 0.8 u 0.8 u 0.8 u - - - -

- - - -
- - - -

FORM III - IN 

SDG No.: 4113R 

Prepa-
ration 
Blank c M 

---
-16.104 B p 

--- --0.680 u p -0.500 u p -0.018 u p -0.040 u p -0.060 u p -14.730 B p -- --0.274 B p -- -0.160 u p 
-0.120 u p 
-9.788 B p 
-0.280 u p 
-

-4.894 B p -- --0.114 B p -- -0.010 u AV -
0.140 u p -9.380 u p -0.620 u p -0.180 u p 

-
-13.580 B p -- -0.760 u p 

-0.160 u p -0.160 u p --
- --
- --

000018 



U.S. EPA - CLP 

Lab Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water) : 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

Aluminum 10.2 u - --- - -
Antimony_ 3.4 u - - -
Arsenic 2.5 u - - -
BCi.um · 0.1 u - - -
B yllium -0.3 B - -- - -Cadmium 0.3 u 
Calcium- - - -127.2 B 
Chromium 

- -- - --2.0 B - - -- - -Cobalt 0.8 u -- - - -Copper __ 0.6 u - - -Iron 51.3 B Lead ___ - --- - -
1.4 u - - -

Magnesium 29.5 B - --- - -
Manganese -0.6 B - -- - -Mercury_ - - -Nickel 0.7 u - - -Potassium 711.0 B - -- - -Selenium 3.1 u - - - -Silver 0.9 u 
Sodium-- - - --49.6 B - -- - -Thallium· 3.8 u 
Vanadium- - - -0.8 u 
Zinc - - - -

-0.8 B - --- - -
- - -
- - -

FORM III - IN 

SDG No. : 4113R 

Prepa-
ration 

c Blank c fv'I 

---p 
- - -p 
- - -p - - -p 
- - -p 
- - --p - - --p - - -p - - -p - - -p - - -p - - -p 
- - -p - - -p 
- - -NR - - -p 
- - --p - - -p 
- - -p - - -p - - --p 
- - -p 
- - -p - - -
- - ---
- - --

000019 



--u.s. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

~) ,-

"' 

Lab Name: PAR4GON_ANALYTICS Contract: 

Lab Code: NA Case No.: SAS No: SDG No.: 4113R 

ICP ID Number: TJA 61E 1 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum 500000 500000 519356 509910.6 102.0 541706 538066.6 107.6 - - - - -
Antimony_ 500 458.1 91.6 500.8 100.2 -- -- - --Arsenic 500 467.1 93.4 508.4 101.7 - -- -- - --Barium 500 449.7 89.9 493.6 98.7 -- -- - -- -Beryllium 500 472.3 94.5 508.5 101.7 -- -- - --Cadmium 1000 836.0 83.6 925.9 92.6 
Calcium- -- 492475.0 - -- -

500000 500000 505207 98.5 556240 543044.6 108.6 
~hromium - - - - - -

500 457.2 91.4 476.8 95.4 
~obalt--= -- -- - -- -

500 427.8 85.6 463.9 92.8 -- -- - -- -Copper __ 500 489.1 97.8 509.2 101.8 -- - --Iron 200000 200000 196047 190967.2 95.5 215541 210606.2 105.3 - - - - - -
Lead 1000 883.0 88.3 915.6 91.6 -- -- - -- -Magnesium 500000 500000 515354 505547.4 101.1 530716 520108.6 104.0 - - - - -Manganese 500 450.5 90.1 470.5 94.1 -- -- - -- -Mercury_ 
Nickel 1000 819.7 82.0 899.5 90.0 -- -- - -- -Potassium 
Selenium 500 474.1 94.8 504.8 101.0 - -- -- - --Silver 1000 1006.6 100.7 1035.6 103.6 
Sodium-- -- -- --
Thallium 500 430.1 86.0 466.8 93.4 
Vanadium- -- -- - -- -500 463.1 92.6 496.2 99.2 - -- -- - -- -Zinc 1000 842.6 84.3 955.5 95.6 -- -- - -- -

FORM IV - IN 

000020 



U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

04LA-98-0034 
Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code :- NA Case No.: SAS No.: SDG No. : 4113R 

Matrix (soil/water) : SOIL Level (low/med) : LOW 

% Solids for Sample: 98.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- --Aluminum NR - - -
Antimony_ 75-125 73.0365 0.6897 u 101.42 72.0 N p 

- - - --- -
Arsenic 75-125 376.9128 0.6146 B 405.68 92.8 p -- - - - --- - -
Barium 75-125 418.8621 57.0609 405.68 89.2 p 

- - - - --- - -
Beryllium 75-125 9.9655 0.2231 B 10.14 96.1 p 

- - - --- - -
Cadmium 75-125 9.0852 0.0609 u 10.14 89.6 p 

- - - --- - -
Calcium NR 
Chromium 

- - -
75-125 44.4503 5.9533 40.57 94.9 p 

- - - - - --- - -
0- '"'al t 75-125 95.1034 2.6389 B 101.42 91.2 p 

C...;_;.>per= 
- - - --- - -

75-125 61.1602 12.4178 50.71 96.1 p 
- - - - -- - -

Iron NR - - -
Lead 75-125 98.0061 2.3489 101.42 94.3 p 

- - - - -- - -
Magnesium NR - - -
Manganese 75-125 173.8519 76.0041 101.42 96.5 p 

- - - - -- - -Mercury_ 75-125 2.5355 0.0127 B 2.54 99.3 AV - - - -- -
Nickel 75-125 98.8276 6.3955 B 101.42 91.1 p - - - -- - -Potassium NR - - -
Selenium 75-125 386.3245 0.6288 u 405.68 95.2 p - - - - -- - -
Silver 75-125 9.5193 0.1826 u 10.14 93.9 p 
Sodium-- - - - -- - -NR - - -
Thallium 75-125 371.0730 0.7708 u 405.68 91.5 p 
Vanadium:- - - - -- - -75-125 104.5497 11.0974 101.42 92.1 p - - - - - -- - -Zinc 75-125 112.4118 15.7160 101.42 95.3 p --- - - - - -- - -

- - -
- - -

Comments: 
SAMPLE_MATRIX_CONSISTED_OF_A_FINE_MATERIAL_WITH SMALL PEBBLES. ______ __ 

FORM V (Part 1) - IN 

000021 



Lab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

04LA-98-0034 

SDG No. : 4113R 

Matrix (soil/water) : SOIL Level (low/med) : LOW 

% Solids for Sample: 98.6 % Solids for Duplicate: 98.6 

Concentration Units (ug/Lor mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -Aluminum 2832.0568 3071.4077 8.1 p 
- - -- - - -Antimony_ 0.6897 u 0.6897 u p - -

Arsenic 0.6146 B 0.5071 u 200.0 p 
- - - - -Barium 40.5680 57.0609 51.6694 9.9 p - - - -- - - -Beryllium 0.2231 B 0.2373 B 6.2 p -- - - -Cadmium 0.0609 u 0.0609 u p 

Calcium- - -1014.199 2275.2901 2346.6694 3.1 p 
Chromium 

- - - -- - - -
2.0280 5.9533 6.3793 6.9 p 

- -- - - -- - - -Cobalt 2.6389 B 2.4929 B 5.7 p 
-- -- - - -Copper __ 5.0710 12.4178 12.7302 2.5 p -- - - -- - - -Iron 5824.2049 5882.5152 1.0 p 

- - -- - - -Lead 0.6090 2.3489 2.7424 15.5 p -- - - - - - -Magnesium 1014.199 1298.2252 1369.4970 5.3 p 
- - - -- - - -Manganese 76.0041 78.5842 3.3 p 

- - -- - - -Mercury_ 0.0127 B 0.0172 B 30.1 AV - - -Nickel 6.3955 B 8.0507 B 22.9 p 
Potassium - - - -880.2779 B 886.7424 B 0.7 p 
Selenium -- - - -0.6288 u 0.6288 u p 
Silver - - -0.1826 u 0.1826 u p 
Sodium-- 182.3144 182.9716 - -B B 0.4 p 
Thallium 0.7708 0.7708 

-- - - -u u p 
Vanadium- 10.1420 11.0974 10.7830 - -2.9 p 
Zinc - - - - -- - - -4.0570 15.7160 15.8803 1.0 p -- - - -- - - -

- - - -
- - - -

FORM VI - IN 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 4113R 

Solid LCS Source: ERA2 3 0 ____ __ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 6210.0 5691.7 3870.0 8570.0 91.7 -- - - - -- -Antimony_ 51.2 49.0 12.2 90.1 95.7 ---- -- - -- -- -Arsenic 62.7 62.0 43.9 81.5 98.9 -- --- - ---- -- -Barium 260.0 245.8 190.0 330.0 94.5 -- -- - -- -- -Beryllium 87.2 88.3 67.0 107.0 101.3 -- -- - -- --Cadmium 77.4 70.7 51.4 103.0 91.3 
c..,:J cium-. -- ~11.2 - --- -- -

2760.0 1770.0 3750.0 91.0 
c.\._omium - -- - - - -

76.9 72.3 59.4 94.6 94.0 - -- --- - -- -- -Cobalt 101.0 98.9 76.8 125.0 97.9 --- -- -- - -- -- -Copper __ 58.2 58.5 45.9 70.4 100.5 - --- --Iron 15300.0 14030.7 8840.0 21700.0 91.7 - - - - - -Lead 122.0 104.8 82.7 160.0 85.9 
Magnesium -- --1657.7 - -- -- -1800.0 1440.0 2160.0 92.1 -- - - - -- -Manganese 232.0 228.3 178.0 285.0 98.4 -- -- - -- -- -Mercury __ . -Nickel 163.0 152.9 122.0 204.0 93.8 
Potassium -- --1965.8 - -- -- -2020.0 1410.0 2630.0 97.3 
Selenium -- -- - - -- -91.7 90.3 65.5 118.0 98.5 
Silver 

- --- -- - --- -- -
69.6 76.6 51.4 87.7 110.1 

Sodium-- -- -- - --- --474.0 375.8 B 305.0 645.0 79.3 
Thallium -- -- --- -- -50.5 51.4 24.0 76.8 101.8 
Vanadium- --- -- - --- --142.0 137.1 89.2 195.0 96.5 
Zinc - -- -- - --- -- -114.0 109.4 84.1 144.0 96.0 -- -- - -- -- -

-
-

FORM VII - IN 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No. : 4113R 

Solid LCS Source: ERA230 __ _ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum -
Antimony_ -Arsenic - -
Barium -Beryllium -Cadmium 
0''""1 cium-

-

&-;omium -
- -Cobalt -- -Copper __ -Iron -Lead -Magnesium -Manganese -Mercury_. 2.5 2.4 2.0 3.0 96.0 - -Nickel -Potassium -Selenium - -Silver 

Sodium-- -
-Thallium 

Vanadium- -
- -Zinc --- -

-
-

FORM VII - IN 

000024 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

04LA-98-0034 
Lab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No. : 4113R 

Matrix (soil/water) : SOIL Level (low/med) : LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result ( s) c ence Q M 

- -
Aluminum 13962.04 13665.90 2.1 p -- - - -- - - -- - - -Antimony 3.40 u 17.00 u p 
Arsenic - - - - -3.03 B 12.50 u 100.0 p - - - - - - -Barium 281.31 282.75 B 0.5 p - - - -- - - -Beryllium 1.10 B 1. 70 B 54.5 p - - - - - -Cadmium 0.30 u 1. 50 u p 
Calcium- - - - -11217.18 11331.80 B 1.0 p 
Chromium -- - - -- - -- - - -29.35 20.60 B 29.8 p 

- - - - - - - -Cobalt 13.01 B 11.25 B 13.5 p -- - - - - - -
~opper __ 61.22 59.50 B 2.8 p - - - -- - - -Iron 28713.33 27536.95 4.1 p -- - - -- - - -- - - -Lead 11.58 7.00 u 100.0 p 

- - - - - - -Magnesium 6400.25 6416.00 B 0.2 p 
- - - -- - - -Manganese 374.70 378.30 1.0 p 
- - - - -- - - -Mercury_ NR - - -Nickel 31.53 B 31.95 B 1.3 p - - -- - - -Potassium 4339.77 B 4598.25 B 6.0 p 
- - -- - - -

Selenium 3.10 u 15.50 u p - - - - -Silver 0.90 u 4.50 u p 
Sodium-- - - - -898.81 B 647.55 B 28.0 E p - - - - -Thallium 3.80 u 19.00 u p 
Vanadium- - - - -54.71 53.20 B 2.8 p - - - - -- - - -Zinc 77.48 82.65 B 6.7 p - - -- -- - - -

- - - -

FORM IX - IN 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

L~ Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.: 4113R 

ICP ID Number: Date: 01/1S/98 

Flame AA ID Number LEEMAN 1 

Furnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

--
Aluminum 200 NR 
Antimony- -- - -

60 NR 
Arsenic - - -10 NR - - -
Barium 200 NR -- - -
Beryllium s NR - -Cadmium s NR 
Calcium- - -sooo NR 
Chromium -- - -

10 NR - - -Cobalt so NR -- - -Copper __ 2S NR - -
Iron 100 NR -- -
Lead 3 NR - -Magnesium sooo NR -- - -
Manganese 1S NR 
Mercury_ 2S3.70 0.2 B.D.).~ AV - - -- -
Nickel 40 _p 0l!1&~ NR 
Potassium sooo NR -- - -Selenium s NR - -
Silver 10 NR 
Sodium-- - -sooo NR 
Thallium 

-- - -10 NR 
Vanadium- -so NR - - -
Zinc 20 NR - -

--

Comments: 

FORM X - IN 
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--
U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lao Name: PARAGON ANALYTICS ---- Contract: 

Lab Code :. NA Case No.: SAS No.: SDG No.: 4113R 

ICP ID Number: TJA 61E 1 Date: 01/15/98 

Flame AA ID Number 

Furnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

--
Aluminum 308.22 200 10.2 p 

- - -- - -- -
Antimony 206.84 60 3.4 p 

Arsenic - - - - -
189.04 10 2.5 p 

- - - - -
Barium 493.41 200 0.1 p - - -- - -Beryllium 313.04 5 0.2 p 

- - - -
Cadmium 226.50 5 0.3 p 

Calcium- - - -
317.93 5000 1.8 p 

Chromium - -- - -
267.72 10 0.9 p 

- - - - -Cobalt 228.62 50 0.8 p 
-324.75- - -Copper __ 25 0.6 p 
- - - -

Iron 271.44 100 15.9 p - - -- - -- -Lead 220.35 3 1.4 p 
- - - -

Magnesium 279.08 5000 7.7 p 
- - -- - -

Manganese 257.61 15 0.2 p 
- - - -Mercury_ 0.2 NR -- - -

Nickel 231.60 40 0.7 p 
- - - -

Potassium 766.49 5000 46.9 p 
- - -- - -- -Selenium 196.03 5 3.1 p - - - - -

Silver 328.07 10 0.9 p 
Sodium-- - - - -

588.99 5000 2.1 p 
-- - - -- - -Thallium 190.86 10 3.8 p 

- - - - -Vanadium 292.40 50 0.8 p 
- - - - -Zinc 206.20 20 0.8 p 

- - - -
--

Comments: 

FORM X - IN 
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U.S. EPA - CLP 

11A 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: ______ SAS No. : SDG No.: 4113R 

ICP ID Number: TJA 61E 1 Date: 10/15/97 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) Al Ca Fe Mg BA -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Antimony.:_ 206.84 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -=-o.ooo35oo Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - -Beryllium 313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Cadmium 226.50 0.0000000 0.0000000 0.0000860 0.0000000 0.0000000 
Calcium-- -- - - - - - -317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - - - - - - -267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- - - - - - -
Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - -- - - - - - -
~·"Jper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -):;,"..Jn 271.44 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -Lead 220.35 0.0003700 0.0000000 0.0000630 0.0000000 0.0000000 - -- - - - - - -Magnesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - - - - - -Manganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -Mercury __ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - -Selenium 196.03 0.0000040 0.0000000 -0.0000790 0.0000000 0.0000000 - - -- - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium--- - -- - - - - - -588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thalliliffi" -- - - - - - -190.86 0.0000000 0.0000000 -0.0002200 0.0000000 0.0000000 
Vanadium- -- - - - - -292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- - - - - - -Zinc · 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments:· 

FORM XI (Part 1) - IN 
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U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 4113R 

ICP ID Number: TJA 61E 1 Date: 10/15/97 

Analyte 

Wave
length 

(nm) 

Aluminum 308.22 
Antimony= =206.84== 
Arsenic 189.04 
Barium 493.41 
Beryllium -313.04-
Cadmium -226.50-
Calcium-- -317.93 
Chromium- -267.72 
Cobalt 228.62 ----
v--~">per 324.75 
~0n --- -271.44--
Lead _____ -220.35 

Magnesium =279.08== 
Manganese 257.61 
Mercury - --
Nickel -- 231.60 
Potassium -766.49-
Selenium 196.03--
Silver 328.07 ---Sodium 588.99 
Thallium -190.86 
Vanadium- -292.40 
Zinc 206.20 

Comments: 

Interelement Correction 

co CR MN - - -

-0.0058000 0.0000000 0.0000000 - - -0.0000000 0.0010000 0.0000000 - -=-o.oo298oo 
- -0.0000000 0.0000000 - - -0.0000000 0.0000000 0.0000000 - - - -

0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 - - - -0.0723000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0001090 - - - -0.0000000 0.0000000 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 - - - -

-0.0013000 0.0000000 0.0000000 - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 -0.0047900 - - -0.0000000 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 - - - -

FORM XI (Part 2) - IN 

Factors for 

NI -
-0.0013000 

0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0002430 -
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 -

: 

v -
0.0270000 - 0.0000000 - 0.0000000 --0.0031300 
0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0150000 - 0.0000000 - 0.0000000 - 0.0000000 -
0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 -

000029 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES {QUARTERLY) 

Lab Name: PARAGON ANALYTICS _______ __ Contract: 

Lab Code :. NA Case No.: SAS No.: SDG No.: 4113R 

ICP ID Number: TJA 61E 1 Date: 01/15/98 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--Aluminum 15.00 500000.0 p 

Antimony- - --15.00 10000.0 p 
Arsenic - -

15.00 10000.0 p - -- - --Barium 15.00 10000.0 p 
- --Beryllium 15.00 10000.0 p - --Cadmium 15.00 10000.0 p 

Calcium- -15.00 500000.0 p 

Chromium - --15.00 10000.0 p 
- -- -Cobalt 15.00 10000.0 p -- -- -Copper __ 15.00 10000.0 p -

Iron 15.00 200000.0 p -- - --Lead 15.00 10000.0 p -- -Magnesium 15.00 500000.0 p 
-

Manganese 15.00 10000.0 p -Mercury_ NR -
Nickel 15.00 10000.0 p -- -Potassium 15.00 100000.0 p -- -Selenium 15.00 10000.0 p - --Silver 15.00 2000.0 p 
Sodium-- --15.00 100000.0 p -Thallium 15.00 10000.0 p 
Vanadium- -15.00 10000.0 p - --Zinc 15.00 10000.0 p ---- - --

--

Comments: 

FORM XII - IN 
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Lab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

13 
PREPARATION LOG 

Contract: ----
Lab Code: NA Case No.: ___ _ SAS No.: 

Method: P 

EPA 
Sample Preparation Weight Volume 

No. Date. (gram) (mL) 

04LA-98 03/10/98 1.00 200 - - 03/10/98 - - - -- -04LA-98 1. 00 200 - -
03/10/98 - - - -- --

04LA-98 1. 00 200 -- - - - - -- -LCSS 03/10/98 1. 00 200 -- - 03/10/98 - - - -- -PBS 1. 00 200 - - - - - -- -

FORM XIII - IN 

SDG No.: 4113R 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: __ _ SAS No.: 

Method: AV 

EPA -. 

Sample Preparation Weight Volume 
No. Date (gram) (mL) 

04LA-98 _02/27/98 0.20 100 - - - - -- -
04LA-98 02/27/98 0.20 100 - - 02/27/98- - - -04LA-98 0.20 100 

-02/27/98- - - --LCSS 0.20 100 
=02/27/98= 

- - --PBS 0.20 100 - - --

FORM XIII - IN 

SDG No. :4113R 
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Lab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

Instrument ID Number: LEEMAN 1 ·--- Method: AV 

--

SDG No.:4113R 

Start Date: 03/02/98 End Date: 03/02/98 

Analytes 
EPA 

Sample D/F Time ~ 
0 R A s A B B c c c c c F p M M H N K s A N T v z 

No. L B s A E D A R 0 u E B G N G I E G A L N 

-- - - - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1100 X -- - - - - - - - - - - - - - - - - - - - - - - -S0.2 1. 00 1102 X -- -- - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1105 X -- - - - - - - - - - - - - - - - - - - - - - - -S2 1. 00 1107 X -- - - - - - - - - - - - - - - - - - - - - - - -85 1. 00 1110 X -- - - - - - - - - - - - - - - - - - - - - - - -S10 1. 00 1113 X -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 1123 X -- - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1125 X -- - - - - - - - - - - - - - - - - - - - - - - -PBS 1. 00 1125 X -- - - - - - - - - - - - - - - - - - - - - - - -(11''"\. 1. 00 1128 X 
~.::>S 

-- - - - - - - - - - - - - - - - - - - - - - - -
1. 00 1130 X -- -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1133 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1135 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1138 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1140 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1143 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1145 -- - - - - - - - - - - - - - - - - - - - - - - - -04LA-98- 1. 00 1148 X -- - - - - - - - - - - - - - - - - - - - - - - -04LA-98- 1. 00 1150 X -- - - - - - - - - - - - - - - - - - - - - - - -CCV 1.00 1153 X -- - - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1155 X -- - - - - - - - - - - - - - - - - - - - - - - -04LA-98- 1. 00 1158 X -- - - - - - - - - - -zzzzzz 1. 00 1200 - - - - - - - - - - - - -

- -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1203 -· -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1205 - -- - - - - - - - - - -zzzzzz 1. 00 1207 - - - - - - - - - - - - - -
- -- - - - - - - - - - -zzzzzz 1. 00 1210 - - - - - - - - - - - - - -
- -- - - - - - - - - - -zzzzzz 1. 00 1212 - - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1215 X 

CCB -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1217 X -- - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

--

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.:4113R 

Instrument ID Number: TJA 61E 1 Method: P 

Start Date: 03/13/98 End Date: 03/13/98 

Analytes 
EPA 

Sample D/F Time %" R A s A B B c c c c c F p M M H N K s A N T v z 
No. L B s A E D A R 0 u E B G N G I E G A L N 

--- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 0941 X X X X X X X X X X X X X X X X X X X X X X ---- -ICB 1. 00 0945 X X X X X X X X X X X X X X X X X X X X X X ---- -CRI 1. 00 0948 X X X X X X X X X X X X X X X X X X X X X X ---- -ICSA 1. 00 0954 X X X X X X X X X X X X X X X X X X X X X X --- -ICSAB 1. 00 0957 X X X X X X X X X X X X X X X X X X X X X X --- ---- -CCV 1.00 1000 X X X X X X X X X X X X X X X X X X X X X X ---- -CCB 1. 00 1004 X X X X X X X X X X X X X X X X X X X X X X --- -PBS 1. 00 1007 X X X X X X X X X X X X X X X X X X X X X X ---- -zzzzzz 1. 00 1010 - ---- - - - - - - - - - - - - - - - - - - - - - -:rrs __ 1. 00 1012 X X X X X X X X X X X X X X X X X X X X X X ---- -
~,..:A-98- 1. 00 1017 X X X X X X X X X X X X X X X X X X X X X X ---- -04LA-98- 1. 00 1020 X X X X X X X X X X X X X X X X X X X X X X ---- -04LA-98- 5.00 1022 X X X X X X X X X X X X X X X X X X X X X X . ---- -04LA-98- 1. 00 1025 X X X X X X X X X X X X X X X X ---- - - - - - - -zzzzzz 1. 00 1038 -- ---- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1041 - ---- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1046 ·- ---- - - - - - - - - - - - - - - - - - - - - - - -CCV 1.00 1048 X X X X X X X X X X X X X X X X X X X X X X --- -CCB 1.00 1052 X X X X X X X X X ---- X X X X X X X X X X X X X -zzzzzz 1. 00 1055 -- ---- - - - - - - - - -zzzzzz 5.00 1057 - - - - - - - - - - - - - -

- --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1100 - ---- - - - - - - - - -zzzzzz 1. 00 1107 - - - - - - - - - - - - - -
- -- - - - - - - - - -zzzzzz 1. 00 1110 - - - - - - - - - - - - - -
·- --- - - - - - - - - -zzzzzz 1. 00 1113 - - - - - - - - - - - - - -
·- --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1118 - ---- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1121 - --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 5.00 1124 - --- - - - - - - - - -CCV 1. 00 1149 X X X X X X X X X X X X X X X X X X X X X X ---CCB 1. 00 1153 X X X ---- X X X X X X X -X X X X X X X X X X X X zzzzzz 1. 00 1157 -
- ---- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1159 - ---- - - - - - - - - - - - - - - - - - - - - - - -

-- - --- - - - - -------- - ------

FORM XIV - IN 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.:4113R 

Instrument ID Number: TJA 61E 1 Method: P 

Start Date: 03/13/98 

EPA 
Sample 

No. 

zzzzzz -CRI 
ICSA 
ICSAB --
CCV 
CCB 

"""·· . 

D/F Time 

1. 00 1204 --
1. 00 1208 
1. 00 1211 --
1. 00 1214 --
1. 00 1216 
1. 00 1221 

End Date: 03/13/98 

Analytes 

% R A S A B B C C C C C F P M M H N K S A N T V Z 
L B S A E D A R 0 U E B G N G I E G A L N 

- - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -X X X X X X X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X X X 

-
-

----------------------------
----------------------------

----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
---- - -- - - - - - - - - - - - - - - - - - - - - - -
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------
----------------------------

FORM XIV - IN 

000035 



til$ 
FEB 0 6 1398 

TO Allyn R. Pratt, EES-13, MS J521 

FR0\1: Gabriela M. Lopez Escobedo.$ 

DATE: January 30, 1998 

SUBJECT: R-9 Intermediate Data Requested by New Mexico Environment Department 

Enclosed are the R-9 Borehole Data Review Summary, case narratives, baseline validation reports, 
and the hard copy data reports for the samples that were collected from the intermediate 
groundwater for the Environmental Restoration Project. Electronic files for the data are not included 
with this deliverable because the electronic files in the Facility for Information Management, Analysis, 
and Display are not complete and accurate at this time. This deliverable is inten~ed to meet your 
requirement to deliver these data to the New Mexico Environment Department DOE Oversight 
Bureau. 

The R-9 Borehole Data Review Summary summarizes the data review conducted by Bart Vanden 
Plas of Los Alamos Technical Associates, Inc. The data review will be documented in detail in the 
R-9 Intermediate Groundwater Data Review, which will be part of the R-9 well report or a Los Alamos 
Canyon report. 

The most significant finding in the R-9 Intermediate Groundwater Data Review is the matrix problem 
with sample 04LA-97-0483. This sample exhibited matrix interferences in the metals and alpha 
spectroscopy analyses. The alpha spectroscopy analysis is used to determine the presence of 
radionuclides, including uranium. The uranium results for this sample are critical to the interpretation 
of the groundwater chemistry. Unfortunately, the data quality for the uranium results is poor. There 
was a low recovery of the tracer e32 U), which indicates a problem with recovering the uranium in the 
sample. Because very little uranium was recovered, the 235 U result was based on a number of counts 
just above the normal background for this isotope. 

If you have any questions about these data, please call Bart Vanden Plas at 662-1821 or Gabriela 
Lopez Escobedo at 662-1817. 

Attachments: 

1 . R-9 Borehole Data Review Summary 

2. Case narratives, baseline validation reports, 'and hard copy data reports for the following request 
numbers: 3777R, 3778R, 3780R, 3781R, 3815R, 3816R, 3817R, 3840R, 3841R, 3842R, 3843R, 
3846R, and 3847R 

GMLE(B-001 ):cf 

Cy: Pat Longmire, CST-7, w/att., MS J534 
Cathy Smith, LATA, w/o att. 
Bart Vanden Plas, LATA, w/att. 
Field Unit 4 file, LATA, w/att.J 
LS401 file, w/o att. 

llllllllllllllllllllllllllllllllllllllll 
FILE 98-8 



R-9 BOREHOLE 
DATA REVIEW SUMMARY 

The analytical results for five groundwater samples collected from the R-9 borehole at location 
LA-0168 were evaluated for the report. Samples were collected on September 26, October 6, 
October 16, and October 20, 1997. The samples were analyzed by external subcontract laboratories 
for organic and inorganic chemicals (including metals, anions, and dissolved silica); radionuclides; 
stable isotopes; and humic acids. The five samples are listed in Table 1. 

Table 1. Summary of Samples Collected 

Sample Sample Stable Humic 
Sample ID Type Depth (ft) Inorganic Organic Radiochemistry Isotopes Acids 

04LA-97-0480 Total 1 137 3778R 2 3777R 3781R 3780R NA3 

04LA-97 -0481 Filtered 4 137 3778R NA 3781R NA 3779R 

04LA-97-0483 Total 280 3815R NA 3817R 3416R NA 

04LA-97 -0486 Total 273 3841R 3840R 3843R 3842R NA 

04LA-97 -0487 Filtered 273 3846R NA 3647R NA NA 

1. collected from the well without filtration; sample includes any sediment present in the groundwater 

2. numbers in columns are request numbers 

3. not analyzed 
4. filtered in the field through a 0.45-llm membrane filter to remove sediment after the sample was collected from the well 

In general, the data quality was good for the sample analyses conducted, and the data are usable 
as qualified. The data quality was lower for sample 04LA-97-0483 because of suspected matrix 
interference. It has been reported that vegetable oil was introduced into sample 04LA-97-0483 in the 
field. Matrix interferences that were indicated in the metals and alpha spectroscopy analyses of 
sample 04LA-97-0483 appear to be related to this high level of organic material. The matrix 
interference resulted in low tracer recoveries in the alpha spectroscopy analysis and results outside 
acceptance criteria for the quality control samples in the metals analysis. 

The technical quality review begins with baseline data validation, which identifies potential technical 
problems associated with sample handling and analyses. In the baseline data validation process, 
quality control data are reviewed against numerical acceptance criteria as described in the 
Environmental Restoration Project Quality Assurance Project Plan (LANL 1996, 53450). During the 
validation process, data that did not meet acceptance criteria were designated by the appropriate 
qualifier flags. 

When potential technical problems were identified during baseline data validation, the data were 
subjected to a focused validation, which was designed to further explore the data quality. Focused 
validation was also implemented to investigate problems identified during the later steps of the data 
review and decision-making processes. The focused validation invoked the professional judgment of 
an experienced chemist who assessed pertinent aspects of the data set to arrive at the conclusions 
regarding the data quality. The focused validation chemist overrode data qualifiers assigned during 
the baseline validation process and qualified data that were not qualified during baseline data 
validation as described in the full report. 

LM_GLE(8-01 )/013098 Page 1 



Tuesday, October 07, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10nt97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT

Signatur~:-~ 

ANALYSIS 
ORDER CODE 

VOAGCMS 

PESTPCB 

PAH 

TOC 

VOAGCMS 

CONT 
10 

04LA-97-0480 01 

04LA-97 -0480 02 

04LA-97 -0480 03 

04LA-97 -0480 04 

04LA-97 -0480 19 

w 
w 
w 
w 
w 

REQUEST NUMBER: 3777R 

ANAL YSJS TYPE: ORG 

These samples are on: 

LANL Request Number: 3777R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

DATE COMMENTS 
SAMPLED 

10/6/97 

10/6/97 

10/6/97 

10/6/97 

10/6/97 

Final Page of REQUEST NUMBER 37nR Page 1 



t:\!a. RECRA 1 L._U LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Client: LANL-REQ#3777R 
RFW# : 97I OL692 
Subcontract : 779ILOOI4-9S 

PESTICIDE/PCB 

Recra LabNet Philadelphia 
Analytical Report 

W.O.#: 02744-064-00I-9999-00 
Date Received : I 0-08-97 

1. The set of samples consisted of one ( 1) water sample collected on I 0-06-97. 

2. The sample and its associated QC samples were extracted on I0-09-9.7-and analyzed based 
on SW846, 3rd Edition, procedures on I0-10-97. The extraction procedure used was 
based on Method 35IO and the extracts were analyzed based on Method 8081. 

3. The cooler temperature upon receipt has been recorded on the chain-of-custody. 

4. All required holding times for extraction and analysis were met. 

5. The sample and its associated QC samples received a sulfuric acid cleanup. 

6. The method blank was below the reporting limits for all target compounds. 

7. All surrogate recoveries were within acceptance criteria. 

8. All blank spike recoveries were within acceptance criteria. 

9. All initial calibrations associated with this data set were within acceptance criteria. 

I 0. All continuing calibration standards analyzed prior to sample extracts were within 
acceptance criteria. 

II. I certify that this data package is in compliance with the terms and conditions of the 
contract, bot!] technically and for completeness, except as detailed in this QC Report. 

4ucu a ~.tWiJ.kAI_ p- A. Michael Taylo 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jeh\pcb\I0-692.pp 

II-S:9J 
Date 

The results presented in this rcpon relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this rcpon arc 
integral pans of the analytical data. Therefore, this rcpon should only be reproduced in its entirety of 330 pages. 

005 
208 Welsh Pool Road • Uonville, PA 19341-1333 • (610)-280.3000 • Fax (610) 280.3041 
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t:\:titiECRA IL..U LabNet 
a division of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Client : LANL-REQ#3777R 
RFW#: 9710L692 

Recra LabNet Philadelphia 
Analytical Report 

W.O# : 02744-064-001-9999-00 
Date Received : 10-08-97 

POLYNUCLEAR AROMATIC HYDROCARBONS BY HPLC 

1. One (1) water sample was collected on 10-06-97. 

2. The sample and its associated QC samples were prepared on 10-09-97 and analyzed 
according to the criteria set forth in EPA Method 831 0 for Polynuclear Aromatic 
Hydrocarbon target compounds on 10-10-97. 

3. The cooler temperature upon receipt has been recorded on the chain-of-custody. 

4. All required holding times for extraction and analysis were met. 

5. All initial calibrations associated with this data set were within acceptance criteria. 

6. Continuing calibration criteria were met for all continuing calibration verification standard 
analyzed prior to the sample extracts. 

7. One (1) of four (4) surrogate recoveries were outside acceptance criteria. A copy of the 
Sample Discrepancy Report (SDR) has been enclosed. 

8. One (1) ofthirty-two (32) blank spike recoveries was outside acceptance criteria. A copy 
of the Sample Discrepancy Report (SDR) has been enclosed. 

9. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report . 

.A4Ct) (? ~>1{414': h .. ./.J 
f6'-' J. Michael Taylor 

Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jehlgc\ I 0-692.pah 

Date 

The results presented in this rcpon relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this rcpon an: 
mtegral pans of the analytical data. Therefore, this rcpon should only be reproduced in its entirety of I 06 pages. 

005 

208 Welsh Pool Road • Uonvllle, PA 19341-1333 • (610)-280-3000 • Fax (610) 28D-3041 



t:\,a RECRA IL..U LabNet 
a division of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Client: LANL-REQ#3777R 
RFW#: 9710L692 
Subcontract# : 7791L0014-9S 

LIONVILLE LABORATORY 
ANALYTICAL REPORT 

W.O.# : 02744-064-001-9999-00 
Date Received: 10-08-97 

INORGANIC CASE NARRATIVE 

1. This narrative covers the analysis of 1 water sample. 

2. The sample was prepared and analyzed in accordance with the method checked on the 
attached glossary. 

3. Sample holding time as required by the method and/or contract was met. 

4. The cooler temperature was recorded on the chain-of-custody. 

5. The method blank was within method criteria. 

6. The Laboratory Control Sample (LCS) was within the laboratory control limits. The 
duplicate LCS was within the 20% Relative Percent Difference (RPD) control limit. 

7. I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this QC 
Report. 

,.4taJ 0 ~vJ Ua<IL ~ 
J. Michael Taylor 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

njp\ilo-692 

I02S.~l 

Date 

The results presented in this rcpon relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this rcpon an: 
mtegral pans of the analytical data. Therefore, this n:pon should only be reproduced in its entirety of 16 pages. 

r " -. 1 
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t:\,a RECRA ll..U LabNet 
a division of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client : LANL-REQ#3777R 
RFW #: 9710L692 
Subcontract#: 7791L0014-9S 

W.O. #: 02744-064-001-9999-00 
Date Received: 1 0-08-97 

GC/MS VOLATILE 

One (I) water sample was collected on 1 0-06-97. 

The sample and its associated QC sample were analyzed according to criteria set forth in SW 846 
Method 8260A for Client Specified Volatile target compounds on 10-14-97. 

The following is a summary of the QC results accompanying these sample results and a 
description of any problems encountered during their analyses: 

1 . The cooler temperature upon receipt has been recorded on the chain-of-custody. 

2. The required holding time for analysis was met. 

3. Non-target compounds were not detected in this sample. 

4. All surrogate recoveries were within EPA QC limits. 

5. The method blank contained the common contaminants Methylene Chloride and Acetone 
at levels less than 2x the CRQL and the target compound Trichloroethene at a level less 
than the CRQL. 

6. All internal standard area and retention time criteria were met. 

7. As of May 24, 1997, WESTON Lionville Laboratory became Recra LabNet Philadelphia. 
Some forms. may still reference WESTON Lionville Laboratory. 

8. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

kl (] ~J#?d~ 
t Michael Tayl 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

mmz/voa/1 0-692v .en 

I0-2f·9J 
Date 

The results presented in this repon relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repon are 
mtegral parts of the analytical data. Therefore, this repon should only be reproduced in its entirety of 85 pages. 

208 Welsh Pool Road • Uonvllle, PA 19341·1333 • (610)·280-3000 • Fax (610) 280-3041 



CCS/VALIPATION COYER SHEET 

M Code __ SDG/RN: 3777R LAB NAME: RECRA LAB CODE. __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 13 November 97 EDS ENTRY DATE. __ _ 

ANALYTICAL SUITE: X VOLATILES 

1. 

2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
X PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments __ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

/ 

--!£-H--Jr...-\!(11. 
Signature/1st validation: ~~ ~ l'ttVoV11 

Signature/2nd validation: 

Qualifiers entered by: Date· 



Los Alamos 
NATIONAL LABORATORY 

A TIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE. PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10f7/97 

REPORT DUE: 10/10197 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA- 1049 , AP; 

C\ 
REQUEST NUMBER: 3777R 

ANALYSIS TYPE: ORG 

These samples are on: 

LANL Request Number: 3717R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

LANL ER SMO CONTACT.· MS. H865 5056659968 

ANALYSIS 
ORDER CODE 

VOAGCMS 

PESTPCB 

PAH 

TOC 

VOAGCMS 

. , /\ 
i . ·-c, 

Signature:r.:~-'c"'" 

04LA-97 -0480 

04LA-97 -0480 

04LA-97 -0480 

04LA-97 -0480 

04LA-97 -0480 

) 

CONT DATE COMMENTS 
ID SAMPLED 

01 w 10/6/97 

02 w 10/6/97 

03 w 10/6/97 

04 w 10/6/97 

19 w 10/6/97 

Final Page of REQUEST NUMBER JmR Page 1 
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SA 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: 

Lab File ID (Standard) : X101322 

Instrument IO: 5970X 

Matrix: (soil/water) WATER Level: (low/med) LOW 

SDG No.: 10L692 

Date Analyzed: 10/13/97 

Time Analyzed: 2058 

Column: (pack/cap) CAP 

01 
02 
03 
04 
OS 
06 
07 
08 

~.)9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

==================== ========== 
12 HOUR STD 664373 

==================== ========== 
UPPER LIMIT 1328746 

==================== ========== 
LOWER LIMIT 332186 

==================== ========== 
EPA SAMPLE 

NO. 
==================== ========== 
VBLKAG 694086 
04LA-97-0480 01/19 771195 

= Fluorobenzene 

IS2(CBZ) IS3(DCBl 
RT AREA # RT AREA # 

====== ========== ====== ========== 
15.97 540256 20.24 363991 

====== ========== ====== ========== 
16.47 1080512 20.74 727982 

====== ========== ====== ========== 
15.47 270128 19.74 181996 

====== ========== ====== ========== 

====== ========== ====== ========== 
15.96 574523 20.24 364496 
15.96 594352 20.24 389645 

UPPER LIMIT = +100% 

RT 
===== 

23 c 
===== 

23 5 
----------

22 c:. 

=====: 

====== 
23 0· 
23 . 0 ~ 

IS1 
IS2 
IS3 

(CBZ) 
(DCB) 

= Chlorobenzene-dS 
= 1,4-Dichlorobenzene-d4 

of internal standard area. 
LOWER LIMIT = - SO% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 

~. 019 



2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-0l 

Case No.: LANL-RE0#3777R 

RFW Lot No.: 97lOL692 

CLIENT 
SAMPLE NO. 

I Sl I S2 I S3 !OTHER ITOTI 
I (DCE)#I (TOL)#I (BFB)#I lOUT! 

l=··-------·--------------------------------------------1 Oll 04LA-97-0480 Ol/B I 96 I 93 I 99 I I 0 I 
02jVBL.KAGLVX24l-MBl I 110 I 100 I 110 I I 0 I 

page l of l 

I I I I I l_l 

S1 (DCE) • l,2-Dichloroethane-d4 
S2 (TOL) = Toluene-de 
S3 (BFB) • Bromofluorobenzene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II VOA-1 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

. "\ . 
01/89 Rev . 



lA CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
IVBLKAG 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-R:E0#3777R 

Matrix: WATER Lab Sample ID: 

Sample we/vel: Lab File ID: 

Level: Clow/med) LOW Date Received: 

t Moisture: not dec. Date Analyzed: 

Column: (pack/cap) ~ Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I 
I 75-71-8---------Dichlorodifluoromethane• I 10· 
I 74-87-3---------Chloromethane• I 10. 
I 75-01-4---------Vinyl Chloride• I 10• 
I 74-83-9---------Bromomethane• I 10• 
I 75-00-3---------Chloroethane• I 10• 
I 75-69-4---------Trichlorofluoromethane• I 5• 
I 75-35-4---------1,1-Dichloroethene• I 5· 
I 76-13-1---------Trichlorotrifluoroethane. I 5• 
I 67-64-1---------Acetone• I 3<!::' 
I 74-88-4---------Iodomethane• I 5• 
I 75-15-0---------Carbon Disulfide· I 5· 
I 75-09-2---------Methylene Chloride. I ~ 
I 156-60-5--------Trans-1,2-dichloroethene. I ~ 

\ I 75-34-3---------1,1-Dichloroethane• I 5· 
~78-93-3---------2-Butanone. I 20· 

159-59-2--------Cis-1,2-dichloroethene• I 5• 
I 590-20-7--------2,2-Dichloropropane, I 5• 
I 74-97-5---------Bromochloromethane• I 5· 

"I 67-66-3---------Chloroform• I 5• 
I 71-55-6---------1,1,1-Trichloroethane. I 5• 
I 56-23-5-----·- ---carbon Tetrachloride· I 5• 
I 563-58-6--------1,1-dichloropropene• I 5• 
I 71-43-2---------Benzene• I 5• 
I 107-06-2--------1,2-Dichloroethane• I 5• 
I 79-01-6---------Trichloroethene• I JG 

.I 78-87-5---------1,2-Dichloropropane• I 5• 
I 74-95-3---------Dibromomethane• I 5. 
I 75-27-4---------Bromodichloromethane• I 5• 
I 10061-01-5------cis-1,3-Dichloropropene I ·5· 
I 108-10-1--------4-Methyl-2-pentanone. I 20• 
I 108-BB-3--------Toluene• I 5• 
I 10061-02-6------Trans-1,3-Dichloropropene _____ l 5· 
I 79-00-5---------1,1,2-Trichloroethane. I 5' 
I 127-18-4--------Tetrachloroethene. I 5. 
I I 

FORM 1 V-1 

97LVX241-MB1 

x101328 

10/13/97 

10/14/97 

1.00 

I 
IU 
IU 
IU 
IU 
IU 
IU 
lo 
jo 
IJ 
IU 
IU 
I 
IU 
lo 
IU 
IU 
lo 
lo 
IU 
IU 
IU 
lo 
lo 
IU 
IJ 
lo 
IU 
lo 
lo 
lo 
IU 
IU 
IU I 
IU I 
l_l 

12/88 Rev. 

'"' - f\61 



.J.~ CLIEN'I' SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
IVBLKAG 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ _ 

Client: LANL-RE0#3777R 

Matrix: WATER Lab Sample ID: 97LVX241-fi!B1 

Sample wt/vol: ....2...:...Q.Q ( g /mL) ~ Lab File ID: x101328 

Level: (low/med) LOW Date Received: 10/13/97 

t Moisture: not dec. Date Analyzed: 10/14/97 

Column: (pack/cap) CAP Dilution Factor: ~1-.~o~o __ __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCEN'I'RATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
142-28-9--------1,3-Dichloropropane• I 5• 
591-78-6--------2-Hexanone• I 20, 
124-48-1--------Dibromochloromethane• I 5· 
106-93-4--------1,2-Dibromoethane. I 5· 
108-90-7--------Chlorobenzene. I 5, 
630-20-6--------1,1,1,2-Tetrachloroethane. I 5· 
100-41-4--------Ethylbenzene I 5 
1330-20-7-------Xylenes (total) • I 5· 
100-42-5--------Styrene I 5 
75-25-2---------Bromoform• I 5· 
98-82-8---------Isopropylbenzene• I 5' 
108-86-1--------Bromobenzene. I 5• 
96-18-4---------1,2,3-Trichloropropane• I 5' 
79-34-5---------1,1,2,2-Tetrachloroethane_• ____ l 5• 
103-65-1--------N-propylbenzene. I 5· 
95-49-8---------2-Chlorotoluene. I 5. 
106-43-4--------4-Chlorotoluene• I 5' 
108-67-8--------1,3,5-Trimethylbenzene• I 5· 
98-06-6---------Tert-butylbenzene• I 5, 
95-63-6---------1,2,4-Trimethylbenzene• I 5. 
135-98-8--- -·--- -Sec-butylbenzene• I 5. 
541-73-1--------1,3-Dichlorobenzene• I 5• 
106-46-7--------1,4-Dichlorobenzene• I 5 
99-87-6---------4-Isopropyltoluene• I 5· 
95-50-1---------1,2-Dichlorobenzene• I 5• 
104-51-8--------N-butylbenzene• I 5• 
96-12-8---------1,2-Dibromo-3-chloropropane_• __ l 10• 

I 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
lu 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I _I 

FORM 1 V-2 12/88 Rev. 



CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS I 
IVBLKAG 

Lab Name: Recra.LabNet 

Client: !ANL-RE0#3777R 

Matrix: WATER 

Sample wt/vol: 

Level: Clow/med) LOW 

t Moisture: not dec. 

Column: (pack/cap) CAP 

Number TICs found: ....Q 

Work Order: 02744064001 '--------------------

Lab Sample ID: 97LYX241-MB1 

Lab File ID: x101J2B 

Date Received: 10/13/97 

Date Analyzed: 10/14/97 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
CAS NUMBER COMPOUND NAME I RT I EST. CONC. I Q I 

l••=•=••••a•••••l••••••••••••••••••••••••••••l•••••••l•••••••••••••l•••••f 
I 1. I I I I I 
I I I I I I 

FORM 1 VOA-TIC -. · J.21'() ~v. 



2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet · Contract: 2744-64-01 

Case No.: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

page 1 of 1 

CLIENT 
SAMPLE NO. 

l S1 jOTHER l 
l (DCB) # j TCX j 

1---------------=-------=-------------1 01j04LA-97-0480 02 
02jPBLKABLE1877-MB1 
03jPBLKABLE1877-MB1 BS 
04jPBLKABLE1877-MB1 BSD 

l 

S1 (DCB) • Decachlorobiphenyl 
S2 (TCX) • Tetrachloro-m-xylene 

39 33 
83 68 
81 58 
85 65 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II PEST-l 

ADVISORY 
QC LIMITS 
( 22-126) 
( 27-129) 

01/89 Rev. 

014 



l.D 

PESTICIDE ORGANICS ANALYSIS SHEET 
CLIENT SAMPLE NO. 

I 
IPBLKAB 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3777R 

Matrix: WATER Lab Sample ID: 97LE1877-MB1 

Sample wt/vol: 1000 (g/mL) !:Y= Lab File ID: 10099709.27 

Level: (low/med) .!.&! Date Received: 10/09/97 

\ Moisture: not dec. dec. Date Extracted: 10/09/97 

Extraction: (SepF/Cont/Sonc) ~ Date Analyzed: 10/10/97 

GPC Cleanup: (Y/N) N pH: ~ Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGLL 

I I I I 
I 319-84-6--------Alpha-BHC• I 0.050• IU I 
I 319-85-7--------Beta-BHC• I 0. 050• IU I 
I 319-86-8--------Delta-BHC' I 0. 050· IU I 
I 58-89-9---------gamma-BHC (Lindane) • I 0. 050• IU I 
I 76-44-B---------Heptachlor• I 0.050• IU I 
I 309-00-2--------Aldrin I 0.050 IU I 
I 1024-57-3-------Heptachlor epoxide· I 0 .050• IU I 
I 959-98-B--------Endosulfan I' I 0. 050• IU I 
I 60-57-1---------Dieldrin• I 0 .10• IU I 
I 72-55-9---------4,4'-DDE· I 0 .10• IU I 
I 72-20-B---------Endrin• I 0.1~ IU I 
I 33213-65-9------Endosulfan II• I 0 .10• IU I 
I 72-54-B---------4,4'-DDD• I 0 .10• IU I 
I 1031-07-8-------Endosulfan sulfate• I 0.10· IU I 
I 50-29-3----------4,4'-DDT • I 0 .10• IU I 
I 72-43-5---------Methoxychlor• I 0. 5Qo IU I 
I 53494-70-5------Endrin ketone, I 0 .10· IU I 
I 7421934---------Endrin aldehyde• I 0 .10 .. IU I 
I 5103-71-9------~alpha-Chlordane• I 0. 050• IU I 
I 5103-74-2-------gamma-Chlordane, I 0. 050· IU I 
I 8001-35-2-------Toxaphene• I 5. 0• IU I 
I 12674-11-2------Aroclor-1016• I 1. 0• IU I 
I 11104-28-2--~;--Aroclor-1221· I 2. 0• IU I 
I 11141-16-5------Aroclor-1232. I l.Oo IU I 
I 53469-21-9------Aroclor-1242• I 1. o. IU I 
I 12672-29-6------Aroclor-1248• I l. 0· IU I 
I 11097-69-1------Aroclor-1254· I 1.0· IU I 
I 11096-82-5------Aroclor-1260• I 1.0, IU I 
I I I_ I 

FORM 1 PEST 12/88 Rev. 

~ 1'~~ 
';)' \ 

260 



3E 
WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3777R RFW Lot No.: 9710L692 

MATRIX Spike- Sample No.: PBLKABLE1877-MB1 Level: (low/med) ~ 

I SAMPLE I MS I MS I QC I SPIKE 
I ADDED 
jOG/L 

jCONCENTRATIONjCONCENTRATIONj \ I LIMITS 
COMPOUND I OG/L I OG/L I REC #I REC 

1=======·===·=·==·=···==·====·======··-·====····===--------------=·====================i 
Jgamma-BHC (Lindane) 0.200 I 0 l 0.140 70 I 56 -127 
!Heptachlor 0.200 I 0 I 0.150 75 jso -129 
I Aldrin 0 . 2 0 0 I 0 I 0 . 17 0 8 5 I 4 8 -133 
!Dieldrin 0.500 I 0 I 0.430 86 j57 -131 

jEndrin 0.500 I 0 I 0.390... 78 j46 -150 
I 4 ' 4 ' -DDT 0 . 50 0 I 0 I 0 . 3 7 0 7 4 I 3 8 -138 I 

'-------------------------------- _____________ l ____________ l ______________ -----'---------

I SPIKE I MSD I MSD 
I ADDED I CONCEN'l'RATION I '" I '" QC LIMITS 

COMPOUND I OG/L I OG/L I REC #I RPD #I RPD l REC I 
1=================·===========·==·=-==·==·=·=·=====================•===================1 
I gamma-BHC (Lindane) l 0.200 l 0.180 l 90 25 *I 15 I 56 -127 
I Heptachlor l 0.200 I 0.160 I 80 6 l 20 jso -129 
I Aldrin l 0.200 l 0.180 I 90 5 I 22 j48 -133 

>'' I Dieldrin l 0.500 l 0.480 l 96 10 I 18 j57 -131 
I Endrin l 0.500 l 0.480 I 96 20 I 21 146 -150 
I 4 ' 4 ' -DDT l 0 . 50 0 l 0 . 4 50 I 9 0 19 I 2 7 I 3 8 - 13 8 

I I I I I I __ _ 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _l out of _2 outside limits 
Spike Recovery: _Q out .of 1£ outside limits 

COMMENTS: 

FORM III PEST-l 5/88 Rev. 

015 



CCS AND VALIDATION 

Explanation of qualifiers (Q): 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use • It usually has 
an "M "with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



2 

REASQN COPES FOR VALIDATION QUALIFIERS 

VOLATILES <v> 

0 The internal standard retention time has shifted by more 
than ±30 seconds, which could affect compound identification 
and cause false positives or negatives. 

1 The internal standard area count for the quantitating 
internal standard is outside the - 50, + 100 % window in 
relation to the previous continuing calibration, which could 
affect the accuracy of the quantitation of the associated 
analytes and the correct quantitatiion of surrogate 
recoveries. 

1a Non-detected results, and the area count for the 
quantitating internal standard is < 50 % of the area count 
for the previous continuing calibration, which greatly 
increases the potential for false negative results. 

2 Very low or abrupt drop-off of quantitating internal 
standard, which indicates an increased potential for false 
negative results and possibly other problems with sample 
quantitation. 

3 SMC (surrogate) % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a SMC % recovery < lower limit but > 10%, which indicates a 
potential low bias in the results. 

3b SMC recovery < 10%, which indicates an increased potential 
for a low bias in the results. 

3c Indicates that the quantitation limit is approximated for 
non-detects because of SMC recovery < lower limit but > 10%, 
which also indicates an increased potential for false 
negative results. 

3d SMC % recovery < 10% and result is a non-detect, which 
indicates a greatly increased potential for false negative 
results. 



3 

4 Sample result > EQL and < SX (lOX for acetone, methylene 
chloride, and 2-butanone) the concentration of the related 
analyte in the blank, which indicates the reported detection 
is considered to be indistinguishable from blank 
contamination. 

5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Response factor for the analytes is <0.05, indicating a 
sensitivity problem that could prohibit detection if present 
at low concentrations. 

7 % RSD or % D exceeds the specification which may affect 
quantitation, which indicates potential quantitation 
problems in the analyses. 

8 Instrument Performance Check has ion ratios our of 
specification, which may affect compound identification. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. The result is higher than the high point of the calibration 
(or outside the linear range) . This usually results in a 
negative bias in the reported concentration. 

ORGANOCHLORINE PESTICIDES/AROCLORS (p) 



4 

3 Surrogate % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a surrogate % recovery is > 10% but < the lower limit, which 
indicates a potential low bias in the results. 

3b Surrogate % recovery < 10%, which indicates an increased 
potential low bias in the results .. 

3c Result is non-detect and the surrogate % recovery > 10 % but 
< lower limit, which indicates a potential for false 
negative results. 

3d Result is a non-detect and the surrogate recovery < 10%, 
which indicates a greatly increased potential for false 
negative results. 

4 Sample result > EQL and < SX the concentration of the 
related analyte in the blank, which indicates the reported 
detection is considered to be indistinguishable from blank 
contamination. 

5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 % RSD or % D exceeds the specification - apply to a positive 
result, which indicates potential quantitation problems in 
the analyses and the potential for false positive results. 

7 % RSD or %D exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and.the potential false negative results. 



8 . Analyte concentration exceeds 
diluted to within that range. 
negative bias in the reported 

linear range and sample not 
This usually results in a 

concentration. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Breakdown criteria have been exceeded, indicating poor 
instrument performance which can result in a low bias in 
the reported results and potential false negative results 
for labile compounds and potential false positive results 
for breakdown products. 

11. Surrogate retention time has shifted by > 0.05 minutes, 
possibly affecting analyte identification and causing false 
positives or negatives. 

5 



1 

VOLATILES 

'"'"' Instrument Performance Check 
NA 

Present? X yes no Obtain from lab. C=A 
Initial calibration: SN 

comment 

Present? X yes no Obtain from lab. C=A 

Analytes not meeting RRF or % RSD 
criteria should be circled on Initial 
Calibration Form 

Continuing Calibration 

Obtain from lab. C=A 
I 

Present? yes X no i 

The sample was analyzed within Analytes not meeting RRF or % 0 i 
12 hours of the initial calibration. criteria should be circled on Continuing I 

No action taken. Calibration Form 

Internal Standards SN Check manually during baseline 
comment 

validation. 

Present? X yes no Obtain from lab. C=A 

Required IS: If RT varies by > 30 seconds, qualify with 
PM, in which case focused validation 

chlorobenzene-d5 checks the chromato-graphic profile for 
1 ,4-difluorobenzene false+ or-. 
1 ,4-dichlorbenzene -d4 

If an IS area count is outside the -50 V1 
RT must be < :t 30 sec. from + 100 % criterion, qualify positive results 
previous continuing calibration quantified by the IS with J.PM 

Response area must not vary by Non-detects quantified by the IS as UJ if V1a 
>factor of 2 (+100, ·50) from area count < 50 % 
previous continuing calibration 

Very low or abrupt drop-off, R V2 
Fluorobenzene was used as an 
internal standard in place of 1,4- Enter % variation in FIMAD table 

....dif/uorobenzene. 
~" 

lf71LfA)Ov'f 7 
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c: System Monitoring Compounds See 
comment 

(SMC) or surrogates 

Present? X yes no Obtain from lab. O=A 

%recovery Water 
If SMC % recovery > upper limit, V3 

Toluene-dB BB-110% detected target compounds are qualified 
BFB B6-115% with J+. 
Dibromofluoromethane 

B6-11B% For non-detects, not qualified 

%recovery Soil If SMC has% recovery< lower limit but 3 V3a 
1 0%, qualify detected compounds with 

I 

Toluene-dB B1-117% J- I 

BFB 74-121 i 

Dibromofluoromethane For detected compounds, same J- V3b i 

I B0-120 qualifier if recovery of SMC <10% 

1 ,2-Dichloroethane was used in For non-detects, the quantitation limit is V3c 
place of dibromofluoromehtane as qualified as approximated, UJ, when 
aSMC. The laboratory reports SMC is ~10% 
limit of between 76-114% recovery 
as acceptable. No action taken. For non-detected analytes, ifSMC V3d 

recovery <10%, reject R, PM 

Do not qualify results for diluted 
samples based on SMC/ Surrogate 
recoveries 

Enter % recovery in FIMAD table 



3 

;F"·-~ Method Blanks u 
See 
comment 

Obtain from lab. C=A Present? X yes no 

Separate blank for each If target compound found in blank but 
method, matrix and/or 12 hour not in sample, no qualifier. 
batch 

Sample result> EQL and< 5 X(< 10x for V4 
Target compounds must be $ noted exceptions) multiple of blank, 
EQL except acetone, methylene elevate EQL to sample result and qualify 
chloride, and 2-butanone which as U. 
can be present at $ 5 X EQL. 

Sample result < EQL and < 5X ( < 1 Ox for V5 

The following analytes were noted exceptions) multiple of blank, 
detected in the blank: elevate sample results to EQL and 
Acetone (3 ug/L), Methylene qualify as U. 
Chloride (B ug/L), and 
Trichloroethene (1 ug/L). Acetone Sample result > 5X multiple, OK 
and methylene chloride were 
detected in the sample and i 
qualified as U . 

..... 
Holding time PM 

See 

Analysis within 14 days of 
comment 

Compare date of analysis with sampling 
sample collection for soil and 7 date on Analytical Request 
days for water. 

Q:PM if not met 
The 7 day holding time for a water 
sample was exceeded by 1 day. 
Sample analytes are qualified as 
PM. 
TICs (if requested) See 

comment 

Present X yes no 

TICs were requested but non were 
found. 



CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0480 01/19 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3777R 

Matrix: WATER Lab Sample ID: 9710L692-001 

Sample wt/vol: ....hQQ (g/mL) ~ Lab File ID: x101334 

Level: (low/med) LOW Date Received: 10/08/97 

t Moisture: not dec. Date Analyzed: 10/14/97 

Column: (pack/cap) CAP Dilution Factor: ~1~-~o~o __ __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

75-71-8---------Dichlorodifluoromethane 10 
74-87-3---------Chloromethane 10 
75-01-4---------Vinyl Chloride 10 
74-83-9---------Bromomethane 10 
75-00-3---------Chloroethane 10 
75-69-4---------Trichlorofluoromethane 5 
75-35-4---------1,1-Dichloroethene 5 
76-13-1---------Trichlorotrifluoroethane 5 
67-64-1---------Acetone 18 
74-88-4---------Iodomethane 5 
75-15-0---------Carbon Disulfide 5 
75-09-2---------Methylene Chloride 7 
156-60-5--------Trans-1,2-dichloroethene I 5 
75-34-3---------1,1-Dichloroethane I 5 
78-93-3---------2-Butanone I 20 
159-59-2--------cis-1,2-dichloroethene I 5 
590-20-7--------2,2-Dichloropropane I 5 
74-97-5---------Bromochloromethane I 5 
67-66-3---------Chloroform I 5 
71-55-6---------1,1,1-Trichloroethane I 5 
56-23-5---------carbon Tetrachloride I 5 
563-58-6--------1,1-dichloropropene I 5 
71-43-2---------Benzene I 5 
107-06-2--------1,2-Dichloroethane I 5 
79-01-6---------Trichloroethene I 5 
78-87-5---------1,2-Dichloropropane I 5 
74-95-3---------Dibromomethane I 5 
75-27-4---------Bromodichloromethane I 5 
10061-01-5------cis-1,3-Dichloropropene I 5 
108-10-1--------4-Methyl-2-pentanone I 20 
108-88-3--------Toluene I 5 
10061-02-6------Trans-1,3-Dichloropropene ________ l 5 
79-00-5---------1,1,2-Trichloroethane I 5 
127-18-4--------Tetrachloroethene I 5 

I 

FORM 1 V-1 

I 
IU 
IU 
IU 
IU 
IU 
IU 
lo 
u 

u 
IB 
IU 
IU 
IU 
lo 
lo 
IU 
IU 
lo 
IU 
lo 
IU 
lo 
IU 
IU 
IU 
IU 
lo 
IU 
IU 
IU 
IU 
IU I 
l_l 

12/88 Rev. 
... . fl21 
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CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0480 01/19 

Lab Name: Recra.LabNet Work Order: 02744064001 '-------------------
Client: LANL-&E0#3777R 

Matrix: WATER Lab Sample ID: 9710L692-001 

Sample wt/vol: _a_._Q.Q ( g /mL) ~ Lab File ID: x101334 

Level: (low/med) ~ Date Received: 10/08/97 

t Moisture: not dec. Date Analyzed: 10/14/97 

Column: (pack/cap) CAP Dilution Factor: ~1~.0~0~--

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
142-28-9--------1,3-Dichloropropane I 5 
591-78-6--------2-Hexanone I 20 
124-48-1--------Dibromochloromethane I 5 
106-93-4--------1,2-Dibromoethane I 5 
108-90-7--------Chlorobenzene I 5 
630-20-6--------1,1,1,2-Tetrachloroethane I 5 
100-41-4--------Ethylbenzene I 5 
1330-20-7-------Xylenes (total) I 5 
100-42-5--------Styrene I 5 
75-25-2---------Bromoform I 5 
98-82-8---------Isopropylbenzene I 5 
108-86-1--------Bromobenzene I 5 
96-18-4---------1,2,3-Trichloropropane I 5 
79-34-5---------1,1,2,2-Tetrachloroethane ____ l 5 
103-65-1--------N-propylbenzene I 5 
95-49-8---------2-Chlorotoluene I 5 
106-43-4--------4-Chlorotoluene I 5 
108-67-8--------1,3,5-Trimethylbenzene I 5 
98-06-6---------Tert-butylbenzene I 5 
95-63-6---------1,2,4-Trimethylbenzene I 5 
135-98-8--- -·--- -Sec-butylbenzene I 5 
541-73-1--------1,3-Dichlorobenzene I 5 
106-46-7--------1,4-Dichlorobenzene I 5 
99-87-6---------4-Isopropyltoluene I 5 
95-50-1---------1,2-Dichlorobenzene I 5 
104-51-8--------N-butylbenzene I 5 
96-12-8---------1,2-Dibromo-3-chloropropane ___ l 10 

I 
IU 
IU 
IU 
IU 
IU 
IU 
ju 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
jU 
IU 
IU 
ju 
IU 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I l_l 

FORM 1 V-2 12/88 

P"1 

Rev. 

r22 



l.E CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

TEN'I'A'l'IVELY IDENTIFIED C:OMPOONDS I 
I04LA-97-0480 01/19 

Lab Name: Recra.LabNet Work Order: 02744064001 ~-------------------------------------
Client: LANL-RE0#3777R 

Matrix: WAIER Lab Sample ID: 9710L692-001 

Sample wt/vol: ...a.....QQ (g/mL) ~ Lab File ID: X101334 

Level: (low/med) LOW 

\ Moisture: not dec. 

Column: (pack/cap) CAP 

Number TICs found: _Q 

I 

Date Received: 10/0S/97 

Date Analyzed: 10/14/97 

Dilution Factor: .:.1 ...... =00:::...--

CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/L 

CAS NUMBER I COMPOOND NAME I RT I EST. C:ONC. I Q I 
l··-·=···=···--·l···------------------------·l··-----l--·---------=1···-·l 
I 1. I I I I I I I ______ _ 

,.., 
FORM 1 VOA-TIC: 



,, ORGANOCHLORINE 
PESTICIDES/AROCLORS 
Initial calibration: 

Present? X yes no 

Daily calibration verification 

Present? X yes no 
Surrogates: 

Present? X yes no 

%recovery 

Tetrachloro-m-xylene 50-160 
Decachlorbiphenyl50-160 

This sample has a surrogate 
recovery for tetrachlor-m-xylene 

,was 33% and decachlorobiphenyl 
was 39%. All analytes are 
qualified as UJ. 

NA 

NA 

UJ 

comment 

Retention Time Windows OK 

Present? X yes 

Surrogates' retention time 
should not shift by ± 0.05 
minutes. 

no 

The retention time windows from 
the initial calibration were used to 
qualify results for this test. Both 
columns were checked. 

4 

Obtain from lab. Q=A 

Obtain from lab. Q=A 

Obtain from lab. Q=A 

If either surrogate's% recovery is more 
than upper limit, detected target P3 
compounds are qualified with J+. 

If either surrogate's% recovery is ~ 10% P3a 
but s lower limit, qualify detected 
compounds with J-

and non-detected target analytes as UJ. P3c 

If either surrogate's % recovery <1 0%, 
qualify detected compounds as J- P3b 

and non-detects as & PM. 

Enter % recovery in FIMAD table 

Obtain from lab. Q=A 

If either of the surrogate's RT shifts >± 
0.05 minutes, qualify the results as PM. 
(An examination of chromatographic 
peaks will be required to determine if 
target analytes are present). 

Ill~ J\)0 v' 91 



5 

Method blanks OK 
'-' 

Present? X yes no Obtain from lab. Q=A 

Separate for each method, If target compound found in blank but 
matrix, and/or analytical batch not in sample, no qualifier. 

Target analytes < EQL Sample result > EQL and < 5 X multiple P4 
of blank, elevate EQL to sample result 
and qualify as U. 

Sample result < EQL and < 5X multiple of PS 
blank, elevate sample results to EQL 
and qualify as U. 

Sample result > SX multiple, OK 
Breakdown criteria OK 

Present? X yes no Obtain from lab. C=A 

=s; 20% for either 4,4'-DDT or Q:P 
endrin or 30% for combined 

"""' ;'breakdown. 
Holding time OK 

Extraction within 14 days of Compare date of extraction with 
sample collection for soil and 7 sampling date on Analytical Request and 
days for water date of analysis with date of extraction. 
Analyses within 40 days of Q:PM 
extraction 



lD CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0480 02 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3777R 

Matrix: WATER Lab Sample ID: 97lOL692-002 

Sample wt/vol: ~ (g/mL) l:fi:! Lab File ID: 10099709.26 

Level: (low/med) LOW Date Received: 10/08/97 

\- Moisture: not dec. --- dec. Date Extracted: 10/09/97 

Extraction: (SepF /Cont/Sonc) gff Date Analyzed: 10/10/97 

GPC Cleanup: (Y/N) N pH: --2..-Q Dilution Factor: l. 00 

CONCENTRATION UNITS: .. 

CAS NO. COMPOUND (ug/L or ug/~g) UGLL 

I I I (uJ ,t P3c.) I 319-84-6--------Alpha-BHC I 0.051 IU 
I 319-85-7--------Beta-BHC I 0.051 IU I /f1 

I 319-86-8--------Delta-BHC I 0.051 lu I 
I 58-89-9---------gamma-BHC (Lindane) I 0.051 IU I 
I 76-44-8---------Heptachlor I 0.051 IU I 
I 309-00-2--------Aldrin• I 0. 051" IU I 
I 1024-57-3-------Heptachlor epoxide I 0.051 IU I 
I 959-98-8--------Endosulfan I I 0.051 IU I 
I 60-57-1---------Dieldrin I 0.10 IU I 
I 72-55-9---------4~4 1 -DDE I 0.10 IU I 
I 72-20-8---------Endrin I 0.10 IU I 
I 33213-65-9------Endosulfan II I 0.10 IU I 
I 72-54-8---------4~4 1 -DDD I 0.10 IU I 
I 1031-07-8-------Endosulfan sulfate I 0.10 IU I 
I 50-29-3---- -·-- --4 I 4 I -DDT I 0.10 IU I 
I 72-43-5---------Methoxychlor I 0.51 IU I 
I 53494-70-5------Endrin ketone I 0.10 IU I 
I 7421934---------Endrin aldehyde I 0.10 IU I 
I 5103-71-9-------4lpha-Chlordane I 0.051 IU I 
I 5103-74-2-------gamma-Chlordane I 0.051 IU I 
I 8001-35-2-------Toxaphene I 5.1 IU I 
I 12674-11-2------Aroclor-1016 I 1.0 IU I 
I 11104-28-2--~:--Aroclor-1221 I 2.0 IU I 
I 11141-16-5------Aroclor-1232 I 1.0 IU I 
I 53469-21-9------Aroclor-1242 I 1.0 IU I 
I 12672-29-6------Aroclor-1248 I 1.0 IU I 
I 11097-69-1------Aroclor-1254 I 1.0 IU I 
I 11096-82-5------Aroclor-1260 I 1.0 ju I 
I I l_l 

FORM 1 PEST 12/88 Rev. 
~ ., 

~ 
cr-' ~ 
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2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#3777R 

RFW Lot No.: 9710L692 

CLIENT 
SAMPLE NO. 

I S1 I S2 I S3 !OTHER !TOT! 
I (DCE)#I (TOL)#j (BFB)#j !OUT! 

1===·=·=·==·=-·====·====··====··===·===··--=···=========1 
01j04LA-97-0480 01/19 96 93 99 I Ol 
02jVBLKAGLVX241-MB1 110 100 110 I Ol 

page 1 of 1 

'---------- --- --- --- ---'-' 
S1 (DCE) = 1,2-Dichloroethane-d4 
S2 (TOL) = Toluene-dB 
S3 (BFB) = Bromofluorobenzene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II VOA-1 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

.'"\ - fl16 
01/89 Rev. 



4A 
VOLATILE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA 

Lab File ID: 

Case No.: SAS No.: SDG No.: 10L692 

Date Analyzed: 

X101328 

10/14/97 

Matrix: (soil/water) WATER 

Instrument ID: 5970X 

Lab Sample ID: 97LVX241-MB1 

Time Analyzed: 0052 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

EPA 
SAMPLE NO. 

==================== 
01 
02 
03 
04 
OS 
06 
07 
OS 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

04LA-97-0480 

COMMENTS: 

page 1 of 1 

01/19 

LAB 
SAMPLE ID 

============== 
9710L692-001 

FORM IV VOA 

LAB TIME 
FILE ID ANALYZED 

============== ========== 
X101334 0506 

MAC-SW846-4 

-. 017 



SA 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: 

Lab File ID: X101319 

Instrument ID: S970X 

SAS No.: SDG No.: 10L692 

BFB Injection Date: 10/13/97 

BFB Injection Time: 1932 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
so 8.0 - 40.0% of mass 9S 20.0 

- 66.0% of mass 9S S0.1 7S 30.0 
9S Base Peak, 100% relative aEuna:ance 100.0 
96 s.o - 9.0% of mass 9S 8.0 

173 Less than 2.0% of mass 174 0.0 { 0.0)1 
174 so.o - 120.0% of mass 9S 84.2 
175 4.0 - 9.0% of mass 174 6.5 ( 7.7)1 
176 93.0 - 100.9% of mass 174 84.6 (100.5)1 
177 5.0 - 9.0% of mass 176 6.2 ( 7.3)2 

' 6 1-Value ~s ~ of mass 174 2-Value ~s % of mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

==================== 
VSTD10 
VSTD20 
VSTDSO 
VSTD100 
VSTD200 
VSTDOS 
VBLKAG 
04LA-97-0480 01/19 

page 1 of 1 

LAB 
SAMPLE ID 

============== 
VSTD10 
VSTD20 
VSTDSO 
VSTD100 
VSTD200 
VSTDOS 
97LVX241-MB1 
9710L692-001 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

============== ========== ========== 
X101320 10/13/97 1947 
X101321 10/13/97 2022 
X101322 10/13/97 20S8 
X101323 10/13/97 2136 
X101324 10/13/97 2215 
X101326 10/13/97 2334 
X101328 10/14/97 OOS2 
X101334 10/14/97 OS06 

018 



SA 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: 

Lab File ID (Standard) : X101322 

Instrument ID: 5970X 

Matrix: (soil/water) WATER Level: (low/med) LOW 

SDG No. : 10L692 

Date Analyzed: 10/13/97 

Time Analyzed: 2058 

Column: (pack/cap) CAP 

==================== 
12 HOUR STD 

==================== 
UPPER LIMIT 

==================== 
LOWER LIMIT 

==================== 
EPA SAMPLE 

NO. 
==================== 

01 VBLKAG 
02 04LA-97-0480 01/19 
03 
04 
OS 
06 
07 
08 

'< 09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

========== 
664373 

========== 
1328746 

========== 
332186 

========== 

========== 
694086 
771195 

= Fluorobenzene 

RT 
====== 
15.97 

====== 
16.47 

====== 
15.47 

====== 

====== 
15.96 
15.96 

IS2(CBZ) IS3(DCB) 
AREA # RT AREA # 

========== ====== ========== 
540256 20.24 363991 

========== ====== ========== 
1080512 20.74 727982 

========== ------ ========== ------
270128 19.74 181996 

========== ====== ========== 

========== ====== ========== 
574523 20.24 364496 
594352 20.24 389645 

UPPER LIMIT = +100% 

RT 
=====: 

23 o: 
====== 

23 . s: 
====== 

22 . s:: 
====== 

====== 
23 . 0<:: 
23 . 0~ 

IS1 
IS2 
IS3 

(CBZ) 
(DCB) 

= Chlorobenzene-dS 
= 1,4-Dichlorobenzene-d4 

of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 

-. 019 



6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 10L692 

Instrument ID: 5970X Calibration Date(s): 10/13/97 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

# = Min RRF for SPCC Max %RSD for CCC(*} = 30.0% 

RRF20 =X101321.d 
RRF200=X101324.d 

LAB FILE ID: 
RRF50 =x101322.d 

COMPOUND 

RRF10 =x101320.d 
RRF100=x101323.d 

RRF10 RRF20 RRF50 RRF100 RRF200 RSD 
=========================== ------ ------ ------------ ------ ------ ====== ====== ====== ===== 
Dichlorodifluoromethane 0.403 0.457 0.632 0.580 0.555 0.525 17.7 
Chloromethane -------- 0.240 0.262 0.306 0.293 0.278 0.276 9.4; 
Vinyl Chloride * 0.221 0.256 0.297 0.288 0.280 0.268 11.3• 
Bromomethane 0.203 0.255 0.309 0.314 0.362 0.289 21.2, 
Chloroethane 0.155 0.179 0.200 0.189 0.182 0.181 9.1 
Trichlorofluoromethane 0.552 0.596 0.654 0.615 0.597 0.603 6.1 
1,1-Dichloroethene * 0.162 0.185 0.188 0.183 0.182 0.180 5.8, 
Methylene Chloride 0.413 0.440 0.453 0.409 0.369 0.417 7.8) 
Acetone 0.104 0.098 0.089 0.084 0.075 0.090 12.5/ 
trans-1,2-D~chloroethene 0.377 0.432 0.434 0.420 0.403 0.413 5.8 
1,1-Dichloroethane ---# 0.596 0.695 0.696 0.672 0.643 0.660 6.3# 
cis-1,2-Dichloroethene 0.398 0.449 0.440 0.419 0.390 0.419 6.1 
2,2-Dichloropropane 0.519 0.637 0.631 0.602 0.566 0.591 8.3 
2-Butanone 0.196 0.171 0.176 0.154 0.155 0.170 10.2 
Bromochloromethane 0.307 0.312 0.332 0.297 0.290 0.308 5.2 
Chloroform * 0.771 0.793 0.838 0.791 0.683 0.775 7.4* 
1,1,1-Trichloroethane 0.637 0.670 0.735 0.632 0.620 0.659 7.0 
Carbon Tetrachloride 0.524 0.576 0.620 0.582 0.566 0.574 6.0 
1,1-Dichloropropene 0.172 0.176 0.177 0.162 0.150 0.167 6.9 
Benzene 0.833 0.848 0.828 0.793 0.779 0.816 3.5 
1,2-Dichloroethane 0.454 0.473 0.445 0.430 0.414 0.443 5.1 
Trichloroethene 0.536 0.570 0.533 0.498 0.459 0.519 8.1 
1,2-Dichloropropane * 0.378 0.397 0.385 0.367 0.349 0.375 4.9* 
Dibromomethane 0.513 0.552 0.550 0.527 0.460 0.520 7.2 
Bromodichloromethane 0.770 0.816 0.808 0.774 0.702 0.774 5.8 
cis-1,3-Dichloropropene 0.778 0.728 0.734 0.717 0.681 0.728 4.8 
Toluene ------* 0.823 0.747 0.737 0.694 0.631 0.726 9.7* 
4-Methyl-2-Pentanone 0.553 0.484 0.467 0.464 0.436 0.481 9.1 
trans-1,3-Dichloropropene 0.676 0.657 0.668 0.649 0.590 0.648 5.2 
1,1,2-Trichloroethane -- 0.517 0.517 0.508 0.485 0.442 0.494 6.4 
Tetrachloroethene 0.634 0.628 0.605 0.569 0.513 0.590 8.5 
1,3-Dichloropropane 0.764 0.737 0.708 0.668 0.580 0.691 10.3 
2-Hexanone 0.323 0.310 0.319 0.320 0.290 0.312 4.4 
Dibromochloromethane 0.848 0.907 0.923 0.896 0.803 0.875 5.6 
1,2-Dibromoethane 0.816 0.836 0.821 0.778 0.692 0.789 7.4 
Chlorobenzene # 1.040 1.046 1.008 0.962 0.910 0.993 5.8# 
1,1,1,2-Tetrachloroethane __ l 0.585 0.598 0.591 0.551 0.484 0.562 8.41 
Ethylbenzene * 0.466 0.456 0.431 0.391 0.348 0.418 11.6* 

-----~~~~------------------~-------- ------ ------ ------ -------- ------ _____ I page 1 of 2 
FORM VI VOA MAC-SW846-6 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 10L692 

Instrument ID: 5970X Calibration Date(s): 10/13/97 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0% 

LAB FILE ID: RRF10 -x101320.d RRF20 -X101321.d 
RRF50 =X101322.d RRF100=x101323.d RRF200=x101324.d 

-% 

COMPOUND RRF10 RRF20 RRF50 RRF100 RRF200 RRF RSD 
=========================== ====== ====== ====== ====== ------ ====== ===== ------
Xylenes (Total) 1.646 1.646 1. 542 1.411 1.205 1.490 12.5 
Styrene 1.016 0.956 0.940 0.865 0.750 0.905 11.3 
Bromoform 0.754 0.784 0.823 0.789 0.711 0.772 5. 5: 
Isopropylbenzene 1.437 1.454 1.373 1.264 1.120 1. 330 10.5 
Bromobenzene 1.932 1.909 1.841 1. 775 1. 663 1.824 6.0 
1,2,3-Trichloropropane 0.340 0.339 0.341 0.335 0.314 0.334 3.4 
1,1,2,2-Tetrachloroethane # 1.207 1.094 1.197 1.219 1.170 1.177 4. 2; 
N-Propylbenzene -- 0.605 0.619 0.602 0.594 0.574 0.599 2.8 
2-Chlorotoluene 0.619 0.637 0.605 0.592 0.572 0.605 4.1 
4-Chlorotoluene 0.660 0.680 0.657 0.629 0.574 0.640 6.4 
1,3,5-Trimethylbenzene 1. 953 1.866 1. 765 1.727 1.612 1.785 7.3 
Tert-Butylbenzene 0.486 0.488 0.469 0.459 0.438 0.468 4.4 
1,2,4~Trimethylbenzene 1.969 1.928 1.836 1.779 1.674 1.837 6.4 
Sec-Butylbenzene 0.539 0.555 0.525 0.512 0.495 0.525 4.4 
1,3-Dichlorobenzene 1.345 1.371 1.284 1.237 1.173 1.282 6.3 
1,4-Dichlorobenzene 1.611 1. 609 1.576 1.525 1.433 1.551 4.8 
4-Isopropyltoluene 2.339 2.280 2.180 2.077 1.880 2.151 8.4 
1,2-Dichlorobenzene 1.502 1.444 1.378 1.345 1.290 1.392 6.0 
N-Butylbenzene 0.550 0.578 0.566 0.558 0.519 0.554 4.1 
1,2-Dibromo-3-chloropropane 0.320 0.354 0.406 0.430 0.442 0.390 13.3 
Carbon Disulfide 0.448 0.593 0.502 0.540 0.760 0.569 21.0 
Freon-113 0.282 0.318 0.286 0.275 0.341 0.300 9.4 
Iodomethane 0.442 0.514 0.489 0.496 0.662 0.521 16.0 
=========================================================================== 
1,2-Dichloroethane-d4 0.399 0.434 0.406 0.386 0.391 0.403 4.7 
Toluene-dB 1.204 1.118 1.085 1.014 0.966 1.077 8.6 
4-Bromofluorobenzene 1.192 1.250 1.227 1.194 1.185 1.210 2.3 

page 2 of 2 
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2E 

WATER ORGANICS SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3777R RFW Lot No.: 9710L692 

GC Column(1): HYPERS ID: ~(mm) GC Column(2): ID: (mm) 

CLIENT I 1/ 2/ 1/ 2J 1/ 2/TOTJ 
/SAMPLE NO. j\REC #j\REC #j\REC #j\REC #j\REC #j\REC #jOUTJ 
!=====================================================================! 

01j04LA-97-0480 03 I 51 *I I I I I I 1/ 
0 2 I BLK I 8 7 I I I I I I 0 I 
03/ BLKBS I 96 I I I I I I 0 I 
04 I BLKBSD I 93 I I I I I I 0 I 

I I I I I I I l_l 

page 1 of 1 

= Triphenylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

FORM II ORG-1 

ADVISORY 
QC LIMITS 
( 65-115) 

V4.1 

014 
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3E 

WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-RE0#3777R RFW Lot No.: 97LE1878-MB1 

BLANK Spike - Sample No. : =B~L~K,_ ______ _ 

SPIKE I SAMPLE I BS I BS I QC I 

I ADDED /CONCENTRATION/CONCENTRATION/ \ /LIMITS/ 
I COMPOUND I ug/L I ug/L I ug/L I REC #/ REC. I 

!============================================================================! 
I Naphthalene I 90.0/ 0 I 66 I 74 /35-105/ 
I Acenaphthylene I 115/ 0 I 86 I 75 /55-105/ 
I Acenaphthene I 90.0/ 0 I 69 I 76 /55-105/ 
I Fluorene I 10.5/ 0 I 7.8 I 74 /65-100/ 
I Phenanthrene I 32.0/ o I 24 I 77 170-100 
I Anthracene I 33.0 I 0 I 28 I 84 165-125 
I Fluoranthene I 10.51 0 I 8.1 I 77 170-105 
I Pyrene I 13.51 0 I 11 I 81 /65-110 
I Benzo(a)anthracene _____ l 0.6501 0 I 0.55 I 85 /70-115 
I Chrysene I 7.501 0 I 6.1 I 81 /70-110 
I Benzo(b)fluoranthrene __ l 0.9001 0 I 0.77 I 86 170-120 
I Benzo(k)fluoranthrene __ l 0.8501 0 I 0.70 I 82 170-120 
I Benzo(a)pyrene I 1.181 0 I 0.93 I 79 170-105 
I Dibenzo(a,h)anthracene_l 1.501 0 I 0.91 I 61 160-115 
I Benzo(ghi)perylene_• ___ l 3.801 0 I 1.8 I 48 *155-115 
I Indeno(1,2,3-cd)pyrene~l 2.151 0 I 1.6 I 76 165-115 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

PAGE 1 OF 2 FORM III ORG-1 V4.1 
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3E 
WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-RE0#3777R RFW Lot No.: 97LE1878-MB1 

BLANK Spike - Sample No.: ~BL:::K:.::.--------

I SPIKE I BSD I BSD I 
I I ADDED /CONCENTRATION/ % I % QC LIMITS 
I COMPOUND / ug/L / ug/L I REC #I RPD #I RPD I REC I 
1============================================================================1 
/ Naphthalene / 90.0/ 67 / 75 / 1 / 88 /35-1051 
/ Acenaphthylene / 115/ 91 / 79 / 5 / 113 /55-1051 
/ Acenaphthene / 90.0/ 75 / 83 / 8 / 18 /55-105/ 
/Fluorene / 10.5/ 8.5 I 81 / 9 / 52 /65-100/ 
/ Phenanthrene / 32.01 26 / 82 / 6 / 27 /70-100/ 
/ Anthracene / 33.0/ 30 / 90 / 6 / 52 /65-1251 
I Fluoranthene I 10.51 8.5 I 81 I 5 I 22 /70-1051 
I Pyrene I 13.51 12 I 86 I 6 I 56 165-1101 
I Benzo(a)anthracene _____ l 0.6501 0.56 I 86 I 1 I 17 170-1151 
I Chrysene I 7.50/ 6.5 / 87 / 7 / 29 170-110/ 
/ Benzo(b)fluoranthrene __ / 0.900/ 0.84 I 93 / 7 I 53 /70-1201 
/ Benzo(k)fluoranthrene __ l 0.8501 0.76 I 89 I 8 I 17 170-1201 
I Benzo(a)pyrene / 1.18/ 0.98 / 83 / 4 / 28 /70-105/ 
I Dibenzo(a,h)anthracene_/ 1.50/ 1.2 / 81 / 28 / 59 /60-115/ 
/ Benzo(ghi)perylene ______ l 3.801 2.3 I 61 / 24 */ 23 /55-115/ 
I Indeno(1,2,3-cd)pyrene_/ 2.15/ 1.9 / 88 / 14 / 21 165-115/ 

I I I I I I I I 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: _l out of 16 outside limits 
Spike Recovery: _l out of 32 outside limits 

COMMENTS: 

PAGE 2 OF 2 FORM III ORG-1 V4.1 

016 



-· - ..... ~ 
4C CLIENT SAMPLE NC. 

ORGANICS METHOD BLANK SUMMARY I 
IBLK 

Lab Name: Recra.LabNet Contract: 2744-64-01 
! ________________ _ 

~ Client: LANL-REQ#3777R 

Lab Sample ID: 97LE1878-MB1 Lab File ID: 10109723.11 

Matrix: (soil/water) WATER Extraction: (SepF/Cont/Sonc) SEPF 

Sulfur Cleanup: (Y/N) Date Extracted: 10/09/97 

Date Analyzed (1) : 10/10/97 Date Analyzed (2): 

Time Analyzed (1) : 1Q1l Time Analyzed (2) : 

Instrument ID (1): 23 Instrument ID (2): 

GC Column (1): HYPERS ID: ~(mm) GC Column (2): ID: __ (mm) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB I DATE I DATE I 
I SAMPLE NO. I SAMPLE ID. !ANALYZED 1jANALYZED 21 
1============1==============1==========1==========1 

011 04LA-97-0480 I9710L692-003 I 10/10/97 I I 
02IBLKBS I97LE1878-MB1S I 10/10/97 I I 
03IBLKBSD j97LE1878-MB1T I 10/10/97 I I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV ORG 3/90 



-- -~ ...... CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ::LAB=----------

RFW Lot No.: 

Instrument ID: DATE(S) OF 
INIT. CALIB 

Method: 23001 

FROM: 10/01/97 
TO: 10/01/97 

Contract: !,!N.::::;ONE~---

GC Sample ID: 10109723.04 

GC Column: HYPERSIL,4.6m 

I 
I 
I 

DATE OF ANALYSIS 10/10/97 
TIME OF ANALYSIS 0825 
STANDARD ID: STD 5535031D 

---------- ---~-----~--------'---~---------~-------
1 RT WINDOW I INITIAL I /CONTINUING 

I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FLI %D 
1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I I I I I I I I 
/Acenaphthylene I I I I I I I I 
I Acenaphthene I I I I I I I 
I Fluorene I I I I I I I I 
/Phenanthrene I 5.04/ 4.99/ 5.09/ 181/ 5.04/ 183/ 1 

/Anthracene I 5.56/ 5.50/ 5.62/ 409/ 5.56/ 416/ 1 

/Fluoranthene I 6.10/ 6.04/ 6.16/ 394/ 6.10/ 395/ 1 

/Pyrene I 6.51/ 6.45/ 6.57/ 948/ 6.51/ 1004/ 1 

/Triphenylene I 7.09/ 7.02/ 7.16/ 143/ 7.091 155/ 1 

/ Benzo (a) anthracene __ / 7. 95/ 7. 87/ 8. 03/ 7351/ 7. 95/ 7502/ 1 

/Chrysene I 8.23/ 8.15/ 8.31/ 555/ 8.23/ 585/ 1 

IBenzo(b)fluoranthren_/ 9.38/ 9.29/ 9.47/ 1293/ 9.38/ 1329/ 1 
/Benzo(k)fluoranthren __ / 9.90/ 9.80/ 10.00/ 6893/ 9.90/ 7233/ 1 
/Benzo(a)pyrene I 10.42/ 10.32/ 10.52/ 69231 10.42/ 6977/ 1 

/Dibenzo(a,h)anthrace_l 11.24/ 11.13/ 11.351 43601 11.241 4645/ 1 
/Benzo(ghi)perylene __ / 11.66/ 11.54/ 11.78/ 2979/ 11.661 3251/ 1 

1.1 
1.-:r 

0.3 
5.9 
8.4 
2.1 
5.4 
::.8 
4. 9. 

0.8• 
6.Si 

lrndeno(1,2,3-cdlpyre_l I I I I I 1 1 
----------1 12.51/ 12.38/ 12.64/ 382o/ 12.51/ 4350/ 1 14 

I I I I I I I I_/ 
%D should not exceed 15\ ---

page .....1 of ..2. 
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-- _.._.,. -- CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: ~N~O~N~E ____ __ 

Client: ::LAB=----------------- GC Sample ID: 10109723.10 

RFW Lot No.: GC Column: HYPERSIL,4.6m 

Instrument ID: DATE(S) OF 
INIT. CALIB 

FROM : 1 0 I 0 1 I 9 7 
TO: 10/01/97 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS 1023 

Method: 23001 I STANDARD ID: STD 55350310 

------------------- ----------------------------'----~-------------------RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI %D 
1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I I I I I I I 1 
I Acenaphthylene I I I I I I I I 
I Acenaphthene I I I I I I I I 
I Fluorene I I I I I I I I 
/Phenanthrene I 5.041 4.99/ 5.09/ 181/ 5.04/ 188/ I 
/Anthracene I 5.561 5.50/ 5.621 409/ 5.55/ 427/ 1 
jFluoranthene I 6.101 6.04/ 6.16/ 394/ 6.10/ 407/ I 
/Pyrene I 6.51/ 6.45/ 6.57/ 9481 6.501 10121 1 
ITriphenylene I 7.09/ 7.02/ 7.16/ 143/ 7.08/ 148/ 1 
I Benzo (a) anthracene __ / 7. 95 I 7. 871 8. 03/ 7351/ 7. 95 I 76401 1 

jChrysene I 8.23/ 8.151 8.31/ 555/ 8.231 589/ I 

3.9 
4.4. 
3 0 3. 

6. 8: 

3 0 5: 
3.91 

6.1~ 

jBenzo(b)fluoranthren_l 9.38/ 9.291 9.47/ 1293/ 9.38/ 1278/ 1- 1.2' 
jBenzo(k)fluoranthren_l 9.90/ 9.80/ 10.001 68931 9.90/ 7372/ 
IBenzo(a)pyrene I 10.421 10.321 10.52/ 69231 10.42/ 6993/ 
jDibenzo(a,h)anthrace_l 11.241 11.13/ 11.351 4360/ 11.24/ 45771 
jBenzo(ghi)perylene __ j 11.661 11.54/ 11.78/ 2979/ 11.66/ 3296/ 
I Indeno (1, 2, 3-cd) pyre_ I I I I I I I 

6.9! 
1. o I 
5.oj 

11 

I I 12.511 12.381 12.64/ 38201 12.51/ 43861 1 15 

I I i I i I I l_l 
%D should not exceed 15% ----~ 

page __£ of _l RFW 9/93 A 
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-- -~ ~ CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract : !.:.NO~No..:..:E::.._ __ _ 

Client: .=LAB=---------- GC Sample ID: 10109723.19 

RFW Lot No.: GC Column: HYPERSIL,4.6rr. 

Instrument ID: DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/01/97 

/ DATE OF ANALYSIS 10/10/9~ 
/ TIME OF ANALYSIS 1320 

Method: 23001 I STANDARD ID: STD 5535031D 

--------------------- ------~----------~---------'------~-------~--~-----RT WINDOW I INITIAL I /CONTINUING 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FLi %D 
1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I I I I I I I I 
I Acenaphthylene I I I I I I I 
/Acenaphthene I I I I I I I 
I n uorene I I I I I I I 
/Phenanthrene I 5.041 4.991 5.091 1811 5.051 1821 
/Anthracene I 5.56/ 5.501 5.621 4091 5.56/ 418/ 
/Fluoranthene I 6.101 6.041 6.161 3941 6.101 398/ 
/Pyrene I 6.51/ 6.45/ 6.571 9481 6.51/ 985/ 
/Triphenylene I 7.09/ 7.02/ 7.16/ 143/ 7.09/ 149/ 
/Benzo(a)anthracene __ / 7.95/ 7.87/ 8.03/ 7351/ 7.95/ 7486/ 
/Chrysene I 8.23/ 8.15/ 8.31/ 555/ 8.23/ 571/ 
/Benzo(b)fluoranthren __ / 9.38/ 9.29/ 9.47/ 1293/ 9.38/ 1347/ 
IBenzo(k)fluoranthren_/ 9.90/ 9.80/ 10.00/ 6893/ 9.90/ 7259/ 1 

/Benzo(a)pyrene I 10.421 10.321 10.521 69231 10.421 68031 1-
IDibenzo(a,h)anthrace_/ 11.241 11.131 11.351 43601 11.241 46051 1 
IBenzo{ghi)perylene __ l 11.66/ 11.541 11.781 29791 11.661 32591 1 
1Indeno(1,2,3-cdlpyre_l I I I I I I I 

0.6 

1.0 

3.9 
4.:2 

1.8 
..., 0 
~. _,' 

4.:2 

5.3' 
1.7' 
5.6, 
9.4/ 

l I 12.51/ 12.381 12.64/ 3820/ 12.561 36661 1- 4.o: 
I I I I I I I /_I I 
%D should not exceed 15\ 

page _]_ of _]_ 
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-- -~ ..... CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

Client: GC Sample ID: 10109724.04 

RFW Lot No.: GC Column: HYPERSIL,4.6 

Instrument ID: £i___ DATE(S) OF FROM: 10/01/97 J DATE OF ANALYSIS 10/10/97 
INIT. CALIB TO: 10/01/97 J TIME ~F ANALYSIS 0825 

Method: 24001 I STANDARD ID: STD 5535031D 

------------------- -----~----------~----------'----~----------~-------RT WINDOW I INITIAL I !CONTINUING 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT JRESP. FACT. jFLI %D 
1======================1======1======1======1===========1======1===========1==/====== 
!Naphthalene I 3.121 3.091 3.15j 47J 3.121 461 1- 2.1 
jAcenaphthylene I 3.64J 3.60J 3.68J 33j 3.64j 33J I 0.0 

jAcenaphthene I 4.36J 4.321 4.40j 221 4.361 221 I 0.0 
I Fluorene I I I I 2 3 5 I I I I 
I Phenanthrene I I I I I I I I 
!Anthracene I I I I I I I I 
1 nuoranthene 1 I 1 1 1 1 1 1 
I Pyrene I I I I I I I I 
!Triphenylene I 7.151 7.08J 7.221 989J 7.151 10011 I 1.:::: 
I Benzo (a) anthracene __ I I I ! I I I 
I Chrysene I I I I I I i 
/Benzo(b)fluoranthren __ l I I I I I I 
! Benzo (k) fluoranthren_J I I I I I I 
I Benzo (a) pyrene I I I I I I I 
/Dibenzo(a,h)anthrace_l I I I I I I 
! Benzo ( ghi) perylene __ J I I I I I I 
jindeno(1,2,3-cd)pyre_l 11.98J 11.86112.101 3041 11.981 330J 8.6: 

I I I I I I I I I 
I I I I I I I l __ l 
%D should not exceed 15% ---

\)'~ 

page _l of _]_ RFW 9/93 A 
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-- -~ ~ CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

Client: GC Sample ID: 10109724.10 

RFW Lot No.: GC Column: HYPERSIL,4.6 

Instrument ID: DATE(S) OF 
INIT. CALIS 

FROM: 10/01/97 
TO: 10/01/97 

j DATE OF ANALYSIS 10/10/9"7 
j TIME OF ANALYSIS 1023 

Method: 24001 I STANDARD ID: STD 5535031D 

--------------------- ------------------~----------'--------------------------
1 RT WINDOW I INITIAL I !CONTINUING 

I COMPOUND I RT I FROM I TO IRESP. FACT. I RT jRESP. FACT. jFLI %D 
1======================1======1======1======1===========1======1===========1==1====== 
!Naphthalene I 3.12j 3.091 3.151 471 3.121 471 I o.o 
JAcenaphthylene I 3.641 3.601 3.68J 33J 3.641 34J I 3.: 
JAcenaphthene I 4.36J 4.321 4.40J 221 4.3:: 221 o.o 
!Fluorene I I I I 2351 I ! 
I Phenanthrene I I I I I I I I 
!Anthracene I I I I I I I I 
1 nuoranthene I I I I I I I I 
I Pyrene I I I I I I I I 
iTriphenylene I 7.1Sj 7.08j 7.22J 989j 7.1Sj 1017j 1 :.s 
IBenzo(a)anthracene __ J I I I I I i I 
I Chrysene I I I I I I I I 
I Benzo (b) fluoranthren __ J I I I I I I I 
IBenzo(k)fluoranthren __ l I I I I I I I 
I Benzo (a) pyrene I I I I I I I J 
JDibenzo(a,h)anthrace __ l I I I I I I I 
jBenzo(ghilperylene __ j I I I I I I I 
iindeno(1,2,3-cd)pyre __ J 11.98J 11.86j 12.101 3041 11.99J 330j 1 

! I I I I I I I I 
_______ I I I I I I l_l __ 

%D should not exceed 15% 

8.6 

page_£ of 2 
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-- - ........ ~ 
CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

Client: GC Sample ID: 10109724.19 

RFW Lot No.: GC Column: HYPERSIL,4.6 

Instrument ID: £!___ DATE(S) OF FROM: 10/01/97 J DATE OF ANALYSIS 10/10197 
INIT. CALIB TO: 10/01/97 I TIME OF ANALYSIS 1320 

Method: 24001 I STANDARD ID: STD 5535031D 

--------------------- ------~----------~----------'------~--------~--~----RT WINDOW I INITIAL I !CONTINUING 
I COMPOUND I RT I FROM I TO !RESP. FACT. I RT JRESP. FACT. /FLI %D 
1======================1======1======1======1===========1======1===========1==!====== 
[Naphthalene I 3.121 3.09J 3.15J 47[ 3.13! 46J !- 2.2. 
IAcenaphthylene I 3.64J 3.60J 3.681 33! 3.64! 33[ o.c 
!Acenaphthene I 4.36J 4.321 4.40J 221 4.361 221 o.c 
!Fluorene I I I I 235! I I 
i Phenanthrene I I I I I I I 
/Anthracene I I I I I I I 
/ Fluoranthene I I I I I I I 
I Pyrene I I I I I I I 
!Triphenylene I 7.15! 7.08[ 7.221 989! 7.15/ 998[ 0.9 
\Benzo(a)anthracene __ l i I I I I j / 
I Chrysene ·I I I I I I J I 
[Benzo(b)fluoranthren __ l I I I I I I I 
I Benzo (k) fluoranthren __ J I I I I I J 
I Benzo (a) pyrene I I I I I I I 
I Dibenzo (a, h) anthrace __ J I I I I J J 
I Benz a ( ghi) perylene __ l J J / J J I I 
!Indeno(l,2,3-cd)pyre __ l 11.98J 11.861 12.101 304! 11.98! 406J *I 34 

I I I I I I I I I 
I I I I I I I !_I 

%D should not exceed 15\ ---

page ......1 of ......1 RFW 9/93 A 
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2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

page l of 1 

CLIENT I Sl !OTHER I 
SAMPLE NO. I (DCB} #I TCX I 

!=====================================! 
01j04LA-97-0480 02 I 39 33 I 
02IPBLKABLE1877-MB1 I 83 68 I 
031 PBLKABLE1877-MB1 BS I 81 58 I 
04jPBLKABLE1877-MB1 BSD I 85 65 I 

I I I .··· 

S1 (DCB} = 
S2 (TCX} 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

ADVISORY 
QC LIMITS 
( 22-126} 
( 27-129} 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D surrogates diluted out 

FORM II PEST-1 01/89 Rev. 
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3E 
WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3777R RFW Lot No.: 9710L692 

MATRIX Spike - Sample No.: PBLKABLE1877-MB1 Level: (low/med) LOW 

I SPIKE I SAMPLE I MS I MS I QC 
I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND I UG/L I UG/L I UG/L I REC #I REC 
f======================================================================================l 
lgamma-BHC (Lindane) I 0.200 I 0 I 0.140 I 70 I 56 -127 I 
!Heptachlor I 0.200 I o I 0.150 I 75 150 -129 I 
/ Aldrin I 0 . 2 0 0 I 0 I 0 . 17 0 / 8 5 I 4 8 - 13 3 / 
/Dieldrin I o.5oo I o I o.430 I 86 j57 -131 I 
I Endr in I 0 . 50 0 I 0 I 0 . 3 9 0 .· .. I 7 8 I 4 6 - 15 0 I 
/4 I 4 I -DDT I 0 . 50 0 I 0 I 0 . 3 7 0 I 7 4 I 3 8 -13 8 I 
I I I I I I I 

SPIKE I MSD I MSD 
I I ADDED ICONC~TIONI % I t I QC LIMITS I 
I COMPOUND I UG/L I UG/L I REC #I RPD #I RPD I REC I 
!======================================================================================! 
I gamma-BHC (Lindane) I 0.200 I 0.180 I 90 I 25 *I 15 I 56 -127 I 
I Heptachlor I 0.200 I 0.160 I 80 I 6 I 20 /50 -129 I 
I Aldrin I 0.200 I 0.180 I 90 I 5 I 22 · /48 -133 I 
I Dieldrin I 0. 500 I 0. 480 I 96 I 10 I 18 /57 -131 I 
I Endrin I 0.500 I 0.480 I 96 I 20 I 21 146 -150 I 
I 414 1 -DDT I 0.500 I 0.450 I 90 I 19 I 27 138 -138 I 
I I I I I I I I 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _l out of _[ outside limits 
Spike Recovery: _Q out .of 12 outside limits 

COMMENTS: 

FORM III PEST-1 S/88 Rev. 
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4C 
PESTICIDE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

'f Case No.: IANL-RE0#3777R 

Lab Sample ID: 97LE1877-MB1 Lab File ID: .::1~0~0..:::.9..:::.9..:..7.:::.0..:::.9 _ ___,_. 2:..:._7 __ _ 

Matrix: (Soil/Water) WATER Level: (low/med) LOW 

Date Extracted: 10/09/97 Extraction: (SepF/Cont/Sonc) ~ 

Date Analyzed (1) : 10/10/97 Date Analyzed (2) : 10/10/97 

Time Analyzed (1): ~ Time Analyzed (2) : 1028 

Instrument ID (1) : .... 0.::..9 ___ _ Instrument ID (2) : . :1~0 ______ __ 

GC Column ID (1) : DB608 GC Column ID (2): RTX1701 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB DATE DATE I 
I SAMPLE NO. I SAMPLE ID !ANALYZED 1jANALYZED 21 
1=======================1=============1==========1==========1 

01j04LA-97-0480 02 j9710L692-002 I 10/10/97 I 10/10/97 I 
02jPBLKABLE1877-MB1 BS j97LE1877-MB1SI 10/10/97 I 10/10/97 I 
031 PBLKABLE1877-MB1 BSD j97LE1877-MB1TI 10/10/97 I 10/10/97 "I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV PEST 5/88 Rev. 
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SH 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3777R GC Sample ID: 10019709 

Instrument ID: ::::..0~9 ___ _ GC Column ID: DB608 

Dates of Analyses: 10/01/97 to 10/02/97 

I CLIENT I LAB SAMPLE I DATE I TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1=========1 

01IZZZZZ IEVAL 2002 I 10/01/971 1109 I 
021 zzzzz IAR1660 1902 I 10/01/971 1202 I 
03IZZZZZ ITOXAPH 2101 I 10/01/971 1255 I 
04IZZZZZ IAR1221 1706 I 10/01/971 1349 I 
05IZZZZZ IAR1232 2201 I 10/0l/971 1~A2 I 
061 zzzzz IAR1242 1903 I 10/01/971 1535 I 
07IZZZZZ IAR1248 2302 I 10/01/971 1628 I 
o8jzzzzz IAR1254 1501 I 10/01/971 1121 I 
09IZZZZZ liNDA 3501 A I 10/01/971 1814 I 
10IZZZZZ liNDA 3502 B I 10/01/971 1907 I 
11jZZZZZ liNDA 3506 c I 10/01/971 2000 I 
12IZZZZZ liNDA 3504 D I 10/01/971 2053 I 
13IZZZZZ liNDA 3505 E I 10/01/971 2146 I 
14IZZZZZ IINDB 5501 A I 10/01/971 2239 
15IZZZZZ IINDB 5502 B I 10/01/971 2332 
16IZZZZZ IINDB 5503 c I 10/02/971 0025 
17IZZZZZ IINDB 5504 D I 10/02/971 0118 
18IZZZZZ IINDB 5505 E I 10/02/971 0211 
19IZZZZZ IAR1254 5401 A I 10/02/971 0304 
20 I zzzzz IAR1254 5402 B I 10/02/971 0357 
21jZZZZZ IAR1254 5403 c I 10/02/971 0450 
22IZZZZZ IAR1254 5404 D I 10/02/971 0543 
23IZZZZZ IAR1254 5405 E I 10/02/971 0636 
24IZZZZZ IAR1660 3401 A I 10/02/971 0730 
25IZZZZZ IAR1660 3402 B I 10/02/971 0823 
26IZZZZZ IAR1660 3403 c I 10/02/971 0916 
27IZZZZZ IAR1660 3404 D I 10/02/971 1010 
2BIZZZZZ IAR1660 3405 E I 10/02/971 1104 

I I I I __ _ 

page 1 of 1 FORM VIII PEST 
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8H 

PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3777R GC Sample ID: 10099709 

Instrument ID: ..._0.:::...9 ___ _ GC Column ID: DB608 

Dates of Analyses: 10/09/97 to 10/10/97 

I CLIENT LAB SAMPLE DATE I TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1========= 

01jZZZZZ jiNDA 3506 C 10/09/971 1112 
02jZZZZZ IINDB 5503 C 10/09/971 1205 
03jZZZZZ IAR1660 1902 10/09/971 1258 
04jZZZZZ liNDA 3506 C 10/10/971 0042 
05jzzzzz IINDB 5503 C 10/10/971 01.3.5 
06IZZZZZ IAR1660 1902 10/10/971 0228 
07jZZZZZ IEVAL 2002 10./10/971 0321 
o8jzzzzz I9710L679-007 10/10/971 0414 
09jZZZZZ I9710L679-008 10/10/971 0507 
10jZZZZZ I9710L679-009 10/10/971 0601 
11 zzzzz j9710L679-010 10/10/971 0654 
12 zzzzz I9710L679-011 10/10/971 0747 
13 zzzzz I9710L679-012 10/10/971 0840 
14 04LA-97-0480 02 I9710L692-002 10/10/971 0934 
15 PBLKABLE1877 I97LE1877-MB1 10/10/971 1028 
16 PBLKABLE1877 MS I97LE1877-MB1S 10/10/971 1122 
17 PBLKABLE1877 MSD I97LE1877-MB1T 10/10/971 1215 
18 zzzzz jHEXANE 10/10/971 1308 
19 zzzzz liNDA 3506 C 10/10/971 1401 
20 zzzzz IINDB 5503 C 10/10/971 1454 
21 zzzzz IAR1660 1902 10/10/971 1547 

I I 

page 1 of 1 FORM VIII PEST 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3777R GC Sample ID: 10019710 

Instrument ID: .:.1~0 ___ _ GC Column ID: RTX1701 

Dates of Analyses: 10/01/97 to 10/02/97 

I CLIENT LAB SAMPLE DATE TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1=========1 

OljZZZZZ jEVAL 2002 I 10/01/971 1109 I 
02IZZZZZ IAR1660 1902 I 10/01/971 1202 I 
03jZZZZZ ITOXAPH 2101 I 10/01/971 1255 I 
04IZZZZZ IAR1221 1706 I 10/01/971 1349 I 
osjzzzzz IAR1232 2201 1 10/01/971 1~~2 I 
06IZZZZZ IAR1242 1903 I 10/01/971 1535 I 
07IZZZZZ IAR1248 2302 I 10/01/971 1628 I 
o81zzzzz IAR1254 1s01 1 10/01/971 1121 I 
09IZZZZZ liNDA 3501 A I 10/01/971 1814 I 
10IZZZZZ liNDA 3502 B I 10/01/971 1907 I 
11IZZZZZ liNDA 3506 c I 10/01/971 2000 I 
12IZZZZZ liNDA 3504 D I 10/01/971 2053 I 
13IZZZZZ liNDA 3505 E I 10/01/971 2146 I 
14jZZZZZ IINDB 5501 A I 10/01/971 2239 I 
lSI zzzzz I INDB 5502 B I 10/01/971 2332 I 
16jZZZZZ liNDE 5503 c I 10/02/971 0025 I 
17jZZZZZ liNDE 5504 D I 10/02/971 0118 I 
lBjZZZZZ IINDB 5505 E I 10/02/971 0211 I 
l9jZZZZZ IARl254 5401 A I 10/02/971 0304 I 
20jZZZZZ IAR1254 5402 B I 10/02/971 0357 I 
2ljZZZZZ IAR1254 5403 c I 10/02/971 0450 I 
22IZZZZZ IAR1254 5404 D I 10/02/971 0543 I 
23IZZZZZ IAR1254 5405 E I 10/02/971 0636 I 
24IZZZZZ IARl660 3401 A I 10/02/971 0730 I 
2SIZZZZZ IAR1660 3402 B I 10/02/971 0823 I 
26jZZZZZ jAR1660 3403 c l 10/02/971 0916 I 
27jZZZZZ IAR1660 3404 D I 10/02/971 1010 I 
28IZZZZZ IAR1660 3405 E I 10/02/971 1104 I 

I I I I I 
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SH 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3777R GC Sample ID: 10099710 

Instrument ID: .:!:.1~0 ___ _ GC Column ID: RTX1701 

Dates of Analyses: 10/09/97 to 10/10/97 

I CLIENT LAB SAMPLE DATE TIME I 
I SAMPLE NO. I ID I ANALYZED I ANALYZED I 
1===========================1==============1=========1=========1 

01IZZZZZ liNDA 3506 c I 10/09/971 1112 I 
02IZZZZZ jiNDB 5503 c I 10/09/971 1205 I 
03IZZZZZ IAR1660 1902 I 10/09/971 1258 I 
04IZZZZZ liNDA 3506 c I 10/10/971 0042 I 
05/ZZZZZ IINDB 5503 c I 10/10/971 0~~5 I 
06IZZZZZ IAR1660 1902 I 10/10/971 0228 I 
071 zzzzz I EVAL 2002 I 10)10/971 0321 I 
os1zzzzz I9710L679-007 1 10/10/971 0414 1 
09/ZZZZZ I9710L679-008 I 10/10/97/ 0507 I 
10IZZZZZ I9710L679-009 I 10/10/97/ 0601 I 
11jZZZZZ J9710L679-010 I 10/10/971 0654 I 
12jZZZZZ I9710L679-011 I 10/10/971 0747 I 
13jZZZZZ I9710L679-012 I 10/10/971 0840 I 
141 04LA-97-0480 02 I9710L692-002 I 10/10/971 0934 I 
15IPBLKABLE1877 I97LE1877-MB1 I 10/10/971 1028 I 
16IPBLKABLE1877 MS I97LE1877-MB1S I 10/10/971 1122 I 
17IPBLKABLE1877 MSD I97LE1877-MB1T I 10/10/971 1215 I 
18IZZZZZ /HEXANE I 10/10/971 1308 I 
19IZZZZZ liNDA 3506 c I 10/10/971 1401 I 
20IZZZZZ IINDB 5503 c I 10/10/971 1454 I 
211 zzzzz IAR1660 1902 I 10/10/971 1547 I 

I I I I I 
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
!NIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.01 

GC Column: DB608 

I 
I 
I 

DATE OF ANALYSIS 10/09/97 
TIME OF ANALYSIS 1112 
STANDARD ID: INDA 3506 C 

------------------- -----~----------~---------'----~----------~~-----1 RT WINDOW I INITIAL I /CONTINUING I 

I COMPOUND I RT I FROM I TO IRESP. FACT. I RT jRESP. FACT. jFL/ \D 

1======================1======1======1======1===========1======1===========1==1======! 
I Alpha-BHC I 11.761 11. 711 11.811 42816651 11.761 41077011 1- 4. 1 i 
I Beta-BHC I 13.621 13. 57j 13.671 23204931 I I I i 
jDelta-BHC I 15.081 15.031 15.131 37794611 I I I I 
jgamma-BHC (Lindane)_j13.35j13.30j13.40j 422536.5j13.35! .. 40409511 1- 4.4/ 
!Heptachlor I 14.641 14.591 14.691 34929631 14.641 33778011 1- 3.31 
!Aldrin I 15.931 15.881 15.981 323.95591 I I I I 
!Heptachlor epoxide __ j 18.101 18.051 18.151 32138231 I I I I 
jEndosulfan I I ;1.9.461 19.391 19.531 31393831 19.461 30302011 1- 3.51 
!Dieldrin I 20.621 20.551 20.691 31279431 20.621 29866511 1- 4.51 
I 4 , 4 , - DDE I 2 0 . 3 0 I 2 0 . 2 3 I 2 0 . 3 7 I 3 3 7 9 9 8 9 I I I I I 
jEndrin I 22.00121.93122.071 2800759122.001 26824751 1- 4.21 
jEndosulfan II I 22.671 22.601 22.741 27193731 I I I I 
/4,4'-DDD I 22.38122.31122.451 2563269122.381 24375251 1- 4.9, 
jEndosulfan sulfate __ ! 24.341 24.261 24.401 22615751 I I I I 

14 , 4 , -DDT I 2 3 . 50 I 2 3 . 4 3 I 2 3 . 57 I 2 7 72 911 I 2 3 . 50 I 2 6 7 0 3 51! I - 3 . 7 I 
I Methoxychlor I 26.771 26.70 I 26.841 10527931 26. 771 10238051 1- 2. 81 
I Endrin aldehyde I 23.881 23.811 23.951 216l.l.01j I I I I 
jEndrin ketone I 27.341 27.281 27.421 23228871 I I I 1 
I alpha-Chlordane I 19.341 19.271 19.411 3484041/ I I I I 
I gamma-Chlordane I 18.731 18.66/ 18.80 I 341923 71 I I I 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
jTetrachloro-m-xylene_._l 8.951 8.881 9.021 29585111 8.961 28338751 1- 4.21 
I Decachlorobiphenyl __ , 33.861 33.791 33.931 16789631 33.841 15528511 1- 7. sj 

I I I I I I I l_l I 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 02744064001 

Client: LANL-RE0#3777R GC Sample ID: 10099709.02 

RFW Lot No.: 9710L692 GC Column: DB608 

Instrument ID: Q2___ DATE(S) OF FROM: 10/01/97 j DATE OF ANALYSIS 10/09/97 
INIT. CALIB TO: 10/02/97 j TIME OF ANALYSIS 1205 

Method: P093 I STANDARD ID: INDB 5503 C 

------------------- -----------------~----------~----~-------------------1 RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT IRESP. FACT. IFLI \D I 

l======================l======l======l======l===========l======l===========l==l======i 
jAlpha-BHC I 11. 76j 11.711 11. Bll 4281665 I I I I t 

jBeta-BHC I 13.62113.57113.671 2320493113.621 22200011 1- 4.3: 
jDelta-BHC I 15.081 15.031 15.131 37794611 15.081 · 37206511 1- 1.61 

jgamma-BHC (Lindane)_j 13.351 13.301 13.40j 42253651 l·· I I I 
!Heptachlor I 14.641 14.591 14.691 34929631 I I 1 1 

I Aldrin I 15 . 9 3 I 15 . 8 8 I 15 . 9 8 I 3 2 3 9 55 9 I 15 . 9 3 I 313 0 9 01 I I - 3 . 4 I 
I Heptachlor epoxide __ l 18 .10 I 18. OSI 18.15 I 32138231 18.10 I 31448011 1- 2. 11 

jEndosulfan I I 19.461 19.391 19.531 31393831 I I I I 
!Dieldrin I 2o.621 20.551 20.691 31279431 I I I I 
14 I 4 I - DDE I 2 0 . 3 0 I 2 0 . 2 3 I 2 0 . 3 7 I 3 3 7 9 9 8 9 I 2 0 . 3 0 I 3 2 7 9 3 51 I I - 3 . 0 I 
I Endr in I 2 2 . 0 0 I 21 . 9 3 I 2 2 . 0 7 I 2 8 0 0 7 59 I I I I I 
jEndosulfan II I 22.671 22.601 22.741 27193731 22.671 26458511 1- 2.7j 
14 I 4 I - DDD I 2 2 . 3 8 I 2 2 . 311 2 2 . 4 5 I 2 56 3 2 6 9 I I I I I 
IEndosulfan sulfate __ ! 24.341 24.261 24.401 22615751 24.341 23741251 1 5.0j 
I 4 I 4 I -DDT I 2 3 . 50 I 2 3 . 4 3 I 2 3 . 57 I 2 77 2 911 I I . I I I 
!Methoxychlor I 26.111 26.10 I 26. s41 10527931 I 1 1 1 
I Endrin aldehyde I 23. sal 23. Slj 23.95 I 21611011 23. 881 21050511 1- 2. 61 
IEndrin ketone I 27.341 27.281 27.421 23228871 27.341 23223011 I 0.01 
!alpha-Chlordane I 19.341 19.271 19.411 34840411 19.341 33701511 1- 3.31 
!gamma-Chlordane ll8.73ll8.66jl8.80j 3419237118.731 32249011 1- 5.71 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I Tetrachloro-m-xylene __ . I 8. 95 I 8. 881 9. 021 29585111 8. 951 27788511 1- 6.11 
jDecachlorobiphenyl __ j 33.86j 33.79j 33.93j 16789631 33.86j 15382011 1- 8.4j 

I I I I I I I l __ l I 
\D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-REQ#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: A093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.03 

GC Column: DB608 

j DATE OF ANALYSIS 10/09/97 
I TIME OF ANALYSIS ~ 
I STANDARD ID: AR1660 1902 

------------------- -----------------------------'----~~--------~~-----
1 I RT WINDOW I INITIAL I !CONTINUING I 

I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. IFLI \D I 

1======================1======1======1======1===========1======1===========1==1======1 
IAroclor-1016 I 11.581 11.511 11.651 805351 11.581 735501 1- 8.71 
IAroclor-1016 I 13.241 13.171 13.311 1562221 13.241 1437001 1- 8.01 
IAroclor-1016 I 14.69 14.621 14.761 2211031 14.691 2041201 1- 7.71 
IAroclor-1016 I 15.32 15.251 15.391 1178601 15.321... 1099001 1- 6.81 
IAroclor-1016 I 17.18 17.111 17.251 1012551 17.181 928901 1- 8.31 
!Total I I I 676.975 I 6241601 1- 7.sJ 

I I I I I I I I 
jAroclor-1260 I 20.87 20.801 20.941 145560 20.871 1390701 1- 4.51 
IAroclor-1260 I 21.55 2l..48j 21.621 233406 21.551 2235401 1- 4.21 
jAroclor-1260 I 21.86 21.781 21.921 299909 21.. 861 285400 I 1- 4. 81 
jAroclor-1260 I 23.47 23.401 23.541 165063 23.471 1510601 1- 8.51 
IAroclor-1260 I 25.40 25.331 25.471 416997 25.401 4049201 1- 2.91 
I Total I I I 1260935 I 1203990 I 1- 4. 51 

I I I I I I I I 
I Toxaphene I I I I · I I I 
!Toxaphene I I I 1 I 1 1 
I Toxaphene I I I I I 1 1 
I Toxaphene I I I I I 1 1 
!Toxaphene I I 1 1 1 1 1 
I Total I I I I I I 
I I I I I l_l 
%D should not exceed 15% ---
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.16 

GC Column: DB608 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS ~ 
I STANDARD ID: INDA 3506 c 

------------------- -----~----------~----------'-------------------------1 RT WINDOW I INITIAL I /CONTINUING I I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. IFLI \D I 
1======================1======1======1======1===========1======1===========1==1======1 
I Alpha-BHC I 11. 76j 11. 7l.j 11.811 4281665 I 11. 76j 41150011 1- 3. 91 
jBeta-BHC I 13.621 13.571 13.671 23204931 I I I I 
IDelta-BHC I 15.081 15.031 15.131 37794611 I I I I 
jgamma-BHC (Lindane)_j 13.351 13.301 13.401 42253651 13.34l.. 40134011 1- S.OI 

!Heptachlor I 14.641 14.591 14.691 34929631 14.631 30256511 1- 13 I 
1 Aldrin I 15.931 15.881 15.981 32395591 I I I 1 
I Heptachlor epoxide __ j 18.10 I 18. OS I 18 .lSI 32138231 I I I I 
jEndosulfan I I 19.461 19.391 19.531 31393831 19.461 29285511 1- 6.7j 
!Dieldrin I 20.621 20.551 20.691 31279431 20.621 29486011 1- 5.7j 
j4,4'-DDE I 20.301 20.231 20.371 33799891 I I I I 
jEndrin I 22.00121.93122.071 2800759122.001 26247251 1- 6.3j 
jEndosulfan II I 22.671 22.601 22.741 27l.9373j I I I I 
14' 4' -DDD I 22.381 22.311 22.451 25632691 22.381 23985511 1- 6. 41 
jEndosulfan sulfate __ ! 24.341 24.261 24.401 22615751 I I I 1 

/4,4'-DDT I 23.501 23.431 23.571 27729111 23.501 250395il 1- 9.71 
/Methoxychlor I 26.771 26.701 26.841 10527931 26.771 9940351 1- 5.6j 
I Endrin aldehyde I 23. 881 23. 811 23. 95 I 21611011 I I I I 
/Endrin ketone I 27.341 27.281 27.421 23228871 I I I I 
I alpha-Chlordane I 19. 34j 19.271 19.411 34840411 I I I I 
I gamma-Chlordane I 18. 73j 18.661 18.80 I 341923 71 I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
/Tetrachloro-m-xylene __ j 8.95j 8.88j 9.02j 29585111 8.95j 2907875j 1- 1.7j 
I Decachlorobiphenyl __ j 33.861 33. 79j 33.931 16789631 33. 84j 14928311 1- 11 1 

I I I I I I I l_l 1 
\D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P093 

CALIBRATION VERIFICATION SUMMARY 

DATE (S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.17 

GC Column: DB608 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS 0135 
I STANDARD ID: INDB 5503 c 

----------------------------------- ---------~--------------------~---------------~------~--------------------~~-------1 I I RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO I RESP. FACT. I RT I RESP. FACT. I FL I \D ! 

1========-=============1======1======1======1===========1======1===========1==1======: 
/Alpha-BHC I 11.761 11.711 11.811 42816651 I I I 
/Beta-BHC I 13.621 13.571 13.671 23204931 13.621 22163511 1- 4.5f 
/Delta-BHC I 15.081 15.03/ 15.13/ 3779461/ 15.08/ -3778501/ I 0.01 
jgamma-BHC (Lindane)_/ 13.35/ 13.30/ 13.40/ 4225365/ /... I I I 
/Heptachlor I 14.64/ 14.59/ 14.69/ 3492963/ I I I 1 
/Aldrin I 15.93/ 15.881 15.98/ 3239559115.92/ 3077851/ /- 5.0/ 
I Heptachlor epoxide __ I 18.10 I 18. 05 I 18.15/ 3213823/ 18 .10 I 3098601/ 1- 3. 61 
/Endosulfan I I 19.46/ 19.39/ 19.53/ 3139383/ I I I I 
/Dieldrin I 20.62/ 20.55/ 20.69/ 3127943/ I I I 1 
14,4'-DDE I 20.30/20.23/20.37/ 3379989/20.29/ 3243075/ 1- 4.1/ 
/ Endrin I 22.00 I 21.931 22.07/ 28007591 I I I I 
IEndosulfan II I 22.67/ 22.60/ 22.74/ 2719373/ 22.67/ 2577151/ 1- 5.21 
I 4' 4' -DDD I 22.38/ 22.31/ 22.45/ 25632691 I I I I 
IEndosulfan sulfate ____ / 24.34/ 24.26/ 24.40/ 2261575/ 24.33/ 2351725/ 1 4.0/ 
I 4 I 4 ' -DDT I 2 3 . 50 I 2 3 . 4 3 I 2 3 . 57 I 2 7 72 911 I I . I I I 
I Methoxychlor I 26.771 26.70 I 26.841 10527931 I I I / 
I Endrin aldehyde I 23.881 23.811 23.951 21611011 23. SSI 18698751 1- 13 1 

IEndrin ketone I 27.341 27.28/ 27.421 23228871 27.341 22985251 1- 1.01 
!alpha-Chlordane I 19.341 19.271 19.41/ 3484041/ 19.341 32809511 1- 5.81 
I gamma-Chlordane I 18.731 18.661 18.80 I 34192371 18.721 31968011 1- 6. 51 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
/Tetrachloro-m-xylene __ . I 8.95/ 8.881 9.021 29585111 8.94/ 28793511 1- 2.71 
I Decachlorobiphenyl __ / 33.861 33.79/ 33.93/ 16789631 33.81/ 14 75011/ 1- 12 1 
I I I I I I I l __ l I 
%D should not exceed 15% ------
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: A093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.18 

GC Column: DB608 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS 0228 
I STANDARD ID: AR1660 1902 

------------------- -----~----------~---------~----~----------~~-----
1 RT WINDOW I INITIAL I !CONTINUING I I 

I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D I 
1======================1======1======1======1===========1======1===========1==1======1 
jAroclor-1016 I 11.581 11.511 11.651 805351 11.581 750401 1- 6.8! 
IAroclor-1016 I 13.241 13.171 13.311 1562221 13.251 1463401 1- 6.3! 

IAroclor-.1016 I 14.691 14.621 14.761 2211031 14.701 2113001 1- 4.4/ 
IAroclor-1016 I 15.321 15.251 15.391 1178601 15.33l.. 1119301 1- 5.01 
IAroclor-1016 117.18117.11117.251 101255117.181 948801 I- 6.31 

ITotal I I I I 6769751 I 6394901 1- 5.51 

I I I I I I I I I I 
IAroclor-1260 I 20.871 20.801 20.941 1455601 20.881 1370701 1- 5.81 
IAroclor-1260 I 21.551 21.481 21.621 2334061 21.561 2227501 1- 4.61 
IAroclor-1260 I 21.861 21.781 21.921 2999091 21.861 288400 I 1- 3. 81 
IAroclor-1260 I 23.471 23.401 23.541 1650631 23.481 1553601 1- 5.91 
IAroclor-1260 I 25.401 25.331 25.471 4169971 25.411 4030101 1- 3.41 

!Total I I I I 12609351 I 12065901 1- 4.31 

I I I I I I I I I I 
I Toxaphene I I I I I I · I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Total I I I II I I 

I I I I I I I I 
I I I I I I I I 
I I I I I I l_l 

%-D should not exceed 15% ---

036 



Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.31 

GC Column: DB608 

I 
I 
I 

DATE OF ANALYSIS 10/10/97 
TIME OF ANALYSIS 140l. 
STANDARD ID: INDA 3506 C 

------------------- -----------------~----------'--------------------------RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FL/ %D I 
1======================1======1======1======1===========1======1===========1==/======i 
IAlpha-BHC I 11.76/11.71111.811 4281665111.74/ 4204151/ /- 1.8': 

IBeta-BHC / 13.62/ 13.57/ 13.67/ 2320493/ / I I 
/Delta-BHC I 15.08/ 15.03/ 15.13/ 3779461/ I I I 
lgamma-BHC (Lindane)_/ 13.35/ 13.30/ 13.40/ 4225365/ 13.32!.. 4083751/ 1- 3.4i 
/Heptachlor I 14.64/ 14.591 14.69/ 34929631 14.61/ 3045501/ 1- 13 1 
I Aldrin I 15.93/ 15.88/ l.S. 98/ 3239559/ I I I 1 
I Heptachlor epoxide __ / 18.10/ 18. OS/ 18 .l.S/ 3213823/ / / / I 
I Endosulfan I / l.9. 46/ 19.39/ 19.53/ 3J.39383/ 19.441 3029251/ /- 3. 5/ 
/Dieldrin I 20.621 20.55/ 20.69/ 3127943/ 20.60/ 3062475/ 1- 2.11 
/414 1 -DDE I 20.30/ 20.23/ 20.37/ 33799891 I I I I 
IEndrin I 22.00/21.93122.07/ 2800759/21.981 2704375/ 1- 3.4/ 
/Endosulfan II I 22.67/ 22.60/ 22.741 27193731 I I I 1 
14 I 4 I -DDD I 22.38/ 22.311 22.45/ 25632691 22.3 71 2406 925/ 1- 6. 1/ 
/ Endosulfan sulfate __ / 24.34/ 24.26/ 24.40 I 22615751 I I I / 
I 4 I 4 I -DDT I 2 3 . 50 I 2 3 . 4 3 I 2 3 . 57 I 2 7 72 911 I 2 3 . 4 8 I 2 55 8 9 51 I I - 7 . 7 I 
I Methoxychlor / 26.771 26.70/ 26.841 10527931 26. 75/ 1001620 I /- 4. 91 
I Endrin aldehyde / 23.881 23.81/ 23.951 2161101/ I / I / 
/Endrin ketone I 27.34/ 27.281 27.42/ 2322887/ I I 1 1 
/alpha-Chlordane I 19.34/ 19.271 19.411 348404J.I 1 1 1 1 

/gamma-Chlordane I 18.731 18.66/ l.8. 80 I 341923 71 I 1 1 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
/ Tetrachloro-m-xylene_l 8. 951 8. 881 9. 02/ 29585111 8. 94/ 2908251/ 1- 1. 71 
/Decachlorobiphenyl __ l 33.861 33.79/ 33.93/ 1678963/ 33.811 15811711 1- 5.81 

I I I I I I I l __ l I 
%D should not exceed 15% ----
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.32 

GC Column: DB608 

I 
I 
I 

DATE OF ANALYSIS 10/10/97 
TIME OF ANALYSIS 1454 
STANDARD ID: INDB 5503 C 

------------------- -----~----------~----------'-------------------------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI %D I 
1======================1======1======1======1===========1======1===========1==1====== 1 

I Alpha-BHC I 11.761 11.711 11.811 42816651 I I I i 

jBeta-BHC I 13.621 13.571 13.671 23204931 13.611 22830511 1- 1.6/ 
jDelta-BHC I 15.081 15.031 15.131 37794611 15.06! . 3891651! I 3.0/ 
Jgamma-BHC (Lindane)_! 13.35! 13.301 13.40! 4225365! l.. I I I 
!Heptachlor I 14.641 14.59! 14.691 34929631 I I I I 
!Aldrin I 15.931 15.881 15.981 32395591 15.911 32280511 1- 0.41 
I Heptachlor epoxide __ j 18.10 I 18. osj 18 .lSI 32138231 18. 08j 32260511 1 o. 41 
IEndosulfan I I 19.461 19.391 19.531 31393831 I I I I 
!Dieldrin I 20.621 20.551 20.691 31279431 I I I I 
1414 1-DDE I 20.301 20.231 20.371 33799891 20.281 33336751 1- 1.41 

. I Endrin I 22.00 I 21. 93j 22. 07j 28007591 I I I I 
!Endosulfan II I 22.671 22.60j 22.741 27193731 22.6Sj 26414511 1- 2.91 
1414 I -DDD I 22.381 22.311 22.451 25632691 I I I I 
I Endosulfan sulfate __ I 24.341 24.261 24.40 I 22615751 24.321 23967011 1 6. o I 
14 I 4 I -DDT I 23.50 I 23.431 23.571 27729111 I . I I I 
I Methoxychlor I 26.771 26.70 I 26.841 1052793! I I I I 
I Endrin aldehyde I 23. 88! 23.811 23. 9Sj 2161101 23. 86! 20462251 1- s. 31 
jEndrin ketone I 27.341 27.28! 27.421 2322887 27.32! 23554751 I 1.41 
/alpha-Chlordane I 19.341 19.271 19.411 3484041 19.321 34199511 1- 1.81 
Jgamma-Chlordane I 18.73j 18.661 18.801 3419237 18.711 33153011 1- 3.01 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
jTetrachloro-m-xylene __ j 8.951 8.881 9.021 2958511 8.941 29042251 1- 1.Bj 
jDecachlorobiphenyl __ l 33.861 33.791 33.931 1678963 33.791 15229811 1- 9.3J 

I I I I I I l_l I 
%D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: A093 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099709.33 

GC Column: DB608 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS l..2.i1 
I STANDARD ID: AR1660 1902 

------------------- -----------------------------'----~----------~~-----1 I RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLI \D I 
1======================1======1======1======1===========1======1===========1==1======1 
jAroclor-1016 I 11.581 11.511 11.651 805351 11.571 777601 1- 3.4/ 
jAroclor-1016 j13.24j13.17j13.31j 156222j13.24j 1488601 1- 4.7/ 
jAroclor-1016 I 14.69j 14.62j 14.761 2211031 14.681 2151601 1- 2.7/ 
/Aroclor-1016 I 15.321 15.251 15.391 11786.01 15.3ll·· 1160001 1- 1.6/ 
/Aroclor-1016 I 17.181 17.111 17.251 1012551 17.171 978501 1- 3.4/ 
/Total I I I I 6769751 I 6556301 1- 3.2/ 

I I I I I I I I I I 
IAroclor-1260 I 20.871 20.801 20.941 1455601 20.871 1427401 1- 1.9/ 
/Aroclor-1260 I 21.551 21.481 21.621 2334061 21.541 2278501 1- 2.41 
IAroclor-1260 I 21.861 21.781 21.921 2999091 21.851 2931201 1- 2.3/ 
IAroclor-1260 I 23.47123.40123.541 165063123.461 1579501 1- 4.3j 
IAroclor-1260 I 25.40 25.331 25.471 4169971 25.391 4227101 I 1.41 

I Total I I I 12609351 I 1244370 I I 1. 31 

I I I I I I I I I 
I Toxaphene I I I I I · I I I 
I Toxaphene I I I I I I I 1 
I Toxaphene I I I I I I I 1 
I Toxaphene I I I I I I 1 1 
I Toxaphene I I I I I 1 1 1 
I Total I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I l __ l 
%D should not exceed 15\ ---
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~ab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P103 

CALIBRATION VERIFICATION SUMMARY 

DATE{S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.01 

GC Column: RTX1701 

J DATE OF ANALYSIS 10/09/97 
I TIME OF ANALYSIS 11ll 
I STANDARD ID: INDA 3506 c 

------------------- -----~----------~----------'----~----------~~-----
1 RT WINDOW I INITIAL I !CONTINUING I I 

I COMPOUND I RT I FROM I TO jRESP. FACT. I RT JRESP. FACT. jFLI \D I 

l======================l======l======l======l===========l======l===========l==l======l 
I Alpha-BHC I 11. 93J 11. 88J 11. 98J 26568051 11. 93J 2962251 I I 11 I 
JBeta-BHC I 15.90J 15.86J 15.96J 1578057J I I I I 
IDelta-BHC J16.89J16.84J16.94J 16475311 I I I I 
jgamma-BHC {Lindane)_J 13.411 13.36J 13.46J 27545UJ 13.41l-· 30573511 I 11 I 
I Heptachlor I 14. 42J 14. 36J 14. 46J 27231191 14. 42J 2964451J I 8. 9 I 
!Aldrin I 15.521 15.47J 15.57J 257i825J I I I I 
I Heptachlor epoxide __ J 17. 83J 17. 78J 17. 88J 2415535J I I I I 
I Endosulfan I I 18. 89J 18. 82J 18. 96J 22570011 18. 89J 23734011 I 5. 2 J 
!Dieldrin I 20.15J 20.08J 20.221 2293805J 20.15J 23922011 I 4.3j 
j4,4'-DDE I 19.56J 19.50J 19.641 21764691 I I I I 
JEndrin I 20.911 20.84J 20.98J 19723131 20.91J 20923251 I 6.1J 
jEndosulfan II I 22.47J 22.40J 22.54J 1919533J I I I I 
J4,4'-DDD I 22.201 22.121 22.26J 16192771 22.20J 17184751 I 6.1J 
I Endosulfan sulfate __ I 24.81 I 24. 74J 24. 88J 1176619 I I I I 1 

J4,4'-DDT I 22.871 22.80J 22.941 13556891 22.871 14579251 I 7.5J 
!Methoxychlor I 24.89 24.82J 24.96J 759180J 24.89J 806290J I 6.2J 
I Endrin aldehyde I 23.81 23. 74J 23.88 I 497218 I J I J J 
I Endrin ketone I 26.34 26. 28J 26.421 1214053J I I I J 
I alpha-chlordane I 19.20 19.13 I 19.271 25755671 1 1 1 1 
I gamma-Chlordane I 18.99 18.92 I 19. 06J 2444313 I I I J I 
I I I I I I I I I 
-------1 I I I I I I I 
-------1 I I I I I I I 
-------1 I I I I I I I 

I I I I I I I I I 
I Tetrachloro-m-xylene_. I 8. 85 8. 78 I 8. 92J 2074181J 8. 82J 2273101J I 9. 6 J 
JDecachlorobiphenyl __ J 30.39 30.32J 30.461 1067877J 30.37J 11007411 1 3.1J 

I I I I I I l_l I 
\D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P103 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.02 

GC Column: RTX1701 

I DATE OF ANALYSIS 10/09/97 
I TIME OF ANALYSIS 1205 
I STANDARD ID: INDB 5503 c 

--------------------------------- _____________________________ I ________________________ _ 
RT WINDOW I INITIAL I !CONTINUING I I 

I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. IFLI %D 
1======================1======1======1======1===========1======1===========1==1======' 
/Alpha-BHC I 11.931 11.881 11.981 26568051 I I I 
jBeta-BHC I 15.90j 15.861 15.961 15780571 15.901 17108511 I 8.4[ 
IDelta-BHC I 16.891 16.841 16.941 16475311 H.89j ·18350011 I 11 1 

I gamma-BHC (Lindane) _I 13. 41j 13. 36j 13.461 27545411 j... I I j 
/Heptachlor I 14.421 14.361 14.461 27231191 I I I I 
/Aldrin I 15.521 15.471 15.571 257i825l 15.521 2759851/ I 7.3/ 
!Heptachlor epoxide __ j 17.831 17.781 17.881 24155351 17.831 25808011 I 6.8[ 
/Endosulfan I I 18.891 18.821 18.961 22570011 I I I I 
!Dieldrin I 20.151 2o.osj 20.221 22938051 I I 1 1 

/414
1 -DDE I 19.561 19.501 19.641 21764691 19.561 23198011 I 6.6) 

/Endrin I 20.911 2o.s41 20.9sl 19723131 I I 1 1 

/Endosulfan II I 22.471 22.401 22.541 19195331 22.471 2033301/ 1 5.9/ 
/414 1-DDD I 22.201 22.121 22.261 16192771 I I I I 
I Endosulfan sulfate __ I 24.811 24.741 24. sal 11766191 24.811 13222511 I 12 1 

/4 I 4 I -DDT I 22.871 22. so I 22.941 13556891 I . I I I 
/Methoxychlor I 24.891 24.821 24.961 7591801 I I I I 
I Endrin aldehyde I 23.81/ 23.741 23. SSI 4972181 23.811 527350 I I 6 .11 
[Endrin ketone I 26.341 26.281 26.421 12140531 26.341 13025751 I 7.3/ 
/alpha-Chlordane I 19.20/ 19.131 19.271 2575567/ 19.201 27277511 I 5.9/ 
/gamma-Chlordane I 18.991 18.921 19.061 24443131 18.991 26332011 I 7.71 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
jTetrachloro-m-xylene __ . I 8.851 8.781 8.921 20741811 8.85j 22177251 1 6.91 
jDecachlorobiphenyl __ l 30.39130.32130.461 1067877130.391 10832511 1 1.41 

I I I I I I I l_l I 
%D should not exceed 15% ---

·: 
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Lab Name: Recra.LabNet 

Client: LANL-REQ#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: A103 

CALIBRATION VERIFICATION SUMMARY 

DATE(S} OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.03 

GC Column: RTX1701 

j DATE OF ANALYSIS 10/09/97 
I TIME OF ANALYSIS ~ 
I STANDARD ID: AR1660 1902 

------------------- -----~----------~----------'----~-------------------1 I I RT WINDOW I INITIAL I /CONTINUING I I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLI \D I 
1======================1======1======1======1===========1======1===========1==1====== 
IAroclor-1016 I 12.35/ 12.28/ 12.42/ 109516/ 12.35/ 111790/ I 2.11 
/Aroclor-1016 I 14.13/ 14.06/ 14.20/ 149857/ 14.13/ 156740/ I 4.6 
1Aroclor~1016 I 14.57/ 14.50/ 14.64/ 67493/ 14.57/ 71980/ I 6.61 
IAroclor-1016 I 16.19/ 16.12/ 16.26/ 76686/ 16.19l.. 80890/ 1 5.51 
/Aroclor-1016 I 16.56/ 16.49/ 16.63/ 53610/ 16.56/ 57160/ 1 6.61 
/Total I I I I 457162/ I 478560/ 1 4.7/ 
I I I I I I I I I I 
jAroclor-1260 I 20.411 20.341 20.481 1455161 20.41/ 1549201 1 6.5/ 
/Aroclor-1260 I 21.231 21.161 21.301 1605641 21.231 1698301 I 5.8/ 
/Aroclor-1260 I 22.44/ 22.361 22.501 1238211 22.441 132590/ I 7.1/ 
/Aroclor-1260 I 23.641 23.57/ 23.71/ 1135811 23.64/ 118670 I I 4. sj 
/Aroclor-1260 I 24.62/ 24.56/ 24.701 200398/ 24.62/ 211880/ I 5.7/ 
/Total I I I I 743880/ 1 787890/ 1 s.9/ 
I I I I I I I I I I 
I Toxaphene I I I I I I · I I I 
I Toxaphene I I I I I I I I J 

I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Total I I I I I I I 
I I I I I I l_l 
%-D should not exce-ed 15\ ---
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Lab Name: Recra.LabNet 

Client: LANL-REQ#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P103 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.16 

GC Column: RTX1701 

j DATE OF ANALYSIS 10/10/97 
j TIME OF ANALYSIS 0042 
I STANDARD ID: INDA 3506 c 

------------------- -----------------------------'----~----------~~-----RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLj %D i 
1======================1======1======1======1===========1======1===========1==1======1 
jAlpha-BHC I 11.93J 11.88J 11.98J 2656805J 11.95J 31248011 +I 18 
jBeta-BHC I 15.90J 15.86J 15.96J 1578057J I I I 
jDelta-BHC I 16.89J 16.84J 16.94J 1647531J I I I 
Jgamma-BHC (Lindane)_J 13.411 13.361 13.461 27545411 13.431... 31631011 I 15 
I Heptachlor I 14.421 14. 36j 14. 46j 2723119J 14 .43J 26660511 J- 2 .1 i 
/Aldrin I 15.521 15.471 15.57J 257i825J I I I 1 

!Heptachlor epoxide __ J 17.83J 17.78J 17.88J 2415535J J J J I 
I Endosulfan I I 18. 89J 18.821 18. 96j 22570011 18.90 I 24192511 I 7. 2/ 
/Dieldrin I 20.15J 20.08J 20.221 2293805J 20.16j 25131011 J 9.6/ 
j4,4'-DDE I 19.561 19.50/ 19.641 21764691 I I I I 
jEndrin I 20.911 20.84J 20.98J 19723131 20.911 21726251 J 10 I 
jEndosulfan II I 22.47j 22.40j 22.54j 1919533j I I I I 
j4,4'-DDD I 22.20122.12122.261 1619277122.201 17826751 I 10 I 
I Endosulfan sulfate __ J 24. 81J 24. 74J 24. 88J 1176619J I I I I 
j4,4'-DDT I 22.87J 22.80J 22.94J 1355689J 22.88j 13693751 I 1.0j 
/Methoxychlor I 24.89j 24.82j 24.96J 759180J 24.90j 761235j J 0.3/ 
I Endrin aldehyde I 23. 81j 23. 74j 23. 88J 497218j I I J J 
jEndrin ketone I 26.341 26.281 26.421 1214053j I I I I 
!alpha-Chlordane I 19.20j19.13J 19.271 25755671 I I I I 
/gamma-Chlordane I 18.99J 18.92J 19.06j 2444313j I I J J 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
jTetrachloro-m-xylene __ J 8.85J 8.781 8.92/ 20741811 8.85j 24392511 +I 18 I 
/Decachlorobiphenyl __ J 30.39J 30.32j 30.461 10678771 30.38j 11184411 1 4.71 

I I I I I I I l_l I 
%D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: Pl03 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.17 

GC Column: RTX1701 

I 
I 
I 

DATE OF ANALYSIS 10/10/97 
TIME OF ANALYSIS 0135 
STANDARD ID: INDB 5503 C 

------------------- -----~----------~---------'----~----------~~-----
1 RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT IRESP. FACT. JFLI %D 

1======================1======1======1======1===========1======1===========1==1======1 
jAlpha-BHC I 11.93/ 11.88/ 11.98/ 2656805/ I I I 
I Beta-BHC I 15.90 I 15. 86/ 15.96/ 1578057/ 15.90 I 1772801/ J 12 
JDelta-BHC I 16.89/ 16.84/ 16.94/ 1647531/ 16.88/ . 2030101/ *I 23 
jgamma-BHC (Lindane)_/ 13.41/ 13.36/ 13.46/ 2754541/ [.. I I 1 

!Heptachlor I 14.42/ 14.36/ 14.46/ 2723119/ I I I 1 

/Aldrin /15.52/15.47/15.57/ 257l825/15.52J 2869201/ I 12 I 
/Heptachlor epoxide __ / 17.83/ 17.78/ 17.88/ 2415535/ 17.82/ 2631251/ I 8.9/ 
I Endosulfan I I 18.89/ 18.82/ 18.96/ 2257001/ I I I I 
/Dieldrin I 2o.151 2o.o8j 20.221 22938051 I I I 1 
/4,4 1 -DDE I 19.56/ 19.50/ 19.641 2176469/ 19.56/ 2442825/ I 12 I 
JEndrin I 20.911 20.841 20.981 19723131 I I I I 
/Endosulfan II I 22.471 22.40/ 22.54/ 19195331 22.46/ 2068301/ I 7.8/ 
/4 I 4 I -DDD I 22.20 I 22.12/ 22.261 1619277/ I I I I 
I Endosulfan sulfate __ / 24.81/ 24. 741 24.88/ 1176619/ 24. 81/ 1314425 I I 12 1 
/414 1-DDT I 22.87/ 22.80/ 22.941 13556891 I ., I I 
/Methoxychlor I 24.89/ 24.82/ 24.96/ 759180/ I I I I 
I Endrin aldehyde I 23.81/ 23.74/ 23.881 497218/ 23.80 I 511075/ 1 2. 81 
IEndrin ketone I 26.341 26.28/ 26.42/ 12140531 26.34/ 1373051/ 1 13 1 
/alpha-Chlordane I 19.20/ 19.13/ 19.271 25755671 19.201 2766701/ 1 7.4/ 
I gamma-Chlordane I 18.99/ 18.921 19.06/ 24443131 18.991 2670251/ 1 9. 21 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
/Tetrachloro-m-xylene __ j 8.85/ 8.78/ 8.921 2074181/ 8.85/ 2386301/ 1 15 1 
/Decachlorobiphenyl __ l 30.39130.32/30.461 10678771 30.361 10962511 1 2.7/ 

I I I I I I I l_l __ l 
%D should not exceed 15% 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 02744064001 

Client: LANL-REQ#3777R GC Sample ID: 10099710.18 

RFW Lot No.: 9710L692 GC Column: RTX1701 

Instrument ID: 1Q___ I DATE(S} OF FROM: 10/01/97 DATE OF ANALYSIS 10/10/97 
TIME OF ANALYSIS 0228 I INIT. CALIB TO: 10/02/97 

Method: A103 I STANDARD ID: AR1660 1902 

-------------------~----~------------~--------- ------~------------------
1 RT WINDOW INITIAL jCONTINUING I 

I COMPOUND I RT I FROM I TO jRESP. FACT. I RT IRESP. FACT. IFLI %D 
1======================1======1======1======1===========1======1===========1==1======: 
jAroclor-1016 I 12.351 12.281 12.421 1095161 12.361 1199701 I 9.5/ 
IAroclor-1016 I 14.131 14.06114.201 1498571 14.131 1699801 I 13 
I Aroclor-1016 I 14.571 14. so I 14.641 674931 14.581 767901 1 14 
IAroclor-1016 I 16.191 16.12116.261 766861 16.201... 854301 I 11 
IAroclor-1016 I 16.561 16.491 16.631 536101 16.571 599601 I 12 

I Total I I I I 4571621 I 512130 I I 12 

I I I I I I I I I 

I 
I 
I 
I 

IAroclor-1260 I 20.411 20.341 20.481 1455161 20.421 1588901 I 
jAroclor-1260 I 21.23121.16121.301 160564121.241 1741001 1 

9.21 
8.41 

IAroclor-1260 I 22.441 22.361 22.501 1238211 22.441 1371301 1 
jAroclor-1260 I 23.641 23.571 23.711 U3581l 23.651 124590 I I 
IAroclor-1260 I 24.621 24.561 24.70 I 2003981 24.631 2191701 1 

I Total I I I I 743880 I I 813880 I I 
I I I I I I I I I 
I Toxaphene I I I I I I · I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
!Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 

I Total I I I I I I I 

I I I I I I I I 
I I I I I I I I 

11 1 

9.71 

9.41 
9.41 

I 
I 
I 
I 
I 
I 

I I I I I I l_l 
%D should not exceed 15% ---
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Lab Name: Recra.LabNet 

Client: LANL-RE0#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P103 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.31 

GC Column: RTX1701 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS 1401 
I STANDARD ID: INDA 3506 c 

------------------- -----~----------~----------~----~----------~~-----
1 I RT WINDOW I INITIAL I !CONTINUING I I 

I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI %D i 
1======================1======1======1======1===========1======1===========1==1======1 
IAlpha-BHC I 11.931 11.881 11.981 26568051 11.931 32606511 *I 23 I 
jBeta-BHC I 15.901 15.861 15.961 15780571 I I I I 
jDelta-BHC I 16.891 16.841 16.941 16475311 I I I I 
jgamma-BHC (Lindane)_! 13.411 13.361 13.461 275454~1 13.41[.. 33562011 *I 22 I 
!Heptachlor I 14.421 14.361 14.461 27231191 14.421 30478511 I 12 I 
!Aldrin I 15.52j15.47l 15.571 2S7i82Sj I I I I 
I Heptachlor epoxide __ , 17.831 17.781 17. sal 24155351 I I I I 
I Endosulfan I I 18. 89j 18.821 18.961 22570011 18. 89j 25888011 I 15 I 
!Dieldrin I 20.151 20.081 20.221 22938051 20.141 25923511 I 13 I 
14' 4' -DDE I 19. 56! 19. so I 19.641 21764691 I I I I 
!Endrin I 20.911 20.84j 20.98j 19723131 20.90j 22880251 +I 16 I 
jEndosulfan II I 22.471 22.401 22.541 19195331 I I I I 
j4,4'-DDD I 22.20122.12122.261 1619277122.181 18555251 I 15 I 
I Endosulfan sulfate __ , 24.811 24.741 24.881 11766191 I I I I 

14' 4' -DDT I 22.871 22.80 I 22.941 13556891 22. 86j 15106511 I 11 I 
!Methoxychlor I 24.891 24.82j 24.961 759180j 24.881 8302351 I 9.41 
I Endrin aldehyde I 23.811 23.741 23. sal 497218 1 1 1 1 
I Endrin ketone I 26.341 26.281 26.421 1214053 I 1 1 1 
I alpha-chlordane I 19.20 I 19.131 19.271 2575567 1 1 1 1 
I gamma-Chlordane I 18. 99j 18.921 19. 06j 2444313 I I I I 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
jTetrachloro-m-xylene __ . I 8.851 8.781 8.921 2074181 8.841 24490511 +I 18 1 
IDecachlorobiphenyl __ j 30.391 30.321 30.461 1067877 30.361 11511611 1 7.81 

I I I I I I l __ l I 
%D should not exceed 15% 
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Lab Name: Recra.LabNet 

Client: LANL-REQ#3777R 

RFW Lot No.: 9710L692 

Instrument ID: 

Method: P103 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. C.ALIB 

FROM: 10/01/97 
TO: 10/02/97 

Contract: 02744064001 

GC Sample ID: 10099710.3= 

GC Column: RTX1701 

I DATE OF ANALYSIS 10/10/97 
I TIME OF ANALYSIS 1454 
I STANDARD ID: INDB 5503 c 

--------------------- ------------------------------~---------------------------
1 RT WINDOW I INITIAL I ICONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT JRESP. FACT. IFLI %D 

1======================1======1======1======1===========1======1===========1==1====== 
/Alpha-BHC I 11.931 11.881 11.981 26568051 I I I 
I Beta-BHC I 15. 90 I 15. 86J 15. 961 15780571 15. 88J 18591511 + / 18 
/Delta-BHC I 16.89J 16.841 16.941 16475311 16.87J . 21255011 */ 29 
Jgamma-BHC (Lindane)_! 13.411 13.36J 13.461 275454~1 [.. I I 
/Heptachlor I 14.421 14.361 14.461 27231191 I I I i 
/Aldrin I 15.521 15.471 15.571 257i825J 15.501 30068011 +I 17 I 
/Heptachlor epoxide __ J 17.831 17.781 17.881 24155351 17.811 27726011 I 15 I 
/ Endosulfan I I 18. 89J 18.821 18. 96J 22570011 I I I I 
Dieldrin I 20.15J 20.081 20.221 22938051 I I I I 
4,4'-DDE I 19.561 19.501 19.641 21764691 19.551 25336011 +I 16 I 
Endrin I 20.911 20.841 20.981 19723131 I I I I 
Endosulfan II I 22.471 22.401 22.541 19195331 22.451 21845011 I 14 I 
4,4'-DDD I 22.20122.121 22.261 16192771 I I I 
Endosulfan sulfate __ I 24.811 24.741 24. 88J 1176619 24.791 13816011 + 17 / 
4,4'-DDT I 22.871 22.801 22.941 1355689 I . I I 
Methoxychlor I 24.891 24.821 24.961 759180 I I I 
Endrin aldehyde I 23.811 23. 741 23.881 497218 23. 781 5733251 15 1 

Endrin ketone I 26.341 26.281 26.421 1214053 26.321 14382011 + 18 / 
alpha-Chlordane I 19.201 19.131 19.271 2575567 19.181 29147011 13 1 

gamma-Chlordane I 18.991 18.921 19.061 2444313 18.981 27492011 12 1 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
/Tetrachloro-m-xylene~l 8.851 8.781 8.921 2074181 8.841 24355511 + 17 1 

/Decachlorobiphenyl __ l 30.391 30.321 30.461 1067877 30.341 11312111 1 5.91 

I I I I I I l __ l I 
%D should not exceed 15% ---

page _§_ of _§_ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 02744064001 

Client: LANL-RE0#3777R GC Sample ID: 10099710.33 

RFW Lot No.: 9710L692 GC Column: RTX1701 

Instrument ID: lQ___ DATE(S) OF FROM: 10/01/97 / DATE OF ANALYSIS 10/10/97 
INIT. CALIB TO: 10/02/97 / TIME OF ANALYSIS 1547 

Method: A103 I STANDARD ID: AR1660 1902 

------------------- -----------------~---------'-------------------------RT WINDOW I INITIAL I /CONTINUING I 

I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FL/ \D I 

1======================1======1======1======1===========1======1===========1==1======! 
/Aroclor-1016 I 12.35/ 12.28/ 12.42/ 109516/ 12.34/ 124390/ / 14 
/Aroclor-1016 I 14.13/ 14.06/ 14.20/ 149857/ 14.12/ 176690/ +/ 18 
/Aroclor-1016 I 14.57/ 14.50/ 14.64/ 67493/ 14.56/ 79690/ +/ 18 
/Aroclor-1016 I 16.19/ 16.12/16.26/ 76686/ 16.18/... 87140/ I 14 
/Aroclor-1016 I 16.56/ 16.49/ 16.63/ 53610/ 16.55/ 62210/ +I 16 
/Total I I I I 457162/ I 530120/ +/ 16 
I I I I I I I I I 
/Aroclor-1260 I 20.41/ 20.34/ 20.48/ 145516/ 20.40/ 164160/ 1 13 
/Aroclor-1260 I 21.23/ 21.16/ 21.30/ 160564/ 21.22/ 180090/ 1 12 
/Aroclor-1260 I 22.44/ 22.36/ 22.50/ 123821/ 22.43/ 147070/ +I 19 
/ Aroclor-1260 I 23.64/ 23.57/ 23.71/ 113581/ 23.63/ 126560 I 1 11 
/Aroclor-1260 / 24.62/ 24.56/ 24.70 I 200398/ 24.62/ 225530 I I 13 
/Total I I I / 743880/ / 843410 I I 13 
I I I I I I I I I 
/ Toxaphene I I I I I I · I I 
I Toxaphene I I I I I I I I 
/ Toxaphene I I I I I I I I 
/ Toxaphene I I I I I I I I 
/Toxaphene I I I I I I 1 1 
I Total I I I II I I 
I I I I I I I I 
I I I I I I I I 
1. I I I I I !_I 
\D should not exceed 15% ----

048 



Paragon Analytics, Inc. 

SAMPLE NUl\ffiER(S) CROSS-REFERENCE TABLE 

Client Name: Los Alamos National Laboratory SMO 

Client Project ID: 3778R 

PAI·ID 
971D055·1 
9710055·2 

Client ID 
D4LA·97·0480 
04LA·97·0481 

MATRIX 
Water 
Water 

DATE 
SAMPLED 
10/06/97 
10/06/97 



Tuesday.~ober07, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

DATA E."~TE:;Ji~· 
1\;( 

11(;397 I 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1017/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3n8R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3778R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; RAD SCREENING FOR SAMPLE 04LA-97-0480 ONLY. 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

TCN 

Signatu : 

METTAL + 8 

METTAL + U 

ANWQ 

CL(-1) 

P04(-3) 

SI02DISS 

TCN 

METTAL + 8 

METTAL + U 

N03-N 

04LA-97 -0480 

04LA-97 -0480 

04LA-97 -0480 

04LA-97-0481 

04LA-97-0481 

04LA-97-0481 

04LA-97-0481 

04LA-97-0481 

04LA-97 -0481 

04LA-97 -0481 

04LA-97 -0481 

CONT DATE COMMENTS 
ID SAMPLED 

13 w 10/6/97 

15 w 10/6/97 

15 w 10/6/97 

04 w 10/6/97 

04 w 10/6/97 

04 w 10/6/97 

04 w 10/6/97 

OS w 10/6/97 

09 w 10/6/97 

09 w 10/6/97 

12 w 10/6/97 

Final Page of REQUEST NUMBER 3n8R Page 1 



Paragon Analytics, Inc. 
INORGANICS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3778R 

Order Number- 9710055 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Sample Results 
Section 4: QC and Summary Report Forms 
Section 5: Supporting Raw Data/Benchsheets 

Section 1: Case Narrative 

1. This report consists of data for 1 water sample analyzed for bromide, chloride, 
nitrite, sulfate, orthophosphate, and total cyanide. Also, another water sample 
analyzed for total cyanide. 

2. The samples were received cool and intact on 10/08/97. 

3. The samples have been correctly preserved for the requested analyses. 

4. The samples were analyzed using procedures based on the following methods from 
the USEPA: 

Analyte 
Bromide 
Chloride 
Nitrate 
Sulfate 
Orthophosphate 
Total Cyanide 
Silicate 

Method 
300.0 
300.0 
300.0 
300.0 
300.0 
9010 
370.1 

5. All standards and solutions were used within their recommended shelf life. 

PARAGON ANALYTICS, INC. 
OOOOfJl 



6. The samples were prepared and analyzed within the established hold times for all 
analyses. 

7. Sample results which are below the reporting limit are reported as "ND" on the 
enclosed report. 

All in house quality control procedures were followed, as described below. 

8. General quality control procedures. 

• A method blank, a laboratory control sample (LCS), a matrix spike and a 
matrix spike duplicate (MSD) or a matrix duplicate were prepared and 
analyzed for each analysis batch. 

• Orthophosphate was detected in the initial and continuing calibration blanks 
(ICB, CCB) at a concentration above the reporting limit requested by the 
client (0.1 mg as PIL). We believe that the apparent orthophosphate peak 
detected in the blanks was an artifact caused by an unknown problem in the 

~ 

injection system. The orthophosphate concentration detected in the sample 
was below the reporting limit. The blank (ICB, CCB) results were within 
acceptance limits for all other analyses. 

• The laboratory control sample (LCS) results were within acceptance limits for 
all analyses. 

• The MS/MSD results were within acceptance limits for all analytes. 

The data contained in the following report have been reviewed and approved by the 
personnel listed below: 

.--~ {o r J ('/\ I 0 - 2 4-- 9 7 
• Reporter's Initials Date 

/Reviewer's Initials 

CERTIFICATION 

I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 

signature in the h~ardco report. 

~ ~ ro6~~-r/ 
~G~e D~ 
Laboratory Manager 

PARAGON ANALYTICS, 

nonoo2 



Paragon Ar1alytics, Inc. 
TOTAL METALS 

CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3778R 

Order Number- 9710055 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of2 water samples. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The samples were received cool and intact on 10/08/97. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
9710055-2 as the quality control sample for this Order Number. 

1.3 The samples had been correctly preserved for the requested analyses. 

PARAGON ANALYTICS, 00000.1. 



1.4 The sample was digested, analyzed and reported based on CLP SOW 3.0 
procedures. 

1.5 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

1.6 The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

1. 7 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples associated with CLP SOW 3.0 analyses were 
within acceptance criteria. 

1.8 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met. 

PARAGON ANALYTICS, nonoo2 



The data contained in the following report have been reviewed and approved by the 
persRnnelli~ted below: 

Ll~~?~ JO/,yh-
I>l Patrick Date 
Senior Inorganic Chemist 

Jo/!f/9; 
Reviewer's Initials Date 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, 



CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 3778R LAB NAME Paraaon LAB CODE ------
NAME OF CCS CHECKER ___________ _ COMPANY ___________ __ 

NAME OF VALIDATOR R. Sherman COMPANY LATA 
.:::..:;..;;....;;..;...~-------

CCS DATE VALIDATION DATE 11/11/97 EDS ENTRY DATE -----
ANALYTICAL SUITE: o VOLATILES 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

---
o HIGH EXPLOSIVES 
x INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify ______________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Boron is non-standard and therefore not validated. 
Uranium was analyzed by ICP and validated using inorganic 
baseline criteria. 

Signature/1st validation ~.~~ 
Signature/2nd validation 
Qualifiers entered 

11 lu/~ 7 
{[ 

Date ---------------------------------- ----------



CCS AND VALIDATION 

Exp1anation of qua1ifiers (Q) : 

0 The ana1yte was ana1yzed for but not detected above the 
reported EQL 

J The ana1yte was positive1y identified, the associated 
numerica1 va1ue is the approximate concentration of the 
ana1yte in the samp1e 
J+ Like1y has a high bias 
J- Like1y has a 1ow bias 

OJ The ana1yte was ana1yzed for but not detected. The 
associated va1ue is an estimate 

R The samp1e resu1ts are rejected due to serious deficiencies 
in the abi1ity to ana1yze the samp1e and meet qua1ity 
contro1 criteria. Presence or absence cannot be verified. 
Note: Any resu1ts qua1ified as "R" shou1d be 1ooked at for 
re1evance for data use. Thus, "R" imp1ies "PM" a1so, and 
must not be used a1one 

P Use professiona1 judgement based on data use . It usua11y 
has an "M"with it, indicating that a manua1 check shou1d be 
made if the data that is qua1ified with the "P" is 
important to the data user. 

1 

In addition, PM a1so means that a decision must be made by 
the project manager/de1egee regarding the need for further 
review of the data. This review shou1d inc1ude some 
consideration of potentia1 impact that cou1d resu1t from 
using the P qua1ified data. (For examp1e, in the case of 
ho1ding time excedance, the project manager/de1egee can 
decide to use the data with no qua1ification when ana1y1tes 
of interest are known to not be adverse1y affected by 
ho1ding time exceedances. Another examp1e is the case where 
soi1 samp1e dup1icate ana1yses for meta1s exceed the 
precision criteria. Since this is 1ik1ey because of samp1e 
non-homogeneity rather than 1ab error, the manager/de1egee 
must decide how to use the data.) 

PM Manua1 review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSD or %0 exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSD or %0 exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPD > advisory 20% limit. 

INORGANICS (I) 

3 Spike recovery > upper limit (125%) and the results > the 
EDL. 

3a Spike recovery < lower limit (75%) and ·the results are > the 
EDL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 res recovery > 120% and results > EDL. 

7a res recovery 50-79% . 
7b res recovery < 50% and result < EDL. 

Sa For rev and CCV, recovery is lower than specification 

Bb For rev and CCV, recovery is higher than specification 

Be For ICV and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

Bd For rev and CCV, recovery is extremely low and detection may 
be impaired. 

Be For rev and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

L· Carrier recovery 10-40% and result > EQL. 

1~ Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



INORGANICS 
Calibration NA 

Present? X yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? x yes no OK 

Continuing calibration 
verification 

Present? X yes no OK Obtain form lab. Q=A 



Blanks (Applies to each) 

''" 

Present? x yes no u Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 

blanks > EDL but < 5 X amount found in the 
blank should be qualified as U. 

Analyze at each wavelength 

Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 10% or 2 hours 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

~ EDL, or if concentration of 
analyte < 1 OX EDL, repeat all 
samples in batch. 

AI, Cr, and Fe detected in 
blanks and in sample no. 04LA-
97-0481. 

All analytes detected in blanks 
except Sb, As, Pb, Hg, Ni, Se, 
Ag, and U. 



ICP Interference check sample 

Present? x yes no OK Obtain from lab. Q=A 

Solution contains Ag, Ba, Be, If the ICS recovery is >120% and the 17 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & results are >EDL, qualify data as J+ 
Zn 

If recovery is 50-79%, qualify data as J- 17a 
Analyze at beginning of each 
run If ICS recovery is< 50% and results are< 17b 

EDL, qualify results as R, PM 
Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Spike sample analysis 

Present? x yes no OK Obtain from lab. Q=A 

One per run, per matrix, If spike recovery > 125% and results < 
concentration, SDG EDL, OK 

(: o/o recovery: 75-125% (unless If spike recovery < 75% and results are 13a 
cone. > 4X spike cone.) >EDL, qualify results as J- if same 

matrix, P if not. 

If spike recovery> 125% and results are 13 I 
i 

>EDL, qualify data as J+ if same matrix, 
I 

P if not. 

If spike recovery 30-7 4% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not. 

If spike recovery results < 30% and I 3d 
results < EDL, qualify as R, PM. 



Duplicate 

Present? x yes no OK Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD : s; 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of± EDL 
Laborato[Jl Control Sample 
(LCS} 

Aqueous LCS per batch/SDG OK If criterion not met, qualify each analyte 16a 
associated with the LCS in the same 

% recovery : 80-120% (except batch as_4: 
Ag & Sb) 16 

for < 80% and J+ for > 120% 
Holding time Compare analysis date with date of 

sample collection on the Analysis 

c: Analyze water samples for Hg OK Request 
within 28 days of sample 
collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0480 
,~ b Name: PARAGON ANALYTICS Contract: 
~ab Code: NA - Case~N~0-.-:--_-____ SAS No.: SDG No.: 3778R 
Matrix (soil/water): WATER Lab Sample ID: W9710055-1 
~evel (low/med): LOW__ Date Received: 10/08/97 
~Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

74.29-90-5 
7440-36-0 
7440-38-.2 
7440-39-3 
7440-41-7 
7440-4.2-8 
7440-43-9 
7440-70-.2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-9.2-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-0.2-0 
7440-09-7 
778.2-49-.2 
7440-.2.2-4 
7440-.23-5 
7440-.28-0 
7440-61-1 
7440-6.2-.2 
7440-66-6 

~olor Before: BROWN 
Color After: LT BROWN 

:omments: 

-

Analyte Concentration c 
-

Aluminum• •116000 
Antimony; 3. 4' u 
Arsenic.- 13. 0• - -
Barium· 745• -
Beryllium 9. 6· 
Boron, .24 . .2· B 
Cadmium:- 0 .40• u 
Calcium-.- 59000 -
Chromium• 6.2 . 9• -Cobalt. .25. a• B 
Copper_,_ .257• -
Iron• 7180Qo -
Lead· 73. 4' -
Magnesiutllt .24000 -
Manganese• 1130• 
Mercury_._ 0 .11• B 
Nickel· 86 .1· -
Potassium 14300 
Selenium• 4 .5· B -Silver. .l.l . .2 u 
Sodium-,- 41500• 
Thallitiiii='" 5. 5f B -Uranium• 70 . .2• u 
VanadiuiD. 66. 6• - -Zinc, .290· -

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLOUDY 

FORM I - IN 

Q M 

-p -p -p -p 
-p -p -p -p 
-p 
-p -p -p -p -p -p -AV 

p 
-p -p 
-p -p -p -p -p -p -

-
-
-
-
-
-
-
-
Texture: N/A __ _ 
Artifacts: 

~7 
II ~ I~..., 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0481"...-
Contract: '"' 1b Name: PARAGON_ANALYTICS ___ _ 

"...,ab Code : NA Case No. : SAS No.: SDG No.: 3778R 
Lab Sample ID: W9710055-2 
Date Received: 10/08/97 

Matrix (soil/water) : WATER 
~evel ( low/med) : LOW 
; Solids: 0. 0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 
7440-66-6 -

~olor Before: COLORLESS 
Color After: COLORLESS 

..::omments: 

Analyte Concentration c 
-

Aluminum • 105• B 
Antimony:- 3 .4' u 
Arsenic·- 2. 6· u 
Bariumr- 24. 3• B 
Beryllium• 0 .40' u 
Boron • 20. 0• B 
Cadmium:- 1.D- B 
Calcium-.- 1430Qo 
Chromiuffi. 

-2. 8• B -Cobalt• 0. 97· B 
Copper_•_ 4. 5• B 
Iron. 67. 7• B 
Lead• 1. 6· u 
Magnesium' 5350• -
Manganeser 48. 0• -
Mercury• 0. 03• u 
Nickel•- 2. O• B 
Potassium• 4470' B 
Selenium• 2. 7• u -Silver• 1. 2" u 
Sodium-.- 26500• 
Thallium. -5. 3• B 
Uranium• 70. 2· u 
Vanadiuffi. 1.3· B -Zinc. 6. o• B 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

-p -p -p -p -p -p -p -p -p 
p-

U [.Y 

p -p -p -p -p 
AV 
p 
p-
p -p 
p 
p-

p -p -p -
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 



U.S. EPA - CLP 

.b Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

?reparation Blank Matrix (soil/water) : WATER 

~reparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

JAlu~inum_ 62.0 B 82.2 B 60.2 B 62.4 B 
--3.4- - - ---- - --- -

Ant~mony_ u 3.4 u 3.4 u 3.4 u - - -
jArsenic_ 2.6 u 2.6 u 2.6 u 2.6 u - - - -
'Barium 0.1 u 0.1 B -0.2 B -0.2 B 
Beryllium 

- --- - -- -
0.4 u 0.5 B 0.4 u 0.4 u - - -

)Boron 50.5 B 21.7 B 9.8 B 6.9 u 

1

cadmi-;:;m- -0.7- --- - - -
B 0.5 B 0.5 B 0.5 B 

Calcium- - - -140.7 B 175.4 B 131.9 B 148.4 B 
Chromium - 3.2- -- - -- - -- -

B 3.0 B 3.0 B 2.8 B 
Cobalt - - - -

0.9 u 0.9 B 0.9 u 0.9 u 
~··1pper-- - - - -0.9 u -1.1 B 0.9 u 0.9 u 
~on- - - - - -

54.0 B 54.3 B 58.8 B 55.6 B --- - - - -- - --- -
.Lead 1.6 u 1.6 u 1.6 u 1.6 u 
!Magnesium 174.8 B 179.9- B 167.3-161.3 B B --- -- -- - -- 0.7- -- -Manganese 0.6 B 0.6 B B 0.7 B 

0.0~ 0. g3 .Mercury u u -O.Qij_ B 
Nickel - 1.0 u 1. u 1.0 u 1.0 u -Potassium 83.5 u 88.9 B 83.5 u 94.3 B -- - -- - -- - -- -Selenium 2.7 u 2.7 u 2.7 u 2.7 u - - - - -I Silver 1.2 u 1.2 u 1.2 u 1.2 u I Sodium-- -6.9 21.2- B - -B 4.9 u 10.6 B 
Thallium_ -- - - - - -- -2.2 u 4.6 B 2.8 B 4.1 B - -

!Uranium 70.2 u 70.2 u 70.2 u 70.2 u - - - -- - - -
!Vanadium_ 0.9 u 0.9 u 0.9 u 0.9 u - - - -Zinc 0.9 u 0.9 u 0.9 u 0.9 u - - - -
I - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 
Blank c M 

--46.890 B p --- -3.400 u p -2.600 u p 
-

-0.340 B p -- -0.400 u p -6.900 u p -0.400 u p -119.940 B p -- -2.270 B p -0.900 u p -0.900 u p -43.170 B p -- -1. 600 u p -148.870 B p -- -0.260 B p -0.030 u AV -1.000 u p 
-84.470 B p -- -2.700 u p -1.200 u p -10.330 B p -- -2.200 u p -70.200 u p -- -0.900 u p -0.900 u p -

- --
- --
- --
- --
- --
- --
- --
- --

ILM03.0 

000022 



U.S. EPA - CLP 

3 
BLANKS 

~b Name: PARAGON ANALYTICS ________ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

?reparation Blank Matrix (soil/water): 

~reparation Blank Concentration Units (ug/L or mg/kg} : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

Aluminum 65.5 B 71.1 B 52.0 
Antimony= 

- ------ - ------ - ---3.4 u 3.4 u 3.4 - - -Arsenic 2.6 u 2.6 u 2.6 - - -
'Barium -0.2 B -0.1 B 0.1 
Beryllium - - - -- -0.4 u 0.4 u 0.4 - - -I Boron 6.9 u 6.9 u 6.9 
\Cadmi~ - - -0.6 B 0.5 B 0.5 
Calcium-- - - -135.4 B 133.8 B 139.2 

1chromium_ - -- - --- - --2.9 B 3.1 B 3.0 - - -Cobalt 0.9 u 0.9 u 0.9 - - -.,pper __ 0.9 u 0.9 u 0.9 - - -
"r.fron 54.6 B 54.2 B 55.6 - -- - ----- - --Lead 1.6 u 1.6 u 1.6 - - -Magnesium 166.3 B 167.0 B 167.4 - -- - -- - -----Manganese 1.0 B 0.5 B 0.6 - - -Mercury_ -Nickel u 1.0 1.0 u 1.0 - - -Potassium 83.5 u 154.0 B 83.5 - - - - - --Selenium 2.7 u 2.7 u 2.7 
I silver - - - -1.2 u 1.2 u 1.2 
jsodium-- - - -7.8 B 15.5 B 7.3 
Thallium_ - - -- -3.6 B 3.1 B 2.2 - - -Uranium 70.2 u 70.2 u 70.2 
vanadium - -- - -- - -0.9 u 0.9 u 0.9 - - - -Zinc 0.9 u 0.9 u 1.5 - - -

- - -- - -
- - -
- - -- - -- - -- - -
- - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 

c Blank c M 

--B p 
- - -u p - - -u p - - -u p - - -u p - - -u p - - -

B p 
- - -B p - - -B p - - -u p - - -u p - - -B p - - -u p - - -B p - - -B p - - -NR - -u p - - -u p - - -u p - - -u p - - -

B p - - -u p - - -u p - - -u p - - -B p - - -
- - --
- - --- - --
- - --- - --
- - --
- - --
- - -

ILM03.0 

000023 



U.S. EPA - CLP 

, 4b Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

>reparation Blank Matrix (soil/water) : 

Contract: 

SAS No.: 

~reparation Blank Concentration Units (ug/L or mg/kg) : 

I 
Initial 

I 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

jAlu~inum_ 99.7 B - - - -
Ant~mony_ 3.4 u - - -Arsenic 2.6 u - - - -Barium -0.1 B - -- - -Beryllium 0.4 u - -Boron 6.9 u 6.9 u 
Cadmi~ - - -0.6 B - - -Calcium 183.4 B 
Chromium - -- - -0.9 u - - - -
Cobalt 1.0 B -.~·.,pper= - -0.9 u - - -on 72.1 B - -- - -Lead 1.6 u - - -Magnesium 218.8 B - -- - -Manganese 0.5 B - - -Mercury_ - - -Nickel 1.0 u - - -Potassium 83.5 u - -- - -Selenium 2.7 u - - - -Silver 1.2 u 
Sodium-- - - --11.6 B 
Thallit:iill - -- - -4.1 B - - - -Uranium 70.2 u 
vanadium - -- - -0.9 u - - - -Zinc 0.9 u - - -

- - -
- - -- - -
- - -- - -
- - -
- - -- - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 

c Blank c M 

--p - - -p - - -p - - -p 
- - -p 
- - -p - - -p 
- - -p 
- - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -NR - - -p - - -p - - -p - - -p - - -p - - p - - -p - - -p - - -p - - -
- - --
- - --
- - --- - --
- - --
- - --
- - --
- - -

ILM03.0 

nnn.'1?4 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

~ab Name: PARAGON ANALYTICS _____ ____ Contract: ________ __ 04LA-97-0481 

~ab Code: NA Case No.: 
o1atrix: WATER. ______ _ 
% Solids~or Sample: 0.0 

SAS No.: SDG No.: 3778R 
Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -
Aluminum 75-125 2059.7900 105.1400 B 2000.00 97.7 p 

Antimony= 
- - - --- -- - -

75-125 516.4700 3.4000 u 500.00 103.3 p 
- - - - - -

Arsenic 75-125 2017.1400 2.6000 u 2000.00 100.9 p 
- - - - --- - - -

Barium 75-125 1984.5900 24.2600 B 2000.00 98.0 p 

Beryllium - - - -- - -
75-125 53.4700 0.4000 u 50.00 106.9 p 

- - - - - -
Boron 75-125 865.7500 20.0200 B 1000.00 84.6 p 

Cadmi~ - - - --- --- - -
75-125 47.6700 1.0400 B 50.00 93.3 p 

Calcium- - - - -- - -
75-125 57349.1900 14289.1100 40000.00 107.7 p 

Chromium - --- - - - --- - - -
75-125 196.4000 2.8300 B 200.00 96.8 p 

- - - - -102.9 - -
Cobalt 75-125 515.6400 0.9700 B 500.00 p 

--- - - - - - -
Copper __ 75-125 259.1900 4.5200 B 250.00 101.9 p 

- - - - - -
Iron 75-125 937.8400 67.6900 B 1000.00 87.0 p 

- - - -- -- - -
~ad 75-125 480.5100 1.6000 u 500.00 96.1 p 

- - - --106.8 - -
."l'agnesi urn 75-125 48058.9400 5352.6100 40000.00 p 

- - - - -- - -- - - -
Manganese 75-125 539.4400 47.9700 500.00 98.3 p 

- - - - -- - -
Mercury_ 75-125 0.9960 0.0300 u 1.00 99.6 AV - - - -
Nickel 75-125 501.8200 1.9500 B 500.00 100.0 p 

- - - - - -
Potassium 75-125 44307.3500 4465.9400 B 40000.00 99.6 p 

Selenium - --- - - -- -- --103.4 - -
75-125 2067.4800 2.7000 u 2000.00 p 

- - - - -- - - -
Silver 75-125 51.1500 1.2000 u 50.00 102.3 p 

--- - - - - - -
Sodium 75-125 67386.7400 26544.7000 40000.00 102.1 p 

Thallium - --- - - -- -- - - p-75-125 1951.4400 5.2600 B 2000.00 97.3 - - - - -- -Uranium 75-125 10645.5800 70.2000 u 10000.00 106.5 p 
vanadium 75-125 - - - - -- - - -504.1200 1.3400 B 500.00 100.6 p - - - - - - -Zinc 75-125 507.9000 5.9500 B 500.00 100.4 p 

- - - - - -
- - - -
- - - -
- - - -
- - - -- - - -- - - -
- - - -

Comments: 

FORM V (Part 1) - IN ILM03.0 

000026 



U.S. EPA - CLP 

.b Name: PARAGON ANALYTICS _____ __ 

Lab Code: NA Case No.: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NC. 

04LA-97-0481 

SDG No.: 3778R 

1atrix (soil/water) : WATER Level (low/med) : LOW 

~Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units {ug/L or mg/kg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -
Aluminum 105.1400 B 95.2800 B 9.8 p -- - - -
Antimony- 3.4000 u 3.4000 u p 

Arsenic - 2.6000 u - -2.6000 u p 
- -

Barium - 24.2600 B 23.4900 B 3.2 p -- - - -
Beryllium 0.4000 u 0.4000 u p - -
Boron 20.0200 B 23.2000 B 14.7 p 

Cadmi~ 1.0400 B - - - -1.1500 B 10.0 p 
- - - -

Calcium 5000.0 14289.1100 14110.6300 1.3 p 

Chromium - - -- - -- - --- - - -
2.8300 B 2.9700 B 4.8 p 

Cobalt - -- - - -0.9700 B 0.9000 u 200.0 p - - - -Copper __ 4.5200 B 4.3400 B 4.1 p --- - - -
Iron 67.6900 B 58.4400 B 14.7 p - - - -
Lead 1.6000 u 1.6000 u p - -Magnesium 5000.0 5352.6100 5276.6200 1.4 p - - - - -- - - -Manganese 15.0 47.9700 47.1600 1.7 p --- - u u -- - - AV Mercury_ 0.0300 0.0300 -Nickel 1.9500 B 2.0500 B 5.0 p -- - - -Potassium 4465.9400 B 4412.9000 B 1.2 p - - - -Selenium 2.7000 u 2.7000 u p - - -Silver 1.2000 u 1.2000 u p 
Sodium- 26544.7000 26213.6000 -1.3 p 
Thalli'l:iitl -- - - -- - - -5.2600 B 4.8400 B 8.3 p - -- - - -Uranium 70.2000 u 70.2000 u p 
vanadium 1.3400 B 1.1200 B - -17.9 p - - - - -Zinc 5.9500 B 6.2800 B 5.4 p -- - - -- - - -

- - - -- - - -
- - - -
- - - -- - - -- - - -
- - - -

FORM VI - IN ILM03.0 

000027 



Tuesday. October 07. 1997 

Los Alamos 
:'-/ATIOi'i.-\L LABORATORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the s·::hedule indicated: 

SHIP DATE: 10nl97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 377SR 

ANALYSIS TYP:: INORG 

q -:).-/0 ·D".>~ 

These samples are on: 

LANL Request Number: 3ii8R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; RAD SCREENING FOR SAMPLE 04LA-97-0480 ONLY. 

L.ANL ER SMO CONTACT_/4ylene Valdez MS H865 5056659968 

Signature: -1\,\..U~J,j yy· 
-' 

ANALYSIS ANAL YTE(S)'--'' SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

TCN 04LA-97-0480 13 - w 10/6/97 

METIAL + B 04LA-97 -0480 15 w 10/6/97 o( 
METIAL + u 04LA-97 -0480 15 w 10/6/97 ,,, 

~,A.NWQ 04LA-97-0481 04 w 10/6/97 

CL!-1) 04LA-97-0481 04 w 10/6i97 

PO.t·(-3) 04LA-97 -0481 04 w 10/6/97 

SI02DISS 04LA-97-0481 04 w 10/6/97 

TC~J - 04LA-97 -0481 OS·· .- w 10/6/97 oc_ 
MEITAL + 8 04LA-97 -0481 09,_.- w 10/6/97 

METTAL + U· 04LA-97 -0481 09 w 10/6/97 

gN03-N 04LA-97 -0481 ~ w 10/6/97 

S e"·t-f- "'+e) ~~- A.lvr-
fe_ e;· Final Pa~e of REQUEST NUMBER 3n8R Page 1 

c. d.!- f:t::'t..: '1 C'1 

000006 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

"" 1b Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA __ Case No.: SAS No.: SDG No.: 3778R 

~nitial Calibration Source: PLASMACHEM_ 

continuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R ( 1) M 

-
Aluminum 25250.0 24672.59 97.7 50500.0 49647.22 98.3 49'681.41 98.4 p 

- 250.0 - - - - -
Antimony_ 249.34 99.7 500.0 501.45 100.3 490.93 98.2 p 

- - -- - - - -
Arsenic 250.0 244.41 97.8 500.0 495.86 99.2 487.13 97.4 p 

- - - - -- - - - - -
Barium 250.0 245.47 98.2 500.0 487.94 97.6 470.05 94.0 p 

Beryllium -250.0 - - -- - Ioo.5 - Ioo.5 -
254.05 101.6 500.0 502.28 502.74 p 

2572.02 4865.66 - -
Boron 2500.0 102.9 5000.0 97.3 4867.83 97.4 p 

Cadmi~ - 250.0 - - - - - - -
241.53 96.6 500.0 486.08 97.2 471.99 94.4 p 

Calcium- 25250.0 24731.30 - - - - -
97.9 50500.0 50887.80 100.8 50664.93 100.3 p 

Chromium - - - -
250.0 238.16 95.3 500.0 485.30 97.1 484.97 97.0 p 

- - -- - - - - -
Cobalt 250.0 235.51 94.2 500.0 461.85 92.4 458.65 91.7 p 

-- - - -- - - - - -
~opper_ 250.0 241.11 96.4 500.0 476.07 95.2 472.95 94.6 p 

- - - - - - -
ron 10250.0 10046.59 98.0 20500.0 20822.93 101.6 20562.78 100.3 p 

- - - -
Lead 250.0 239.31 95.7 500.0 475.30 95.1 468.59 93.7 p 

25250.0 - - - - - - -
Magnesium 24519.02 97.1 50500.0 49998.83 99.0 50245.03 99.5 p 

- - - - -
Manganese 250.0 243.03 97.2 500.0 483.24 96.6 476.59 95.3 p -- - - -- - - - - -
Mercury_ 2.5 2.56 102.4 2.0 2.01 100.5 2.00 100.0 AV 
Nickel 250.0 250.78 100.3 500.0 496.43 99.3 484.89 97.0 p - - - -
Potassium 10000.0 9788.32 97.9 20000.0 19959.54 99.8 19587.92 97.9 p 

Selenium - - - - - - -
250.0 241.31 96.5 500.0 483.42 96.7 472.39 94.5 p 

Silver - -- - - -- - - - - -
250.0 236.19 94.5 500.0 469.43 93.9 466.04 93.2 p 

Sodium-- 10250.0 10030.26 - -- - - - -97.9 20500.0 20686.22 100.9 20326.36 99.2 p 

Thallil:irn""" - Ioo.a - - -
250.0 252.12 500.0 500.04 100.0 488.01 97.6 p 

Uranium - - -
5000.0 5292.52 105.9 10000.0 10677.61 106.8 10323.29 103.2 p 

Vanadium - - - -250.0 250.25 100.1 500.0 494.83 99.0 491.91 98.4 p - -- - - - - -Zinc 250.0 243.82 97.5 500.0 480.06 96.0 479.68 95.9 p -- - - -- - - - - -
-
-
-
-
-
-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 

000016 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

b Name: PARAGON_ANALYTICS ________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

cnitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(1) Found %R (1) M 

-
Aluminum 50500.0 50027.93 99.1 53"783.89 106.5 p 

- - -
Antimony_ 500.0 495.24 99.0 520.77 104.2 p 

--- - - -- -
Arsenic 500.0 485.89 97.2 513.27 102.7 p 

-- -- - - - -
Barium 500.0 495.09 99.0 518.54 103.7 p 

Beryllium -- - - - -
500.0 504.40 100.9 528.88 105.8 p 

4760.99 
-

Boron 5000.0 5046.82 100.9 95.2 p 

Cadmium-
- - - - -

500.0 474.68 94.9 487.76 97.6 p 

Calcium- 50500.0 51125.78 - - l05.7 -
101.2 53373.91 p 

Chromium 
- -

500.0 488.53 97.7 515.77 103.2 p 

Cobalt 
- -- - - - -

500.0 487.05 97.4 511.14 102.2 p -- ---- - - - -
,.......)pper __ 500.0 473.25 94.6 508.76 101.8 p 

21596.03 -
on 20500.0 20686.57 100.9 105.3 p 

- -
Lead 500.0 473.10 94.6 489.82 98.0 p 

Magnesium 
- l05.7 -50500.0 50660.78 100.3 53387.14 p 

- -
Manganese 500.0 478.84 95.8 505.81 101.2 p 

---- - - - -
Mercury_ NR 
Nickel 500.0 488.18 97.6 504.18 100.8 p - - -
Potassium 20000.0 19702.44 98.5 20713.93 103.6 p - - -
Selenium 500.0 474.06 94.8 500.33 100.1 p 

- -- - - - -
Silver 500.0 490.20 98.0 519.20 103.8 p -- - - -Sodium 20500.0 20479.93 99.9 21528.30 105.0 p 

Thallillrrl - - -500.0 489.07 97.8 509.78 102.0 p 
- -- - - -Uranium 10000.0 10382.87 103.8 10909.47 109.1 p 

Vanadium - -500.0 495.29 99.1 521.73 104.3 p 
- -- - - - -Zinc 500.0 483.97 96.8 509.19 101.8 p -- - - - -

-
-
-
-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

1b Name: PARAGON_ANALYTICS _________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

Initial Calibration Source: PLASMACHEM ___ 

Continuing Calibration Source: PLASMACHEM ___ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found 

Aluminum 50500.0 52224.71 103.4 53'818.17 -
Antimony_ 500.0 503.1.3 100.6 512.21 -- --- ---
Arsenic 500.0 497.1.5 99.4 506.46 

- -- - l01.6 -Barium 500.0 508.19 515.01 
Beryllium - - -500.0 515.52 103.1 524.77 --
Boron 5000.0 4753.92 95.1 458"'...01 
Cadmium--

- - - -500.0 476.77 95.4 481.06 -
Calcium- 50500.0 51925.73 102.8 52801.22 -
Chromium 500.0 505.13 101.0 514.82 - -- - -
Cobalt 500.0 502.32 100.5 511.84 

- -- - -
"Jpper_ 500.0 493.23 98.6 508.99 - -

on 20500.0 20911.20 102.0 21.146.54 -
Lead 500.0 478.22 95.6 '483. 73 -
Magnesium 50500.0 51.915.41 102.8 5301.2.75 -
Manganese 500.0 494.17 98.8 504.80 ---- - - -Mercury ___ 
Nickel 500.0 491. 89 98.4 498.26 
Potassium 20ooo.o 20102.47 100.5 20447.38 -Selenium 500.0 484.21 96.8 494.76 
Silver - -- - - -500.0 510.19 102.0 520.20 
Sodium-- - -20500.0 20803.09 101.5 21162.83 
Thallium - 500.0 497.21 99.4 512.93 
Uranium - - -10000.0 10293.58 102.9 10376.63 
vanadium - 500.0 510.40 102.1 520.12 - -- - -Zinc 500.0 501.32 100.3 515.83 -- --- -

%R (1) 

106.6 
102.4 
101.3 
103.0 
105.0 

91.6 - 96.2 
l04.6 
103.0 
102.4 
101.8 
103.2 

96.7 -105.0 
101.0 

99.7 -102.2 
99.0 

104.0 
103.2 
102.6 
103.8 
104.0 
103.2 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

M 

-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p -p -p 
-NR 

p -p -p -p -p -p -p -p 
-p -

-
-
-
-
-
-
-
-

FORM II (PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

.b Name: PARAGON ANALYTICS _________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3776R 

:nitial Calibration Source: PLASMACHEM 

r~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(1) Found %R ( 1) M 

Aluminum 50500.0 52628.79 104.2 . p 
Antimony_ 

- 499.03 
-

500.0 99.8 p 
--- ----- - -

Arsenic 500.0 493.61 98.7 p 

Barium - -- - - -
500.0 498.82 99.8 p 

Beryllium 
-- - -

500.0 516.16 103.2 p 

Boron 5000.0 4626.81 92.5 4655.53 -93.1 p 

Cadmium-
- - - - - -

500.0 469.81 94.0 p -
Calcium- 50500.0 51963.80 102.9 p 

Chromium 
- -

500.0 503.34 100.7 p 
- -- - -

Cobalt 500.0 503.58 100.7 p 
-- -- - -

pper __ 500.0 493.60 98.7 p 
-- - -

on 20500.0 20725.55 101.1 p 

Lead - -
500.0 472.73 94.5 p - - -

Magnesium 50500.0 52284.16 103.5 p 

Manganese 
- -

500.0 495.44 99.1 p 

Mercury_ 
-- - - -NR 

Nickel 500.0 488.26 97.7 p - -
Potassium 20000.0 19932.28 99.7 p 

- - -
Selenium 500.0 483.84 96.8 p 

Silver - -- - - -500.0 509.05 101.8 p -Sodium-- 20500.0 20582.82 100.4 p 

ThalliWil - -500.0 497.03 99.4 p 
- -Uranium 10000.0 10088.31 100.9 p 

vanadium - 500.0 511.65 102.3 -p - -- - -Zinc 500.0 506.61 101.:: p -- - -
-
-
-
--
--
--
--
--

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

1b Name: PARAGON_ANALYTICS _______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

AA CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP i 
Initial Final 

Analyte True Found %R True Found %R Found %R .. 
Aluminum 400.0 396.62 99.2 416.45 104.1 -- --- - --- -
Antimony_ 120.0 119.53 99.6 123.66 103.0 -- --- - --- -
Arsenic 20.0 22.61 113.0 21.94 109.7 -- --- --392.11 -
Barium 400.0 98.0 416.70 104.2 -- -- - -- -
Beryllium 10.0 10.65 106.5 10.93 109.3 --- -- -- -
Boron 
Cadmi~ 10.0 10.20 102.0 10.23 102.3 
Calcium- -- -- ---gs03.53 -

10000.0 9221.00 92.2 98.0 - - -- -
Chromium_ 20.0 20.22 101.1 18.73 93.6 --- -

~~>~'Jbal t 100.0 92.71 92.7 104.09 104.1 mpper= - --- - -- -50.0 47.38 94.8 50.87 101.7 -- -- - -
ron 200.0 201.11 100.6 207.23 103.6 

ad 
- -- -- -6.0 6.05 100.8 5.55 92.5 

gnesium --10000.0 9302.29 93.0 10044.40 100.4 - - - -
Manganese 30.0 29.32 97.7 31.06 103.5 -- -- - -- -
Mercury_ 0.2 0.20 100.0 -- -Nickel 80.0 79.32 99.2 82.99 103.7 
Potassium ~56.28 

- -- -10000.0 94.6 9909.41 99.1 -- - - --Selenium 10.0 10.26 102.6 10.41 104.1 - -- -- -- -Silver 20.0 21.24 106.2 23.51 117.6 
Sodium-- 10000.0 9361.43 93.6 -9872.93 98.7 
Thalliutn - - -20.0 23.42 117.1 23.02 115.1 - -- -- -- -Uranium 400.0 403.10 100.8 372.61 93.2 
Vanadium - -- --100.0 97.49 97.5 103.45 103.4 - - -- - -- -Zinc 40.0 38.80 97.0 45.49 113.7 -- -- - -- -

I 

FORM II (PART 2) - IN ILM03.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

b Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

~ CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

i 

CRDL Standard for AA CRDL Standard for ICP I 
Initial Final 

I 

Analyte True Found %R True Found %R Found %R 
~ 

Aluminum 
Antimc::1y= 
Arsen:.c -Bariurr. 
Beryllium 
Boron 200.0 228.01 114.0 181.57 90.8 - -- -- -
Cadmi~.::n 
Calcit:.:-:1-
Chromium -.7',;bal "t --pper __ 
Iron 
Lead 
Magnesiu:-r. 
Manga::ese 
Mercu!"".f_ -Nickel 
Potassium 
Selenium -Silver --Sodium 
Thallium -Uranit:.:n 
vanadii.lm -Zinc 

FORM II (PART 2) - IN ILM03.0 
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U.S. EPA - CLP 

tb Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA_ Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

?reparation Blank Matrix (soil/water) : WATER 

oreparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum 62.0 B 82.2 B 60.2 B 62.4 B - - - - --- - --- -
Antimony_ 3.4 u 3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.6 u 2.6 u 2.6 u 2.6 u - - - - -
Barium 0.1 u 0.1 B -0.2 B -0.2 B 
Beryllium 

- - -- - --- -
0.4 u 0.5 B 0.4 u 0.4 u - - - -

Boron 50.5 B 21.7 B 9.8 B 6.9 u 
Cadmi~ --- - - - - -

0.7 B 0.5 B 0.5 B 0.5 B 
Calcium- - - - -

140.7 B 175.4 B 131.9 B 148.4 B 
Chromium -- - -- - -- - --- -

3.2 B 3.0 B 3.0 B 2.8 B 
Cobalt - - - - -

0.9 u 0.9 B 0.9 u 0.9 u - - - - -
pper_ 0.9 u -1.1 B 0.9 u 0.9 u -- --- - - -
on 54.0 B 54.3 B 58.8 B 55.6 B -- - -- - -- - -- -

Lead 1.6 u 1.6 u 1.6 u 1.6 u 
Magnesium - - - -

174.8 B 179.9 B 161.3 B 167.3 B -- - -- - -- - -- -
Manganese 0.6 B 0.6 B 0.7 B 0.7 B 

0.0~ ( -~ 
- -

Mercury_ u u -O.OtJ.. B -
Nickel 1.0 u 1. u 1.0 u 1.0 u - - - -
Potassium 83.5 u 88.9 B 83.5 u 94.3 B -- - -- - -- - -- -
Selenium 2.7 u 2.7 u 2.7 u 2.7 u - - - - -
Silver 1.2 u 1.2 u 1.2 u 1.2 u -- - - - -Sodium -6.9 B 21.2 B 4.9 u 10.6 B - -- - -- - - -- -Thallium 2.2 u 4.6 B 2.8 B 4.1 B 
Uranium - 70.2- 70.2-70.2 u u

1 

__ 7o.2_ u u 
vanadium - - -- -- -0.9 u 0.9 u 0.9 u 0.9 u - -Zinc 0.9 u 0.9 u 0.9 u 0.9 u - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 
Blank c M 

--~ 46.890 B p --- -3.400 u p -2.600 u p -
-0.340 B p -- -0.400 u p -6.900 u p -0.400 u p -119.940 B p -- -2.270 B p -0.900 u p -0.900 u p -43.170 B p 

-- -1.600 u p -148.870 B p -- -0.260 B p -0.030 u AV -1.000 u p 
84.470 B p -- 2.700 u p 
1. 200 u p -10.330 B p -- -2.200 u p 

70.200 u p -- 0.900 u p 
0.900 u p -

- --
-
-
-
- --
- --
- --
- --

ILM03.0 
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U.S. EPA - CLP 

3 
BLANKS 

lb Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

?reparation Blank Matrix (soil/water) : 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

-
Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

Aluminum 65.5 B 71.1 B 52.0 - --- - -- - -- -
Antimony_ 3.4 u 3.4 u 3.4 - - - -
Arsenic 2.6 u 2.6 u 2.6 
Barium - - - - -

-0.2 B -0.1 B 0.1 
Beryllium 

- -- - --- - -
0.4 u 0.4 u 0.4 - - - -

Boron 6.9 u 6.9 u 6.9 
Cadmi~ 

- - - -
0.6 B 0.5 B 0.5 

Calcium- - - - -
135.4 B 133.8 B 139.2 

Chromium 
- -- - -- - -- -

2.9 B 3.1 B 3.0 
Cobalt - - - - -0.9 u 0.9 u 0.9 -- - - - -
,..,oppe:r-__ 0.9 u 0.9 u 0.9 - - - -

on 54.6 B 54.2 B 55.6 - -- - -- - -- -
Lead 1.6 u 1.6 u 1.6 - - - -
Magnesium 166.3 B 167.0 B 167.4 - -- - --- - -- -
Manganese 1.0 B 0.5 B 0.6 - - - -
Mercury_ - -
Nickel u 1.0 1.0 u 1.0 - - - -Potassium 83.5 u 154.0 B 83.5 - -- - --- - --- -
Selenium 2.7 u 2.7 u 2.7 - - - - -Silver 1.2 u 1.2 u 1.2 --- - - - -
Sodium 7.8 B 15.5 B 7.3 
Thallium - - --- - -3.6 B 3.1 B 2.2 - - - - -
Uranium 70.2 u 70.2 u 70.2 
Vanadium - -- - -- - -- -0.9 u 0.9 u 0.9 - - - - -Zinc 0.9 u 0.9 u 1.5 - - - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 

c Blank c M 

--
B ~ p - -u p - -u p - -u p - -u p - -u p - -
B p - -
B p - -
B p - -u p - -u p 

- -B p - -u p - -B p - -B p - -NR - - -u p - -u p - -u p 
- --u p - -B p - -u p - -u p - -u p - -B p - -

- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --

ILM03.0 



U.S. EPA - CLP 

b Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

)reparation Blank Matrix (soil/water) : 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

Aluminum 99.7 B 
Antimony= 

- --- - -3.4 u - - -Arsenic 2.6 u -- - - -
Barium -0.1 B - --- - -Beryllium 0.4 u - -
Boron 6.9 u 6.9 u 
Cadmi~ - - -0.6 B - - - -Calcium 183.4 B 
Chromium - -- - -0.9 u - - - -Cobalt 1.0 B -- - - -f'-pper __ 0.9 u 
~on - - -72.1 B - -- - -Lead 1.6 u - - -Magnesium 218.8 B - -- - -
Manganese 0.5 B - - -Mercury_ - - -Nickel 1.0 u - - -Potassium 83.5 u - -- - -Selenium 2.7 u - - - -Silver 1.2 u -- - - -Sodium -11.6 B 
Thallilitn - -- - -4.1 B - - - -Uranium 70.2 u 
vanadium - -- - -0.9 u 
Zinc - - - -0.9 u - - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No.: 3778R 

Prepa-
ration 

c Blank c M 

--• p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -NR - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -p - - -
- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --

ILM03.0 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No: SDG No.: 3778R 

ICP ID Number: TJA 61E 3 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R . 
Aluminum 500000 500000 497871 483120.7 96.6 549144 525155.5 105.0 

- - - - - -
A.'rltimony _ 
Arsenic 
Barium - 500 454.8 91.0 476.5 95.3 
Beryllium - -- - -- -

500 455.3 91.1 477.0 95.4 -- -- - -- -
Boron 
Cadmi~ 1000 824.7 82.5 832.9 83.3 - -- - 512440.2 -
Calcium 500000 500000 491506 481663.4 96.3 533949 102.5 
Chromium 

- - - - - -
500 436.1 87.2 463.3 92.7 - -- -- - -- -

Cobalt 500 405.3 81.1 452.6 90.5 -- -- -- - -- -
Copper __ 500 462.7 92.5 488.4 97.7 - -
!ron 200000 200000 192955 189634.8 94.8 204446 196819.3 98.4 
Lead 

- - - - - - -
1000 836.2 83.6 860.9 86.1 

Magnesium -- -- - 517399.4 -
500000 500000 492301 481234.2 96.2 536628 103.5 - - - - - -

Manganese 500 439.2 87.8 461.3 92.3 -- -- - -- -
Mercury_ 
Nickel 1000 842.6 84.3 858.8 85.9 -- -- - -- -
Potassium 
Selenium -Silver 1000 995.4 99.5 1091.2 109.1 
Sodium-- -- -- - --
Thallium -Uranium 
vanadium 500 453.2 90.6 477.9 95.6 - -- - -- -Zinc 1000 819.8 82.0 884.4 88.4 -- -- - -- -

FORM IV - IN ILM03.0 
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U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

'bab Name: PARAGON ANALYTICS ---- Contract: _____ _ 04LA-97-0481 

SAS No.: SDG No.: 3778R 
Level (low/med) : LOW 

Lab Code: NA Case No.: 
'-1atrix: WA~ 
% Solids~or Sa_m_p~l-e-:----0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

I Control 
I Limit Spiked Sample Sample Spike 
I Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

!Aluminum 
-

75-125 2059.7900 105.1400 B 2000.00 97.7 p 
- - - -- -- -

Antimony_ 75-125 516.4700 3.4000 u 500.00 103.3 p 
- - - - -

Arsenic 75-125 2017.1400 2.6000 u 20oo~. 00 100.9 p 
- - - - -- - -

Barium 75-125 1984.5900 24.2600 B 2000.00 98.0 p 

Beryllium - - - -- -- -
75-125 53.4700 0.4000 u 50.00 106.9 p 

- - - - -
·Boron 75-125 865.7500 20.0200 B 1000.00 84.6 p 

!cadmium_ - - - -- -- -
75-125 47.6700 1.0400 B 50.00 93.3 p 

- - - -
Calcium 75-125 57349.1900 14289.1100 40000.00 107.7 p 

\chromium - -- - - - -- - -
75-125 196.4000 2.8300 B 200.00 96.8 p 

\Cobalt-= 
- - - -

75-125 515.6400 0.9700 B 500.00 102.9 p 
- - - - -

Copper 75-125 259.1900 4.5200 B 250.00 101.9 p 

\Iron - - - - - -
75-125 937.8400 67.6900 B 1000.00 87.0 p 

- - - -- -- -
·~ .. :x:~ad 75-125 480.5100 1.6000 u 500.00 96.1 p 

- - - -- - -
~gnesium 75-125 48058.9400 5352.6100 40000.00 106.8 p 

- -- - - -- - -- - - -I Manganese 75-125 539 .4~00 47.9700 500.00 98.3 p 
- - - - -- - -

.Mercury 75-125 0.9960 0.0300 u 1. 00 99.6 A 
!Nickel-= 

- - - -- -
75-125 501.8200 1.9500 B 500.00 100.0 p 

75-125 - - - - -
Potassium 44307.3500 4465.9400 B 40000.00 99.6 p 

\selenium - -- - - -- -- -
75-125 2067.4800 2.7000 u 2000.00 103.4 p 

!Silver-= 
- - - -- - -75-125 51.1500 1.2000 u 50.00 102.3 p 
- - - - -

.Sodium 75-125 67386.7~00 26544.7000 40000.00 102.1 p 

v 

!Thallium_ 75-125 - -- - - -- - -- - -1951.4400 5.2600 B 2000.00 97.3 p - - - -I Uranium 75-125 10645.5800 70.2000 u 10000.00 106.5 p 
Vanadium_ 75-125 - -- - - -- - -504.1200 1.3400 B 500.00 100.6 p 

- - - - -
1
zinc 75-125 507.9000 5.9500 B 500.00 100.4 p - - - - - -

l - - - -
- - - -

f - - -
- - -
- - -
- - -I - - -

Comments: 

FORM V (Part 1) - IN ILM03.0 

000026 



U.S. EPA - CLP 

.b Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

04LA-97-0481 

SDG No.: 3778R 

1atrix (soil/water) : WATER Level (low/med) : LOW 

~Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight}: UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -Aluminum 105.1400 B 95.2800 B . 9.8 p 

Antimony= 
--- - - -3.4000 u 3.4000 u p - -Arsenic 2.6000 u 2.6000 u p - - -Barium 24.2600 B 23.4900 B 3.2 p -- - - -Beryllium 0.4000 u 0.4000 u p - -Boron 20.0200 B 23.2000 B 14.7 p 

Cadmi~ 1.0400 B - - - -1.1500 B 10.0 p - - - -Calcium 5000.0 1~289.1100 14110.6300 1.3 p 
chrorn:.um - - -- - -- - -- - - -2.8300 B 2.9700 B 4.8 p - -- - - -Cobalt 0.9700 B 0.9000 u 200.0 p -- - - - -Copper __ 4.5200 B 4.3400 B 4.1 p -- - - -Iron 67.6900 B 58.4400 B 14.7 p 
Lead 1.6000 u - - - -1.6000 u p 
Magnesium 5000.0 5352.6100 5276.6200 - -1.4 p - - - - -- - - -Manganese 15.0 47.9700 47.1600 1.7 p -- - - - -- - - -Mercury_ 0.0300 u 0.0300 u AV 
Nickel 1.9500 B 2.0500 B 

-5.0 p 
Potassium 4465.9400 B 4412.9000 -- - - -B 1.2 p 
Selenium 2.7000 u 2.7000 -- - - -u p 
Silver - - -1.2000 u 1.2000 u p 
Sodium-- 26544.7000 26213.6000 - -1.3 p 
Thallium -- - -- - -- - - -

- 5.2600 B 4. 84 00 B 8.3 p 
Uranium 70.2000 u 70.2000 -- - - -u p 
vanadium 1.3400 B 1.1200 B - -

- 17.9 p 
Zinc 5.9500 B 6.2800 - - - -B 5.4 p -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -

FORM VI - IN ILM03.0 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

)~1~b N~me: PARAGON ANALYTICS ___ _ Contract: 

":ab code : NA Case No.: SAS No.: SDG No.: 3778R 

3olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

·I 
I 

' ' 
Aqueous (ug/L) Solid (mg/kg) ' 

Analyte True Found %R True Found c Limits %R 

Aluminum 2000.0 1986.70 99.3 I 
- - - - -

Antimony 500.0 511.95 102.4 ' 

2ooo.o l995.57 - -
Arsenic 99.8 - - - - - - . 
Barium 2000.0 1949.71 97.5 
Beryllium - - - - -

50.0 53.21 106 .4· 
Boron -rDoo.o --830.14 83.0 

-

Cadmi~ - - - - -
50.0 47.67 95.3 - - - -

Calcium 40000.0 42132.36 105.3 
Chromium 

- -
200.0 194.62 97.3 - - - - - -

Cobalt 500.0 511.61 102.3 - - - -
Copper __ 250.0 247.60 99.0 - - - -
Iron 1000.0 926.69 92.7 - - - - -
Lead 500.0 481.80 96.4 - - - -
'"3.gnes i urn 40000.0 41926.59 104.8 - -

500.0 489.85 nganese 98.0 - - - - -
Mercury_ -
Nickel 500.0 505.35 101.1 - - -
Potassium 40000.0 38913.07 97.3 - - -Selenium 2000.0 2052.47 102.6 - - - - -Silver 50.0 49.60 99.2 -- -- - -Sodium 40000.0 41448.28 103.6 - -
Thallium 2000.0 1952.39 97.6 - - - -Uranium 10000.0 10799.07 108.0 
vanadium 500.0 499.75 

- -100.0 - - - - -
Zinc 500.0 503.14 100.6 - - - -

-
-
-
-
-
-
-
-

FORM VII - IN 
ILM03.0 

000028 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

~ab Name: PARAGON ANALYTICS ---- Contract: 

:;ab Code : NA Case No.: SAS No.: SDG No.: 3778R 

~olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

Aqueous (ug/L) Solid (mg/kg) I 
Analyte True Found %R True Found C Limits %R 

jAlu~inum ______ _ 
Ant~mony_ -----
Arsenic 

I
' Barium -
Beryllium -----
Boron ------- ------

!
Cadmium__ ----
Calcium 
Chromium 
Cobalt -----

' ------ ------!Copper __________ ------ ____ __ 
Iron ·----
Lead_~_ _______ _______ __ ___ 

·;··""'gnesium 
~nganese -------
Mercury 
Nickel -

1.0 1.00 100.0 

jPotassium ______ _ 
Selenium ----
Silver 
jsodiu~--= _______ -------
Thall~u; .. 
Uranium 

·!Vanadium_ 
Zinc ----

. FORM VII - IN 
ILM03.0 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

04LA-97-0481 
'.b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

1atrix (soil/water) : WATER Level (low/med): LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result ( s) c ence Q M 

- -Aluminum 105.14 B 223.80 B 112.9 p - - - - - -Antimony 3.40 u 17.00 u p 
Arsenic - - - - -2.60 u 13.00 u . p 

- - - - -Barium 24.26 B 22.25 B 8.3 p - - -- - - -Beryllium 0.40 u 2.00 u p - - - -Boron 20.02 B 34.50 u 100.0 p 
Cadmi~ - - - - - -1. 04 B 2.25 B 116.3 p 
Calcium- - - - - - -14289.11 13526.05 B 5.3 p 
Chromium -- - - -- - -- - - -2.83 B 14.70 B 419.4 p 
Cobalt - - - - - - -0.97 B 4.50 u 100.0 p 
Copper= - - - - - -4.52 B 5.40 B 19.5 p - - - - - -Iron 67.69 B 270.70 B 299.9 p 
Lead - - - - - -1.60 u 8.00 u p 
Magnesium 5352.61 - - - -5531.55 B 3.3 p - - - -- - - -Manganese 47.97 47.55 B 0.9 p - - - -- - - -Mercury_ - NR 
Nickel - -1.95 B 5.00 u 100.0 p 
Potassium 4465.94 - - - - - -B 4743.65 B 6.2 p 
Selenium - - -- - - -2.70 u 13.50 u p 
Silver - - - - -1.20 u 6.00 u p 
Sodium-- 26544.70 - - - -24469.30 B 7.8 p 
Thallium -- - - -- - -- - - -5.26 B 22.30 B 324.0 p 
Uranium - - - - - - -70.20 u 351.00 u p 
vanadium - - - -1.34 B 4.50 u 100.0 p 
Zinc - - - - - - -5.95 B 7.50 B 26.1 p - - - - - -

- - - -
- - - -
- - - -
- - - -- - - -- - - -
- - - -

FORM IX - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: PARAGON ANALYTICS ______ __ 
(:b Code: NA Case No.: 
reP ID Number: TJA 61 3 

Contract: 
SAS No.: 
Date: 07/15/97 

SDG No.: 3778R 

Flame AA ID Number 
~urnace AA ID Number 

Wave-

Analyte 
length Back- CRDL IDL 

(nm) ground (ug/L) (ug/L) M 

Aluminum 200 NR -
Antimony_ 
Arsenic 

60 NR 
10 NR-

Barium - 200 NR - -
Beryllium 
Boron 

5 NR ~ 

249.60 
-100 6.9 p 
-

Cadmi~ 5 NR 
Calcium- 5000 NR - -
Chromium 
Cobalt 

- 10 NR 
50 NR-

Copper __ 
Iron 

25 NR 
100 NR 

Lead 3 NR 
Magnesium 
Manganese 
Mercury_ 
Nickel 

5000 NR -- -15 NR 
0.2 -NR 

40 NR-
Potassium --5000 NR 
Selenium 5 NR 
Silver - 10 NR 
Sodium--- 5000 NR 
Thallium 
Uranium -

-- 10 NR -200 NR 
vanadium 50 NR -Zinc 20 NR 

:omments: 

FORM X - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Contract: ~ab Name: PARAGON ANALYTICS ___ _ 
\_lb Code: NA_ Case No.: SAS No.: SDG No.: 3778R 

lCP ID Number: 
Flame AA ID Number 
~urnace AA ID Number 

Analyte 

Aluminum 
Antimony= 
Arsenic -Barium 
Beryllium 
Boron 
Cadmium-
Calcium-
Chromium -Cobalt --Copper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallium -Uranium 
Vanadium -Zinc 

:omments: 

Date: 07/15/97 
LEEMAN 3 --

Wave-
length Back- CRDL IDL 

(nm) ground (ug/L) {ug/L) M 

--200 NR -- - -60 NR - NR-10 - NR-200 -- - -5 NR - -100 NR - - -5 NR - -
5000 NR -- - NR-10 - -50 NR - -25 NR -100 NR -- - NR-3 -5000 NR -- - -15 NR - -

253.70 0.2 ()()~ .o-:-e-- AV - - -- - ,c),~b=r- NR-40 /\) -5000 NR -- - NR-5 - -
10 NR - NR-5000 -- - NR-10 - -

200 NR -- - -50 NR ---- - -20 NR - -
--
--
--
--
--
--
--

FORM X - IN ILM03.0 

000032 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: PARAGON ANALYTICS ________ __ 
'.b Code: NA Case No. : 

':CP ID Number:--- TJA 61E_3 __ 

Contract: 
SAS No.: 
Date: 07/15/97 

SDG No.: 3778R 

Flame AA ID Number 
7urnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

--
Aluminum 308.22 200 24.2 p 

Antimony- -206.84- -- - -- -60 3.4 p 

Arsenic - - - - -
189.04 10 2.6 p 

Barium - - - - -
493.41 200 0.1 p 

- Beryllium - - -- - -
313.04 5 0.4 p 

- - - NR Boron 100 
Cadmi~ 

-- - -
226.50 5 0.4 p 

Calcium - - - -
317.93 5000 2.8 p 

Chromium - - -- - -
267.72 10 0.9 p 

. Cobalt - - - - -
228.62 50 0.9 p -- - - - -

-Copper_ 324.75 25 0.9 p 
- - -

Iron 271.44 100 16.6 p 

Lead - - -- - -- -
220.35 3 1.6 p 

Magnesium - - - -
279.08 5000 10.3 p 

- - -- - -- -
Manganese 257.61 15 0.2 p 

- - -·Mercury_ 0.2 NR -- - -
Nickel 231.60 40 1.0 p 

Potassium - - - -766.49 5000 83.5 p 

Selenium - - -- - -- -
196.03 5 2.7 p 

-Silver - - - - -328.07 10 1.2 p 
Sodium-- - - - -588.99 5000 4.9 p 

.. 

- - -- - -
Thallium 190.86 10 2.2 p - - - - -Uranium 292.35 200 70.2 p 
vanadium - - -- - -- -292.40 50 0.9 p 

- - - - -Zinc 206.20 20 0.9 p 
- - - -

--
--
--
--
--
--
--

~omments: 

FORM X - IN ILM03.0 

000033 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

b Name: PARAGON_ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

CP ID Number: TJA 61 3 Date: 01/15/97 

Wave- Interelement Correction Factors for : I 
length ~ 

Analyte (nm) Al Ca Fe Mg BA I 
I - I 
I 

Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 _o.oooooooi 
- - - - - - -

Antimony_ 217.50 0.0001730 0.0000000 -0.0000700 0.0000000 0.0000000 - - - - - -
Arsenic 193.60 0.0032220 0.0000000 0.0002370 0.0000000 0.0000000 

- - - - - - - - 0.00'00000 
-

Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 

Beryllium - - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - -

Boron 249.60 0.0000000 0.0000000 -0.0001050 0.0000000 0.0000000 
Cadmi~ - - - - - - -

226.50 0.0000300 0.0000000 0.0002950 0.0000000 0.0000000 
Calcium- - - - - - - -

315.80 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 

- - - - - -
267.70 0.0000000 0.0000000 -0.0000410 0.0000000 0.0000000 - - - - - -

Cobalt 228.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0001880 
- - - - - - -

Copper __ 324.70 0.0000000 0.0000000 -0.0000450 0.0000000 0.0000000 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Lead 220.30 0.0007590 0.0000000 0.0001130 0.0000000 0.0000000 

- - - - - - -
,~·gnesium 383.20 0.0000000 0.0012260 -0.0007120 0.0000000 0.0000000 

-257.60- - - - - -
~nganese 0.0000000 0.0000000 0.0000170 0.0000000 0.0000000 - - - - - - - -
Mercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Potassium - - - - - - - -

766.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium - - - - - - - -

196.00 0.0000000 0.0000000 0.0003760 0.0000000 0.0000000 
Silver - - - - - - - - -

328.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium --- - - - - - - - -

589.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium - - - - - - - -

377.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
vanadium 292.40 0.0000000 -0.0000300 0.0000500 0.0000000 0.0000000 - - - - - - - -
Zinc 206.20 0.0000000 0.0000000 0.0000390 0.0000370 0.0000000 - - - - - - - -

·_omments: 

FORM XI (Part 1) - IN ILM03.0 

nono34 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

.b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDGNo.: 377BR 

i.CP ID Number: TJA 61 3_ Date: 01/15/97 

Wave- Interelement Correction Factors for 
length 

Analyte (nm) BE CD co CR MO 

!Aluminum_ 308.22 0.0000000 0.0000000 -0.0047560 0.0000000 0.0084920 
- 0.0000000 0.0000000 0.0000000 -0.0004360 Antimony_ 217.50 0.0019940 - -

Arsenic 193.60 0.0000000 0.0000000 0.0006940 0.0009930 0.0008130 - -- - - - - - o.ooboooo !Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - -

Beryllium 313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - -

Boron 249.60 0.0000000 0.0000000 0.0031110 0.0001900 0.0005560 

!Cadmium_ 
- - - - - - -

226.50 0.0000000 0.0000000 0.0001370 0.0000000 0.0001390 
- - - - - - -

Calcium 315.80 0.0000000 0.0000000 0.0032140 0.0000000 0.0000000 
Chromium 

- - - - -
267.70 0.0000000 0.0002200 0.0000000 0.0000000 -0.0037690 -- - -

Cobalt 228.60 0.0000000 0.0000000 0.0000000 0.0002450 -0.0019700 

!copper= 
- - - - - -=-o.ooo3o8o 324.70 0.0000000 0.0000000 0.0000000 0.0006200 
- - - - -

Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - -

Lead 220.30 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- -1gnesium 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - -
~nganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 -0.0001510 - - -
Mercury_ 

JNickel 231.60 0.0000000 0.0000000 0.0004950 0.0000000 -0.0018550 
Potassium - - - - - -

766.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium - - - - - -

196.00 0.0000000 0.0000000 0.0009940 0.0000000 0.0000000 - - -
Silver 328.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

I sodium= -589.50- - - - - - -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - -Thallium 377.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Uranium 

!Vanadium_ 292.40 0.0000000 G.OOOOOOO 0.0000000 0.0000000 -0.0108000 - - - -Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0022430 0.0005240 - -

.....-:omments: 

FORM XI (Part 2) - IN ILM03.0 

000035 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

.b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

lCP ID Number: TJA 61 3 Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) NI PB SN TI TL - - - - -

Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Antimony_ 217.50 0.0011230 0.0009460 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Arsenic 193.60 0.0009940 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - . -
Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium -313.00- - - - - - -

0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Boron 249.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Cadmi~ - - -:-0.0005820 - - - - -
226.50 0.0000000 0.0000000 0.0001910 0.0000000 

Calcium- -- - - - - -
315.80 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Chromium - - - - - - - -
267.70 0.0000000 0.0000000 0.0000000 0.0001660 0.0000000 - - - - - - -

Cobalt 228.60 0.0000000 0.0000000 -0.0014620 0.0017260 0.0000000 
- - - 0.0000000 - - - -

Copper ___ 324.70 0.0000000 0.0000000 0.0004930 0.0000000 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Lead 220.30 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
gnesium 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- -- - - - - - -
anganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Mercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0014850 
Potassium - - - - - - - -

766.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium - - - - - - - -

196.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Silver - - - - - - - - -

328.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium -- - - :o.ooooooo1:o.ooooooo: - -

589.50 0.0000000 0.0000000 0.0000000 
Thallioo - -- - -

377.50 _0.0162630,_0.0000000_ 0.0000000 -0.1373560 0.0000000 
Uranium - - - -
vanadium 292.40 0.0000000 0.0000000 0.0000000 0.0005070 0.0000000 - - -- - - - - -Zinc 206.20 -0.0007590 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -

Comments: 

FORl1 XI (Part 2) - IN ILM03.0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

ab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

[CP ID Number: TJA 61 3 Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) v - -- --- -- --

Aluminum 308.22 -0.0198620 - -Antimony_ 217.50 0.0011570 - - -
Arsenic 193.60 0.0102320 - - - -Barium 493.40 0.0000000 - - -Beryllium 313.00 0.0018680 - - -Boron 249.60 0.0000000 
Cadmi~ 

- - -
226.50 0.0000000 

Calcium- - - - ·-315.80 0.0000000 
Chromium 

- - -267.70 0.0014660 - - - -Cobalt 228.60 0.0000000 -- - - -Copper __ 324.70 0.0000000 - - -
Iron 259.90 0.0000000 - - -
Lead 220.30 0.0000000 - - -
·agnesium 383.20 0.0000000 - - ~0.0001330 anganese 257.60 - -Mercury_ 
Nickel 231.60 -0.0003500 - -Potassium 766.40 0.0000000 - - -Selenium 196.00 0.0000000 - - - ~0.0053240 Silver 328.00 -- - -Sodium 589.50 0.0000000 
Thallium - - -377.50 0.0000000 - - -- -Uranium 
vanadium 292.40 0.0000000 - - - -Zinc 206.20 0.0000000 - -- -

Comments: 

FORM XI (Part 2) - IN ILM03.0 
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U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

b Name: PARAGON ANALYTICS ________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

:CP ID Number: TJA 61E 3 Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum_ 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Antimony _ _ 206.84_ 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - - -
Barium 493.41 0.0000000 0.0000000 0.0000000 0.00'00000 -0.0003500 

Beryllium - - - - - - -
313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Boron 
Cadmi~ 226.50 0.0000000 0.0000000 0.0000860 0.0000000 0.0000000 
calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Chromium - - - - - - - -
267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - - -
Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Iron 271.44 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - 0.0003700 - - - - -
Lead 220.35 0.0000000 0.0000630 0.0000000 0.0000000 

- - - - - - - -
"'~\gnesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - -
nganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- -- - - - - - -
Mercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.03 0.0000040 0.0000000 -0.0000790 0.0000000 0.0000000 - - - - - - -
Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium-- - - - - - - - -

588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thalli UTI\ - - - - - - -

190.86 0.0000000 0.0000000 -0.0002200 0.0000000 0.0000000 
Uranium - - - - - - - -

292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
vanadium - - - - - - - -

292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Zinc - - - - - - - - -206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

'2omments: 

FORM XI (Part 1} - IN ILM03.0 
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U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually} 

.b Name: PARAGON_ANALYTICS ________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

CP ID Number: TJA 61E 3_____. Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Ana2.yte (nm} co CR MN NI v - - - - - I 

j 

Alumi::1um 308.22 -0.0058000 0.0000000 0.0000000 -0.0013000 0.0270000 1 

- - - - - -
Antir:::::my _ 206.84 0.0000000 0.0010000 0.0000000 0.0000000 0.0000000 

- - - - - - -
Arsenic 189.04 0.0000000 -0.0029800 0.0000000 0.0000000 0.0000000 

-- - - - - - - -
Barit:m 493.41 0.0000000 0.0000000 0.0000000 0.00'00000 -0.0031300 

Beryllium - - - - - - -
313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Boron 
Cadmium- 226.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chror..ium - - - - - - - -

267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - - -

Coba2.: 228.62 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Coppe.:r __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Iron 271.44 0.0723000 0.0000000 0.0000000 0.0000000 0.0150000 

- - - - - - - -
Lead 220.35 0.0000000 0.0000000 0.0001090 0.0002430 0.0000000 

- - - - - - - -
'"''''lgne.si urn 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
~nga::1ese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Merct.:.:ry_ 
Nicke.l 231.60 -0.0013000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sele:::-~ium 

- - - - - - - -
196.03 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Silve::::~ 
- - - - - - - - -

328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium -- - - - - - - - -

588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium - - - - - - - -

190.86 0.0000000 0.0000000 -0.0047900 0.0000000 0.0000000 
Uranium - - - - - - - -

292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Vanadium - - - - - - - -

292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

~omments: 

FORM XI (Part 2) - IN ILM03.0 
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U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

b Name: PARAGON ANALYTICS 
'' .. , ---- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

CP ID Number: TJA 61 3 Date: 07/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 8.00 500000.0 p 

Antimony- -- -
8.00 25000.0 p - -

Arsenic 8.00 50000.0 p 

Barium - - - -p-
--8.00 25000.0 

Beryllium -8.00 10000.0 p - - -p-
Boron 8.00 50000.0 
Cadmium-- -- -8.00 10000.0 p -- -
Calcium 8.00 500000.0 p 
Chromium -- - -p-8.00 50000.0 - -- -
Cobalt 8.00 10000.0 p -- -
Copper __ 8.00 50000.0 p -- - --
Iron 8.00 500000.0 p -- -
Lead 8.00 50000.0 p -- -
Magnesium 8.00 500000.0 p -- - -p-Manganese 8.00 25000.0 -- -
Mercury_ - NR 
Nickel 8.00 50000.0 p -- -
Potassium 8.00 500000.0 p -- -
Selenium 8.00 50000.0 p 

- -- -
Silver 8.00 2000.0 p 
Sodium-- -- -

8.00 500000.0 p 

Thallium --8.00 50000.0 p 

Uranium - -- - ..,..NR 
vanadium 8.00 -10000.0 p 

Zinc - -- - -p-8.00 50000.0 -- - --
--
--
--
--
--
--
--

Comments: 

FORM XII - IN ILM03.0 

oono40 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

·-.. .... b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

ICP ID Number: TJA 61E 3 Date: 07/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 15.00 500000.0 p 
Antimony- - - -p-15.00 10000.0 
Arsenic -- - -p-15.00 10000.0 
Barium - -- - --

15.00 10000.0 p 
Beryllium -- - --15.00 10000.0 p -- - -NR Boron 
Cadmi~ 15.00 -10000.0 p 
Calcium -- -15.00 500000.0 p 

Chromium --15.00 10000.0 p 
Cobalt 15.00 10000.0 -p-

--Copper_ 15.00 10000.0 p --Iron 15.00 200000.0 p 
Lead -- -p-15.00 10000.0 --Magnesium 15.00 500000.0 p 
Manganese 15.00 10000.0 p --Mercury_ NR -Nickel 15.00 10000.0 p 
Potassium -- - -p-15.00 100000.0 -- -
Selenium 15.00 10000.0 p 

- --Silver 15.00 2000.0 p 
Sodium-- --15.00 100000.0 p 
ThalliUm 15.00 

-10000.0 p 
Uranium - -- - -p-15.00 250000.0 
vanadium --15.00 10000.0 p 

- -- -
Zinc 15.00 10000.0 p -- - --

--
--
--
--
--
--
--

Comments: 

FORM XII - IN ILM03.0 



U.S. EPA - CLP 

13 
PREPARATION LOG 

.b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: __ _ SAS No.: 

-1ethod: P 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA- 97 10/08/97 100 
04LA-97- -10/08/97- - -100 
04LA- 97 -10/08/97- -- -100 
04LA-97 -10/08/97- - -100 
LCSS -10/08/97- -- -100 
PBW ~)0/0B/97= - -100 - -

-

FORM XIII - IN 

SDG No. :3778R 

ILM03.0 



U.S. EPA - CLP 

13 
PREPARATION LOG 

"""· b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: __ _ SAS No.: 

-1ethod: AV 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA-97 10/08/97 20 
04LA-97 -10/08/97- -- -20 
04LA-97- -10/08/97- -- -20 
04LA-97 -10/08/97- -- -20 
LCSS -10/08/97- -- -20 
PBW - =)0/08/97= - -20 -- -

FORM XIII - IN 

SDG No. :3778R 

ILM03.0 

nono43 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: '· J.b Name: PARAGON ANALYTICS ----
Lab Code: NA Case No.: SAS No.: 

~nstrument ID Number: TJA 61 3 --- Method: P 

SDG No. :3778R 

~tart Date: 10/08/97 End Date: 10/08/97 

I Analyt.es 
EPA 

I 
Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 

No .. L B s A E D A R 0 u E B G N G I E G A L 

- - - - - - - - - - - - - - - - - - - - - - -
STD-BLAN 1.00 1131 X 

jA1 
-- - - - - - - - - - - - - - -. - - - - - - - -

1. 00 1134 -- - - - - - - - - - - - - - - - - - - - - - -
B1 1. 00 1137 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1140 

lzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1143 -- - - - - - - - - - - - - - - - - - - - - - -rev 1.00 1146 X -- - - - - - - - - - - - - - - - - - - - - - -ICB 1.00 1149 X -- - - - - - - - - - - - - - - - - - - - - - -
CRI 1.00 1152 X 
lrcsA_ 

-- - - - - - - - - - - - - - - - - - - - - - -
1. 00 1155 X -- - - - - - - - - - - - - - - - - - - - - - -ICSAB 1. 00 1158 X -- -- - - - - - - - - - - - - - - - - - - - - - -

CCV 1. 00 1201 X 
~·,··-:B -- - - - - - - - - - - - - - - - - - - - - - -1.00 1204 X 
~zzzz -- - - - - - - - - - - - - - - - - - - - - - -1.00 1207 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1211 -- - - - - - - - - - - - - - - - - - - - - - - -lzzzzzz_. 1.00 1214 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1217 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1220 

1

zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1223 -- - - - - - - - - - - - - - - - -zzzzzz 1.00 1226 - - - - - - -
zzzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1229 
zzzzzz --- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1232 

jZZZZZZ= -- - - - - - - - - - - - - - - - - - - - - -1.00 1235 - -
CCV -- - - - - - - - - - - - - - - - - - - - -1.00 1238 X - -
CCB -- - - - - - - - - -1.00 1241 X - - - - - - - - - - - - -

1

zzzzzz_ -- - - - - - - - - - - - - - - - - - -1. 00 1244 - - - -
--zzzzzz 1.00 1247 - - - - - - - - - - - - - - - - - - - - - - ---zzzzzz 5.00 1250 - - - - - - - - - - - - - - - - - - - - - - -

zzzzzz- - - - -1.00 1253 - - - - - - - - - - - - - - - - - - - -
!zzzzzz= --1.00 1256 - - - - - - - - - - - - - - - - - - - - - - --zzzzzz 1.00 1300 - - - - - - - - - - - - - - - - - - - - - - ---zzzzzz 1.00 1303 - - - - - - - - - - - - - - - - - - - - - - -
1zzzzzz= - -1. 00 1306 - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

oano44 

\ 

-
-
-
-
-
-
-
-
-I 

-r 

=I 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



lb Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No. :3778R 

:nstrument ID Number: TJA 61 3 ____ _ 

Start Date: 10/08/97 

I 
EPA 

Sample D/F Time 

I No. 

--STD-BLAN 1. 00 1131 --
IA1 1. 00 1134 --B1 1. 00 1137 --zzzzzz 1.00 1140 

1
zzzzzz= 1.00 1143 
ICV 1. 00 1146 
ICB 1. 00 1149 --CRI 1. 00 1152 

jrcsA __ --1. 00 1155 --ICSAB 1. 00 1158 - --CCV 1. 00 1201 --
CB 1. 00 1204 

zzzz --1. 00 1207 - --zzzzzz 1. 00 1211 -
1
zzzzzz_ 1. 00 1214 
zzzzzz 1. 00 1217 
zzzzzz 1.00 1220 - --zzzzzz 1. 00 1223 

jZZZZZZ- 1.00 1226 
zzzzzz- 1. 00 1229 
zzzzzz 1. 00 1232 

lzzzzzz= 1.00 1235 
CCV 1.00 1238 
CCB 1.00 1241 

1
zzzzzz_ 1. 00 1244 
zzzzzz _1.00 1247 
zzzzzz- __ 5.00 1250 
zzzzzz 1. 00 1253 

1zzzzzz= _1.00 1256 
zzzzzz __ 1.00 1300 
zzzzzz 1.00 1303 

1

zzzzzz= --1.00 1306 

--

% R z 
N 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Method: P 

End Date: 10/08/97 

Analytes 

- - - - -. - - - - - - -

- _i 
I 

FORM XIV - IN ILM03.0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

.b Name: PARAGON ANALYTICS _______ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

rnstrument ID Number: TJA 61 3 ____ _ Method: P 

SDG No. :3778R 

Start Date: 10/08/97 End Date: 10/08/97 

Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
No. L B s A E D A R 0 u E B G N G I E G A L 

- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1309 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1312 w 

- -- - - - - - - - - - - - - - - - - - - - - - -CCV 1.00 1315 X -- - - - - - - - - - - - - - - - - - - - - - -1CCB 1. 00 1318 X ---- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1321 - --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1324 - -- - - - - - - - - - - - - - - - - - - - - - - -.zzzzzz 1.00 1327 

lzzzzzz= --- - - - - - - - - - - - - - - - - - - - - - - -
1. 00 1330 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1333 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1336 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1339 - -- - - - - - - - - - - - - - - - - - - - - - - -

~zzzz 1. 00 1342 
~"V 

- -- - - - - - - - - - - - - - - - - - - - - -1. 00 1346 X -- - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1349 X -- - - - - - - - - - - - - - - - - - - - - - -
~zzzzzz_ 1.00 1352 -- - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1355 - -

-- - - - - - - - - - - - - - - - - - - - - - - -.zzzzzz 1. 00 1358 
lccv - -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1401 X -- - - - - - - - - - - - - - - - - - - - - - -jccB 1. 00 1404 X 
CCV --- - - - - - - - - - - - - - - - - - - - - - -1.00 1514 X 
CCB --- - - - - - - - - - - - - - - - - - - - - - -1. 00 1517 X 

1

zzzzzz_ --- - - - - - - - - - - - - - - - - - - - - - -1. 00 1520 --- - - - - - -zzzzzz 1. 00 152:?. - - - - - - - - - - - - - - - - -
zzzzzz --- - - - - - - - - - - - - - - - - - - - - - - -1.00 1526 - --- - - - - - - - - - -zzzzzz 1. 00 1529 - - - - - - - - - - - - -
zzzzzz - - - - - - - - - - -1.00 1532 - - - - - - - - - - - - - -- --- - - - - - - -zzzzzz 1.00 1535 - - - - - - - - - - - - - - - -

;zzzzzz= - - - - - - -5.00 1538 - - - - - - - - - - - - - - - - --zzzzzz 1. 00 1541 - - - - - - - - - - - - - - - - - - - - - - --PBW 1.00 1544 - - - - - - - - - - - - - - - - - - - - - - -- X 
LCSS 1.00 1547 - - - - - - - - - - - - - - - - - - - - - -- - X 
CCV 1. 00 1550 - - - - - - - - - - - - - - - - - - - - - -X - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

y 

-
-
-

I 

-
-
-! 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



b Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

[nstrument ID Number: TJA 61 3 --- Method: P 

SDG No. :3778R 

Start Date: 10/08/97 End Date: 10/08/97 

I EPA 

I 
Sample D/F Time % R z 

No. N 

-- - - - - - - - - -zzzzzz 1.00 1309 
1zzzzzz= 

-- - - - - - - - - -1.00 1312 -- - - - - - - - - -CCV 1. 00 1315 -- - - - - - - - - -CCB 1.00 1318 -- - - - - - - - - -
1
zzzzzz_ 1.00 1321 -- - - - - - - - - -zzzzzz 1.00 1324 -- - - - - - - - - -zzzzzz 1.00 1327 - -- - - - - - - - - -zzzzzz 1. 00 1330 

jzzzzzz= -- - - - - - - - - -
1. 00 1333 -- - - - - - - - - -zzzzzz 1. 00 1336 -- - - - - - - - - -zzzzzz 1. 00 1339 - -- - - - - - - - - -

\~zzzz_ 1. 00 1342 -- - - - - - - - - -
~v 1.00 1346 -- - - - - - - - - -CCB 1. 00 1349 -- - - - - - - - - -

1

zzzzzz_ 1. 00 1352 -- - - - - - -zzzzzz 1. 00 1355 - - -
-- - - - - - - - - -zzzzzz 1. 00 1358 - -- - - - - - - - - -CCV 1. 00 1401 

jcCB -- - - - - - - - - -1. 00 1404 -- - - - - - - - - -CCV 1.00 1514 -- - - - - - - - - -CCB 1.00 1517 
lzzzzzz_ -- - - - - - - - - -1. 00 1520 -- - - -zzzzzz 1.00 1523 - - - - - -
zzzzzz -- - - - - - - - - -1. 00 1526 

1

zzzzzz= -- - - - - - - - - -1.00 1529 --zzzzzz 1. 00 1532 - - - - - - - - -
zzzzzz- -- - - -1.00 1535 - - - - - ---zzzzzz 5.00 1538 - - - - - - - - -

1zzzzzz= -- - - -1.00 1541 - - - - - --- - - -PBW 1.00 1544 - - - - - -
LCSS -- - - -1.00 1547 - - - - - -

-- --I CCV 1.00 1550 - - - - - - - - --- - - - - - - - - --- - - - - - - - - -

FORM XIV - IN 

Analytes 

- - - - - -
- - - - - - .. 
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -- - - - - - - -
- - - - - - - -

04 ~LM03. 0 ooo { 

-
! - I 
i 

-j 
-I 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

.b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

~nstrument ID Number: TJA 61 3 ____ _ Method: P 

Start Date: 10/08/97 

I EPA 
Sample D/F Time 

I No. 

CCB 1. 00 1553 
104LA-97- 1.00 1556 
04LA-97- 1.00 1600 
04LA-97- 1. 00 1603 
04LA-97- 1.00 1606 

lzzzzzz __ 1.00 1609 
04LA-97- 5.00 1612 --CRI 1.00 1615 

IICSA __ 1.00 1618 
ICSAB 1.00 1621 
CCV 1.00 1624 --
"'~B 1.00 1627 

End Date: 10/08/97 

Analytes 

% R A s A B B B c c c c c F p M M H N K s A N T u I \' 

L B S A E D A R 0 U E B G N G I E G A L 

-----x------------------------- ------------------' X ~ ----------- X ----------- ----------------
------ - - - - - X 

X -----------
=====x-----------------------------------_____ x 

------ - - - - - X _____ x ------ x------------------

------=====x-----------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------
------------------ - - - - - - - -
----------------- - - - - - - - - -
-------------- ----------------------
-------------------

FORM XIV - IN ILM03.0 

()00048 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

'b Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.: 3778R 

[nstrument ID Number: TJA 61 3 __ _ Method: P 

Start Date: 10/08/97 End Date: 10/0B/97 

I EPA 
Sample 

j No. 
D/F 

CCB 1.00 

1

04LA-97- 1.00 
04LA-97- 1.00 
04LA-97- 1.00 
04LA-97- ---1.00 

jzzzzzz_ ::==1.00 
04LA-97- 5.00 
CRI --1.00 
I ICSA __ ====1. 00 
ICSAB 1.00 ----CCV 1.00 

~~.r::B 1. 00 
,...," 

Time 

1553 

% R Z 
N 

-----------

Analytes 

i~~; ======= = = = = = = = = = = = = = = =~= = = = = = = ---------------------------1603 

i~~~ ======= = = = = = = = = = = = = = = = = = = = = - ---------------------------1612 ------------------------1615 ---
1618 
1621 
1624 
1627 

------------------------------------------------

--------------------

------------------------------------------------------------
---------------------------------------------------------------------- - - - - - - - - - - ------ - - - - - - - --------------------------
------------ -------------------------- --

------------

FORM XIV - IN ILM03.0 

oono49 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

"· b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

nstrument ID Number: LEEMAN 3 -- Method: AV 

SDG No.: 3778R 

~tart Date: 10/09/97 End Date: 10/09/97 

I Analytes 
EPA 

I 
Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 

No. L B s A E D A R 0 u E B G N G I E G A L 

- - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1203 X -- - - - - - - - - - - - - - - -~ - - - - - - -
jS0.2_ 1.00 1205 X -- - - - - - - - - - - - - - - - - - - - - -
Sl 1.00 1207 X -- - - - - - - - - - - - - - - - - - - - - - -52 1.00 1209 X -- - - - - - - - - - - - - - - - - - - - - - -

1

ss 1. 00 1212 X -- - - - - - - - - - - - - - - - - - - - - - -510 1.00 1214 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1220 - -- - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 1222 X I ICB 
-- - - - - - - - - - - - - - - - - - - - - - -1.00 1224 X -- - - - - - - - - - - - - - - - - - - - - - -PBW 1.00 1224 X -- - - - - - - - - - - - - - - - - - - - - - -

CRA 1.00 1226 X -- - - - - - - - - - - - - - - - - - - - - - -
jt<-SS 1.00 1228 X 
~zzzz- -- - - - - - - - - - - - - - - - - - - - - - -1.00 1231 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1233 

1
zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1235 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1237 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1239 
zzzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1242 

jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1244 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1246 
CCV -- - - - - - - - - - - - - - - - - - - - - - -1.00 1248 X -- - - -

ICCB 1. 00 1250 - - - - - - - - - - - - - - - - - - -X 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - -1.00 1253 - -- - - - - - - - - -zzzzzz 1.00 1255 - - - - - - - - - - - - - -
04LA-97=" -- - - - - - - - - - - - - - - - - - - -1.00 1257 - - -

lo4LA-97- -- X 
1.00 1259 - - - - - - - - - - - - - - - - - - - - - --- X 

04LA-97- 1.00 1301 - - - - - - - - - - - - - - - - - - - - - -X 
04LA-97- -- - - - - - - - - - - - - - - -1.00 1304 - - - - - - -- - - - - - - - - - - - - - X jccv 1.00 1306 - - - - - - - - --- - - - - - - - - - - - - X 
CCB 1.00 1308 - - - - - - - - - -- - - - - - - - - - - - - - X - - - - - - - - --- - - - - - - - - - - - - - - - -
I 

- - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

000050 

' 
V1 

i 
I _, 
I 
I -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



~b Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

rnstrument ID Number: LEEMAN 3 --- Method: AV 

SDG No. :3778R 

Start Date: 10/09/97 End Date: 10/09/97 

I Analytes 
EPA 

I Sample D/F Time % R z i I 

' 

No. N 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1.00 1203 
IS0.2_ 

-- - - - - - - - - - - - - - - - .. - - - - - - - -
1.00 1205 -- - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1207 -- - - - - - - - - - - - - - - - - - - - - - - -S2 1.00 1209 -- - - - - - - - - - - - - - - - - - - - - - - -

1
ss 1. 00 1212 -- - - - - - - - - - - - - - - - - - - - - - - -S10 1. 00 1214 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1220 - -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 1222 
I ICB 

-- - - - - - - - - - - - - - - - - - - - - - - -1.00 1224 -- - - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1224 -- - - - - - - - - - - - - - - - - - - - - - - -CRA 1. 00 1226 
.'- css -- - - - -· - - - - - - - - - - - - - - - - - - -1.00 1228 -- - - - - - - - - - - - - - - - - - - - - - - -...... zzzzz 1. 00 1231 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1233 -- - - - - - - - - - - - - - - - - - - - - - - -
1

zzzzzz_ 1.00 1235 -- - - - - - - - - - - - - - - -zzzzzz 1. 00 1237 - - - - - - - -
zz~zzz 

-- - - - - - - - - - - - - - - - - - - - - - - -1.00 1239 
zzzzzz - -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1242 

jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1244 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1246 
CCV -- - - - - - - - - - -1.00 1248 - - - - - - - - - - - - -

ICCB 
-- - - - - - - - - - - - - - - - - - - - - -1. 00 1250 - -

zzzzzz -- - - - - - - - - - - - - - - - - - - - - -1.00 1253 - -
zzzzzz - -- I - - - - - - - - - - - - - - - - - -1. 00 1255 - - - - -
04LA-9~ -- - - - - - - - - - - - - - - - - - -1. 00 1257 - - - - -

I 04LA-97- -- - - - - - - - - - - - - - - - - - -1.00 1259 - - - - --- - - -04LA-97- 1. 00 1301 - - - - - - - - - - - - - - - - - - - -
-- - - - - -04LA-97- 1.00 1304 - - - - - - - - - - - - - - - - - -

1ccv - - - - - - - - - - - - - - - -1.00 1306 - - - - - - - -
CCB -- - - - - - - - - - - - - - -1.00 1308 - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -
I 

- - - - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

zz FORM XIV - IN ILM03.0 

-
-
-
-
-
-
-
-
_i 

i 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-







U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

1b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

Instrument ID Number: TJA 61E 3 Method: P_ 

SDG No. :3778R 

Start Date: 10/08/97 End Date: 10/08/97 

Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - - -lzzzzzz 1. 00 1259 - - - - - - - - - - - - - -1zzzzzz= --1.00 - - - - - - - - --... 
1303 - - - - - - - - - - - - - - - - - - - ---1.00 - - -zzzzzz 1307 - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1312 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1316 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1320 - - - - - - - - - - - - - - - - - -jZZZZZZ= --1.00 - - - - -1324 - - - - - - - - - - -- - - - - - - - - - - -

1

zzzzzz_ 2.00 1328 ---1.00 - -
CCV 1332 X X X X X X X X X X X X X X X X X X X X X - -.ccB 1. 00 1337 X X X X X X X X X X X X X X X X X X X X X 

I --2.00 - -
1
zzzzzz_ 1341 - - - - - - - - - - - - - - ---10.00 - - - - - - - -- ~zzzz 1345 - - - - - - - - - - - - - - - - -'r'zZZZZZ= - - - - - -2.00 1349 - - - - - - - - --- - - - - - - - - - - - - - -

1
zzzzzz_ 2.00 1353 - - - - - - - - - - --- - - - - - - - - - - - -

1

zzzzzz_ 2.00 1357 
--rDo.oo - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1402 - -- - - - - - - - - - - - - - - - - - - - - -

1zzzzzz_ 10.00 1406 - - - - - - - - - - - - - - - - - - - - - - - -izzzzzz_ 10.00 1410 - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 10.00 1414 
CCV - - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1418 X X X X X X X X X X X X X X X X X X X X X 

ICCB -- - -1. 00 1422 X X X X X X X X X X X X X X X X X X X X X -- - -
jccv 1. 00 1501 X X X X X X X X X X X X X X X X X X X X X -- - -CCB 1. 00 1505 X X X X X X X X X X X X X X X X X X X X X 
\pBw 1. 00 1509 - -X X X X X X X X X X X X X X X X X X X X X 
iLCSS 1. 00 - -1514 X X X X X X X X X X X X X X X X X X X X X 
04LA-97- 1. 00 1518 - -X X X X X X X X X X X X X X X X X X X X X 

1
o4LA-97- 1. 00 1524 - -X X X X X X X X X X X X X X X X X X X X X - - -,04LA-97- 1.00 1528 X X X X X X X X X X X X X X X X X X X X X I 04LA-·97- - - -5.00 1533 X X X X X X X X X X X X X X X X X X X X X 
04LA-97- -- - -1. 00 1537 X X X X X X X X X X X X X X X X X X X X X lzzzzzz -- - -1. 00 1541 

lzzzzzz= --roo.oo 1545 - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

v 

-

=I I -
-
-
-
-
-
X 
X 

-
-
-
-
-
-
-
-
-
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ib Name: PARAGON ANALYTIC£ ----
Lab Code: NA Case No.: SAS No.: 

~nstrument ID Number: TJA 61E 3 Method: P 

SDG No. :3778R 

Start Date: 10/08/97 End Date: 10/08/97 

I Analytes 
EPA 

I 
Sample D/F Time % R z 

No. N 

- - - - - - - - - - - - - - - - - - - - - - -
zzzzzz 1. 00 1259 

1zzzzzz= 
-- - - - - - - - - - - - - - - -~ - - - - - - - -

1. 00 1303 -- - - - - - - - - - - - - - - - - - - - - - - -
zzzzzz 1. 00 1307 -- - - - - - - - - - - - - - - - - - - - - - - -
zzzzzz 1. 00 1312 

1
zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1316 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1320 -- - - - - - - - - - - - - - - - - - - - - - - -
zzzzzz 1. 00 1324 -- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 2.00 1328 -- - - - - - - - - - - - - - - - - - - - - - -
CCV 1. 00 1332 X -- - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1337 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 2.00 1341 - - - - - - - - - - - - - - - - - - - - - - - -'· ·~zzzz 10.00 1345 - -- - - - - - - - - - - - - - - - - - - - - - - -

""''i...IZZZZZ 2.00 1349 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 2.00 1353 - -- - - - - - - - - - - - - - - - - - - - - - - -
/zzzzzz_ 2.00 1357 
zzzzzz 100.00 1402 - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 10.00 1406 
zzzzzz- -- - - - - - - - - - - - - - - - - - - - - -10.00 1410 - -

!zzzzzz= 
-- - - - - - - -10.00 1414 - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - -CCV 1. 00 1418 X - - -

CCB -- - - - - - - - - - - - - - - - - - -1. 00 1422 X - - - -
1ccv 

-- - - - - - - - - - - - - - - - - - -1. 00 1501 X - - - --- - - - - - - - - - - - - - - -CCB 1. 00 1505 X - - - - - - --- - - - - - - - - - - - - - - -PBW 1.00 1509 X - - - - - - -
LCSS -- - - - - - - - - - - - - - - -1. 00 1514 X - - - - - - -

lo4LA-97- --
1. 00 1518 - - - - - - - - - - - - - - - - - - - - - --- X 

04LA-97- 1.00 1524 - - - - - - - - - - - - - - - - - - - - - -X --04LA-97- 1.00 1528 - - - - - - - - -X - - - - - - - - - - - - -
104LA-97- --5.00 1533 - - - - - - - - - - - - - - - - - - - -X - ---

1. 00 - - - - - - - - - - - - - - - -04LA- 97- 1537 X - - - - - --- - - -zzzzzz 1. 00 1541 - - - - - - - - - - - - - - - - - - -
lzzzzzz= 100.00 1545 - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

000055 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

b Name: PARAGON ANALYTICS ______ _ Contract: 

Lab Code: NA_ Case No.: SAS No.: 

[nstrument ID Number: TJA 61E 3 Method: P_ 

SDG No. :3778R 

Start Date: 10/08/97 End Date: 10/08/97 

I Analytes 
EPA 

I 
Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 

No. L B s A E D A R 0 u E B G N G I E G A L 

- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 5.00 1557 - -- - X" -jCCV 1.00 1601 X X X X X X X X X X X X X X X X X X X X -- - -CCB 1.00 1605 X X X X X X X X X X X X X X X X X X X X X -- - -zzzzzz 1.00 1613 -- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 1. 00 1616 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1619 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1621 -- - - - - - - - - - - - - - - - - - - - - - - -
1

zzzzzz_ 1. 00 1624 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1627 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1630 -- - - - - - - - - - - - - - - -CRI 1.00 1633 X X X X X X X X X X X X X X X X X X X X X 

IC~~--
-- - -1.00 1637 X X X X X X X X X X X X X X X X X X X X X -- - -1.00 1640 X X X X X X X X X X X X X X X X X X X X X -- - -CCV 1.00 1644 X X X X X X X X X X X X X X X X X X X X X -- - -

ICCB 1.00 1649 X X X X X X X X X X X X X X X X X X X X X -- - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -
I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - -
I 

- - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -
I 

-- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -
I - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

000056 

I 

I 
' v 

-

X 
X 

-
-
-
-
-
-
-
X 
X 
X 
X 
X 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. :3778R 

:nstrument ID Number: TJA 61E 3 Method: P 

~tart Date: 10/08/97 End Date: 10/08/97 

I 
EPA 

Sample 
No. 

D/F 

zzzzzz 5.00 ----iccv 1.00 
·CCB 1.00 
zzzzzz 1.00 -- ----
l
zzzzzz _____ 1.00 
zzzzzz 1.00 
zzzzzz-- --1 . o o -- ----zzzzzz 1.00 

jzzzzzz== ====1.00 
zzzzzz 1.00 -- ----CRI 1.00 

!
(''"SA __ ====1. 00 
~cSAB 1.00 -----CCV 1.00 

ICCB 1.00 

Time % R z 
N 

Analytes 

--------------------
i~;~ ----- x------------- -~-------
1605 X - - - - - - - - - - - - - - - - - - - - -
1613 
1616 
1619 

------------------------------------------------------
1621 -----
1624 
1627 ------1630 - - - - - - - - - - - - - - - - -
1633 x - - - - - - - - - - - - - - - - - - - - -
1637 ------- X - - - - - - - - - - - - - - - - - - - - -
1640 X - - - - - - - - - - - - - - - - - - - - -
1644 X - - - - - - - - - - - - - - - - - - - - -
1649 X - - - - - - - - - - - - - - - - - - - - -

----------------------------------------------------

------ - - - - -
---------
-------
--------
-------
------------------------------------------------------------------- ------------

-_I 

FORM XIV - IN ILM03.0 

nonos7 



Tuesday, October07, 1997 

Los Alamos 
NATIONAL LABORATORY 

__ -. ~~~, 
Dll:TA ENT~t<::..1 

11 c 3 9 7 ~( 
ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10n/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signature. 

CONT 
ID 

04LA-97-0480 11 

04LA-97 -0480 11 

w 
w 

REQUEST NUMBER: 3780R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 3780R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/6/97 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3780R Page 1 



RECRA 
Lab Net 

"' a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Mr. John Miglio 
Los Alamos National Laboratory 
TA-3, Building 271 
DP. 01U MS-H865 
Los Alamos, NM 87545 

Ref: Subcontract No. 7791L0014-8M 
Data Package for RFW Batch 9710L691 
LANL Request No. 3780R 

Dear Mr. Miglio: 

20 October 1997 

Enclosed please fmd the data report for 1 water sample received 8 October 1997 for LANL 
Request #3780R. This samples was forwarded to Geochron Laboratories and analyzed for 
deuterium and oxygen ratios on a rush turnaround. The results were faxed 14 October. 

Please do not hesitate to contact me at (610) 280-3000 with any question you may have 
regarding either the hard copy or electronic report. 

Approved By: _____ _ 

Enclosure: 

' 
' .... 

Very truly yours, 

Recra LabNet Philadelphia 

Jv~~ 
~ith tf. Stone 
Senior Project Manager 

,. 

208 Welsh Pool Road • L1onville. Pennsylvania 19341 • (61 0) 280-3000 

'.. ... ~ ,~!! 
(-. 

-. .• • L-r 



Tuesday, October 07, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1017/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signature. 

CONT 
ID 

04LA-97 -0480 11 

04LA-97 -0480 11 

w 
w 

REQUEST NUMBER: 3780R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 3780R 

Per Agreement Number: 7791 L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/6/97 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3780R Page 1 



Tuesday, October 07, 1997 

Los Alamos 
NA.110NAL LABORA10RY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 3780RC 

ATTN:JudyStone 

WESTON 
208 WELSH POOL ROAD 
LIONVILLE. PA 19341-1225 

SAMPLE 
ID 

CONT 
ID 

11 
11 

CONTAINER 
DESCRIPTION 

1 L amber glass 

1 L amber glale 

DID Time 

·:;~7_~;;m;r-- !!dJ./11_ /2 ~ 3~-

Rllcelved for DISPOSAL By: 

ANALYSIS 
ORDER CODE 

D2H 
018016 

Re~Mrka: 

REQUEST NUMBER: S7IOR 

ANALYSIS lYPE: RADOTH 



GEOCHRON LABORATORIES achisionot 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS 02138 + U.S. A 
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-o148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 

OUr Lab. 
Number 

HOR-95150 

Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

Your Sample 
Number 

04LA-97-0480 

Road 
19341-1225 

Description 

Water 

*Unless otherwise noted, analyses are reported in '7... notation and are computed as follows: 

Where: 

0/H standard is SMOW 

1801160 standard is SMOW 

··Double atom ratio 

6Asample '7... = [ flsamp1e - 1 ] X 1000 
Astanclard 

REPORT OF ANALYTICAL WORK 

Date Received: 1 0 I 0 9 I 9 7 
Date Reported: 1 0 I 1 4 I 9 7 

Your Reference: Req. No. 37 80R 

c5D* IJ18o· 

-73 -10.1 

And: 

0/Hstandartl = 0.000316* • 
18

01
16

0stanctara = 0.0039948* • 



GEOCHRON LABORATORIES adivisionot 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS 02138 + U . S . A 
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

Our Lab. Your Sample 
Number Number 

HOR-95150 04LA-97-0480 

Road 
19341-1225 

Description 

Water 

"Unless otherwise noted, analyses are repolted in 'I. notation and are computed as follows: 

Where: 

0/H standard is SMOW 
1801160 standard is SMOW 

""Double atom ratio 

0 Asan,pte 'I. : [ Aaan,p,. - 1 ] X 1000 
Rstanclard 

REPORT OF ANALYTICAL WORK 

Date Received: 1 0 I 0 9 I 9 7 
Date Reported: 1 0 I 1 4 I 9 7 

Your Reference: Req. No. 3780R 

-73 -10.1 

And: 

0/Hst•ndarcl = 0.000316" • 

•eo,•&ost•rw:~Md = 0.0039948·. 



'-' i'\ ' .Ll 1:" ~- ,..,... ...... 
~ ~I...: l ~·- '::· . • , -

Wednesday, October 29, 1997 

Los Alamos 
NATIONAL LABORATORY 

..... -. 

110.39., /------. 
• f ,c.../ 

REQUEST NUMBER: 3781 R 

ANALYSIS TYPE: RAD 

A ITN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10n/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 days 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 3781 R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; RAD SCREENING FOR SAMPLE 04LA-97-0480 ONLY. AMENDED: DO 
TU ANALYSIS BY KPA METHOD, JV 10/29/97. 

LANL ER SMO CONTAC ylene Valdez MS H 5 50 6659968 

Signatu 

ANALYSIS CONT DATE COMMENTS 
ORDER CODE ID SAMPLED 

AM241 04LA-97-0480 05 w 10/6/97 

GROSSAB 04LA-97-0480 05 w 10/6/97 

GROSSG 04LA-97 -0480 05 w 10/6/97 

GSCAN 04LA-97 -0480 05 w 10/6/97 

ISOPU 04LA-97-0480 05 w 10/6/97 

I SOU 04LA-97 -0480 05 w 10/6/97 

SR90 04 LA-97 -0480 05 w 10/6/97 

TU 04LA-97-0480 05 w 10/6/97 

H3 04LA-97-0480 07 w 10/6/97 

AM241 04LA-97-0481 02 w 10/6/97 

GROSSAB 04LA-97-0481 02 w 10/6/97 

GROSSG 04LA-97-0481 02 w 10/6/97 

GSCAN 04LA-97-0481 02 w 10/6/97 

ISOPU 04LA-97-0481 02 w 10/6/97 

I SOU 04LA-97-0481 02 w 10/6/97 

SR90 04LA-97-0481 02 w 10/6/97 

TU 04LA-97-0481 02 w 10/6/97 
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REQUEST NUMBER: 3781 R 

ANALYSIS TYPE: RAD 

Tuesday, October 07, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

1 1 0 3 9 7 (Jf 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 1017/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number. 3781 R 

Per Agreement Number. 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; RAD SCREENING FOR SAMPLE 04LA-97-0480 ONLY. 

LANL ER SMO CONTA . 

ANALYSIS CONT DATE COMMENTS 
ORDER CODE ID SAMPLED 

AM241 04LA-97 -0480 05 w 10/6/97 

GROSSAB 04LA-97 -0480 05 w 10/6/97 

GROSSG 04LA-97 -0480 05 w 10/6/97 

GSCAN 04LA-97 -0480 05 w 10/6/97 

ISOPU 04LA-97 -0480 05 w 10/6/97 

I SOU 04LA-97 -0480 05 w 10/6/97 

SR90 04LA-97 -0480 05 w 10/6/97 

H3 04LA-97 -0480 07 w 10/6/97 

AM241 04LA-97-0481 02 w 10/6/97 

GROSSAB 04LA-97-0481 02 w 10/6/97 

GROSSG 04LA-97-0481 02 w 10/6/97 

GSCAN 04LA-97-0481 02 w 10/6/97 

ISOPU 04LA-97 -0481 02 w 10/6/97 

I SOU 04LA-97 -0481 02 w 10/6/97 

SR90 04LA-97-0481 02 w 10/6/97 
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Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781R 

Date File Saved: 10/13/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97 -0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: GROSS AB 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

Samples under Request Number 3781R (PAl Work Order 97-10-054) were received on 10/08/97 and 
scheduled for gross alpha/beta analysis, which was completed on 10110/97. 

The analytical results for these samples are reported in units of pCilliter. 

This work order was prepared using P AI SOP702R11, and analyzed using P AI SOP724R5. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 00Sr/Y. 

The MDA for sample 04LA-97-0480 (97-10-054-01) and its duplicate did not meet client requested 
detection limits. The sample activity far exceeds the reported MD A. 

No problems were noted during the preparation and analysis of these samples. All quality control 
criteria were met. 

PARAGON ANALYTICS, UUOU!Jl 



Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported \\ith the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Re ee Gallegos 
Radiochemistry Instrument Technician 

RadPocilemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

bDonald Gipple 
~ 

Laboratory Manager 
Date 

PARAGON ANALYTICS, 000002 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781R 

Date File Saved: 10/13/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-1 0-054-01 
97-10-054-02 

Samples under Request Number 3781R (Work Order 97-10-054) were received on 10/08/97 
and scheduled for strontium-90 analyses, which were completed on 10/13/97. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

These samples consist ofwater and the results are reported in units ofpCi/1. 

This work order was prepared using PAl SOP707R3 and analyzed using PAl SOP724R5. 

Due to insufficient sample neither a duplicate nor a matrix spike was prepared. A duplicate LCS 
was prepared instead. 

No further anomalies were encountered during this analysis. 

000001 
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Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity ofthat measurement. 

Section 3 Certification Statement 

I certifY that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Re ee Gallegos 
Radiochel· stry Instrument Technician 

'i ' [ ~ 

Section 3 Certification Statement 

fD {r\'" h=r 
I Date 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

{rv Don Gipple 
Laboratory Manager 

;z/;tf? I 
Date 

PARAGON ANAL YTICS, 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781 R 

Date File Saved: 10/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis. and QC Narrative 

Section 2.2.1 Analysis Method: ISOPU 

The samples under Request Number 3781R (Work Order 97-10-054) were received on 
1 0/08/97 and scheduled for isotopic plutonium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic plutonium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
10/11/97. The analysis results for these samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

239Pu activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is less than five times the EQL. Method 
blank results less than 5 times EQL are acceptable according to the LANL statement of 
work. Results should be compared to the method blank activity to determine the validity of 
the measurement. 

PARAGON ANALYTICS, 000001 



No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

=:::.:\ '>- .._ ~'-'-------- -- -----
Lisa Duckworth 
Radiochemistry Instrumentation 

Cf0CJL_ 
Radiochemistry Final Review 

Section 3 Certification Statement 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

( _ Don Gipple 
{f'l Laboratory Manager 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781 R 

Date File Saved: 1 0/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The samples under Request Number 3781 R (Work Order 97-1 0-054) were received on 
10/08/97 and scheduled for isotopic uranium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic uranium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
1 0/11/97. The analysis results for these samples are reported in units of pC i/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U, 235U and 238U activities are reported in the associated method blank above the 
minimum detectable concentration value. The measured blank activity is less than five 
times the EQL. Method blank results less than 5 times EQL are acceptable according to 
the LANL statement of work. Results should be compared to the method blank activity to 
determine the validity of the measurement. 

PARAGON ANALYTICS, '', 000001 



No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth Date 
Radiochemistry Instrument Technician 

QJG~ 
Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

?Don Gipple 
Laboratory Manager 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781R 

Date File Saved: 1 0114/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

P AI Sample IDs 
97-1 0-054-01 
97-10-054-02 

The samples under Request Number 3781R (Work Order 9710054) were received on 10/08/97 and 
scheduled for gamma spec. analyses, which were completed on 10/08/97. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were not filtered 
prior to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are ~ET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Sample volumes were insufficient to allow preparation of a duplicate. A duplicate analysis of sample 
04LA-97-0481 (97-1 0-054-02) was performed in lieu of a preparation duplicate. 

000001 
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Cadmium- I 09 and 237Np are often misidentified when using the re~uired library. The observed 
photopeak at 87 keV is attributed to the Kp xray ofPb. Likewise, 11Bi and 

224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an "NQ" qualifier is submitted in the electronic deliverable. 

Quantification of 226Ra at low levels based upon the 186 ke V photo£eak is unreliable due to interference 
from 235U, which also has a photopeak at 186 ke V. Low levels of 2 5U, though undetectable by this 
method, can cause greatly exaggerated 226Ra results. The 226Ra activity reported should be considered 
qualitative. Activity concentration results above the 2cr total propagated uncertainty (TPU) for 
radionuclides identified as present by the analysis software for which spectral interference is suspected 
are given an "S" flag. 

Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

Ci:L_jl&~ 
Radiochemistry Final Review Date 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple ' 
Laboratory Manager 

!i•(;?( tf? 
Date 
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Subcontract Number: 

Request Number: 3781 R 

Paragon Analytics, Inc. 

Case Narrative File 
7794L0014-9S 

Date File Saved: 1 0/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

,, Section 2.2.1 Analysis Method: JSOAM 

The samples under Request Number 3781R (Work Order 97-10-054) were received on 
1 0/08/97 and scheduled for isotopic amercium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic amercium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
1 0/15/97. The analysis results for these samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

241
Am activity is reported in the associated method blank above the minimum detectable 

concentration value. The measured blank activity is Jess than five times the EQL. Method 
blank results less than 5 times EQL are acceptable according to the LANL statement of 
work. Results should be compared to the method blank activity to determine the validity of 
the measurement. 

000001 
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No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. r -4 

~ft ~ 0~41 t. d.v-tf,-~~ W6-J 
Section 3 Certification Statement ~r: ~A.-c. .~.- ~--1 .. +C:--. .;'~ f--JJic. &;, 

I certify that this data package is in co~plia~ with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 

hard copy report. 6£ -r{.~ L ~ ~ -1- L e., -!' ).:j v.p f.- c.£ 
<:\ev-~ ~.\, c-~c..g d.seJ2 (l-'"e'"~~~. 

Lisa Duckworth 
1 D ~ 97"1> + (C8~ =-/ 5: g> 9o RPd 

~~ry Radiochemistry Instrumentation 

I Djr~~) ~~ Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

21~~ 
( Don Gipple 
frl Laboratory Manager 
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Request Number: 
Date File Saved: 

3781R 
10114/97 

Paragon Analytics, Inc. 
Case Narrative File 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: H3 

P AI Sample IDs 
97-10-054-01 

Samples under Request Number 3781R (PAl Work Order 97-10-054) were received on 10/08/97 and 
scheduled for tritium analysis, which was completed on 10/10/97. 

The analysis results for this sample is reported in units of pCi/L. 

This work order was prepared using PAl SOP700R3, and analyzed using PAl SOP704R4. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit 

No anomalous situations were encountered during the preparation or analysis of these 
samples. All quality control criteria were met. 

PARAGON ANAL YTICS, uouool 



Section 3 Certification Statement 

Date 
\ 

Section 3 Certification Statement 
I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

51~=6 
Don Gipple 
Laboratory Manager 

/0- 17-1) 
Date 

PARAGON ANAL YTICS, 000002 



Paragon Analytics, Inc. 
Case Narrative File 

Request Number: 3781R 
Date File Saved: 10116/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0480 
04LA-97 -0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2. I Analysis Method: Gross Gamma 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples under Request Number 3781R (PAl Work Order 97-I0-054) were received on I0/08/97 
and scheduled for gross gamma analyses, which were completed on I Oil 4/97. 

The analysis results for these samples are reported in units of pCi!Liter referenced to Cs-13 7. 

These samples were prepared according to Paragon Analytics, Inc. procedure PAl SOP739R2. 

The HPGe gamma photon detectors were calibrated using a standard of Cesium- I 3 7 in water. 
Counting efficiencies were calculated as the ratio ofthe net integrated count rate in a region of 
interest between 50 and 2000 keV to the known photon emission rate ofthe standard. Samples were 
analyzed in the same geometry and counts integrated in the same manner. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

000001. 
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The duplicate error ratio (DER) for the analysis of sample 04L-97-0481 (97-10-054-02) and its 
duplicate sample (97-10-054-Dl) was elevated above our warning limit. DER is defined as: 

DER= lS-D/ 

2*~c;+~ 

The warning limit for DER is 1.42. The DER for this analysis is 1.58. The results are acceptable 
according to PAl SOP 715 Rev.9. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

MiChael (Goodwill 
Radiochemistry Instrumentation 

~~~&-
Radiochemistry Final Review 

Section 4 Certification Statement 

/4 -/{p-f? 
Date 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

nnnnnr, 



Paragon Analytics, Inc. 

, Case Narrative File 

Subcontract Number: 7794~014-BM 
Request Number: 3781R 

Date File Saved: 11/21197 

Section 1. Sample Identification Numbers 
LANL Sample IDs PAl Sample IDs 

04LA-97-0480 97-10-054-01 
04LA-97-0481 97-10-054-02 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Total Uranium by KPA 

No problems were observed in the preparation and analysis of the samples listed above, except as 
narrated below. All method required quality control parameters were met. 

Samples under Request Number 3781R (Work Order 97-10-054) were received on 10/08/97 and 
scheduled for K.PA analysis. The K.PA analysis was completed on 11/20/97. 

Method required dilutions may have been performed to address matrix interferences. Where 
dilutions are required, the submitted sample result, uncertainty and reporting limit reflect the dilution 
performed. Results above the P AI reporting limit are reported without qualification. Results which 
fall between the PAl reporting limit and the K.PA instrument detection limit are flagged "J" and are 
qualifed as estimated results due to additional uncertainty in the measurement at this concentration. 
Results less· than the method detection limit are flagged "U" and are qualified as "below detection 
limit." 

PARAGON ANALYTICS, IN C. ()00001 . 



Section 3 Certification Statement 
I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

"'3 ,for/~U"_ '2t-1r 

Bahman Pirasteh 

{:. Don Gipple 
Laboratory Manager 

Date 

/"2.. -fl>-·f/ 
Date 
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CCSIVALIDATION COVER SHEET 

M Code __ _ SDG/RN: 3781R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 23 December 97 EDS ENTRY DATE __ _ 

ANALYTICAL SUITE: o VOLATILES o HIGH EXPLOSIVES 

1. 
2. 
3. 
4. 
5. 
6. 

7. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments __ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
0 if "yes" 
o if "no" 

Other? Identify _____________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

This report contains 
uranium was analyzed 

only the total uranium results. 

b/ii/LyPA. . 
. I . d . I. ~ A . .,.,~ q"? 

S1gnature 1st val1 at1on: ~ "- ~~ ~L 

Signature/2nd validation: 

Qualifiers entered by· Date: 

Total 



Wednesday, Odober 29, 1997 

Los Alamos 
NATIONAL LADORA TORY 

ATTN: Steve Fry 

Paragon/AT! 

AMENDED 
REQUEST NUMBER: 3781 R 

ANAL YSJS TYPE: RAD 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10f7/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 days 

RAD SCREENING: Yes, Received 

9?--co -o~i 

These samples are on: 

LANL Request Number: 3781 R 

Per Agreement Number: n94L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; RAD SCREENING FOR SAMPLE 04l.A-97-0480 ONLY. AMENDED: DO 
TU ANALYSIS BY KPA METHOD, JV 10/29/97. 

LANL ER SMO CONTAC ylene Valdez MS H 5 50 6659968 

Signatu 

ANALYSIS CONT DATE COMMENTS 
ORDER CODE ID SAMPLED 

AM241 04LA-97-0480 05 w 10/6/97 

GROSSAB 04LA-97 -0480 05 w 10/6/97 

GROSSG 04LA-97-0480 05 w 10/6/97 

GSCAN 04LA-97 -0480 05 w 10/6/97 

ISOPU 04LA-97-0480 05 w 10/6/97 

JSOU 04LA-97-0480 05 w 10/6/97 

SR90 04LA-97 -0480 05 w 10/6/97 

TU 04LA-97-0480 05 w 10/6/97 

H3 04LA-97 -0480 07 w 10/6/97 

AM241 04LA-97-0481 02 w 10/6/97 

GROSSAB 04LA-97-0481 02 w 10/6/97 

GROSSG 04LA-97 -0481 02 w 10/6/97 

GSCAN 04LA-97-0481 02 w 10/6/97 

JSOPU 04LA-97-0481 02 w 10/6/97 

I SOU 04LA-97-0481 02 w 10/6/97 

SR90 04LA-97-0481 02 w 10/6/97 

TU 04LA-97-0481 02 w 10/6/97 
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Paragon Analytjcs,lnc. 

Case Narrative FHe 

Subcontract Number: 7794L0014-8M 

Request Number: 3781R 

Date File Saved: 11121197 

Section 1. Sample Identification Numbers 
LANL Sample IDs PAl Sample IDs 

04LA-97-0480 97-10-054-01 
04LA-97-0481 97-10-054-02 

Section 2. Case Narrative 

Section 2.1 Sample Sbjppin& and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation. Analysis. and OC Narrative 

Section 2.2.1 Analysis Method: Total Uranium by KPA 

No problems were observed in the preparation and analysis of the samples listed above, except as 
narrated below. All method required quality control parameters were met. 

Samples under Request Number 3781R (Work Order 97-10-054) were received on 10/08/97 and 
scheduled for KPA analysis. The KPA analysis was completed on 11/20/97. 

Method required dilutions may have been performed to address matrix interferences. Where 
dilutions are required, the submitted sample result, uncertainty and reporting limit reflect the dilution 
performed. Results above the P AI reporting limit are reported without qualification. Results which 
fall between the PAl reporting limit and the KPA instrument detection limit are flagged ••r and are 
qualifed as estimated results due to additional uncertainty in the measurement at this concentration. 
Results less than the method detection limit are flagged .. U'' and are qualified as .. below detection 
limit." 

PARAGON ANALYTICS, 000001 



Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

: ochemistry Final Review 

~ DonGipple 
Laboratory Manager 

PARAGON ANALYTICS, 

Date 

/'2.. -/C-·'f/ 
Date 
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TOTAL tJ'RANI:tJM BLANlt SPZICE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/18/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-11-109 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-11-109-S1 II 10.0 ± 1.5 II 9.3 ± 1.3 I 
"""''" Reported Uncertainties are the Estimated Total Propagated Uncertainties (20') 

See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~-

Matrix Spike Control Limits = Known (~) + 
± 0.25 * (~ + Native Concentration). 

Native Concentrati 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank Spike for Work Orders 97-10-054 and 97-11-109. 

d/ 
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TOTAL tJRANIOM MATRIX SPIU RESOLTS S'OMMAR.Y 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/20/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-10-054 Sample Matrix Water 

I II 
Known Cone. 

II 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-10-054-M1 II 11.2 ± 2.8 II 10.4 ± 1.4 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~· 

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-10-054-M1 is a matrix spike of 97-10-054-02. 

ooooo~l 



TOTAL 'CRANrtJM ANALYSIS RES'O'LTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/18/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-11-109 Sample Matrix Water 

I I 
Lab Total Uranium Reporting I Flag I Client Sample ID Sample ID {ug/L ) Limit 

I Blank 
II 

11-109-B1 II BDL 
II 

0.10 

Reported Uncertainties are the Estimated Total Propagated 
Uncertainties {2u) . 
See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value• - result between Method 
Detection Limit and Reporting Limit. 

U - 'Not Detected' - result less than Method 
Detection Limit. 

BDL = Below Detection Limit; see method for DL determination. 

Remarks: 

Blank for Work Orders 97-10-054 and 97-11-109. 

II 
u 

nnnoos 
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ccs AND VALlDATIQN 

Explanation of qualifiers (Q): 

u The analyte was analyzed for but not detected above the 
reported BQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

p Use professional judgment based on data use • It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding t~e excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding t~e exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 







RADIOCHEMISTRY 
LJib Control SamRie (LCS} OK 

See 
comment 

Obtain from lab. Q=A Present? X yes no 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

Paragon used a blank spike as the for < 75% and J+ for > 125% R6 
LCS. 

If the LCS sample tracer/ carrier R6d 
recovery is < 1 0%, qualify the associated 
sample data asP for non-detects. 

Matrix SRike (MS) OK 

1/SDG Obtain from lab. Q=A 

Present? X yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Method blank OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ssx the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 



~" 

OK ,,,. Duplicate 

Present? X yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as J. if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J. 

mL NA 

Denote those samples where When the MDA < the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL 

!"'"" Qualify as U those sample results < the R9a 

""" Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 

When the MDA is >EQL: 

Qualify as U those sample and blank R10a 
results< both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Deteclion with r~spect to the NA 
reported uncertainty 

This is a more conservative test Qualify as U those results < three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < tfle reported 3-sigma 

' be qualified using this test. uncertainty. 

'" 
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, Tracer/carrier recovery NA 

Present? yes no Obtain from lab. O=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 1 0 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0·30%, 0=4 R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q:J R11c 

if result > EQL and UJ if < EQL R11d 



TOTAL 'D'RANIOM ANALYSIS RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-10-054 Sample Matrix Water 

I I Lab Total Uranium Reporting I Flag I Client Sample ID Sample ID (ug/L ) Limit 

04LA-97-0480 10-054-01 5.45 ± 0.75 0.10 
04LA-97-0481 10-054-02 1.22 ± 0.17 0.10 
Duplicate 10-054-D1 5.22 ± 0.72 0.10 

C:Reported Uncertainties are the Estimated Total Propagated 
Uncertainties (2u) . 
See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 

Remarks: 

Detection Limit and Reporting Limit. 
U - 'Not Detected' - result less than Method 

Detection Lindt . 

Sample 97-10-054-D1 is a duplicate of 97-10-054-01. 

D 
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CCSIVALIDATION COVER SEEET 

M Code __ SDG/RN: 3781R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 27 October 97 EDS ENTRY DATE ____ __ 

ANALYTICAL SUITE: o VOLATILES 

l. 

2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESEN'l'? 
6 if "yes" 
0 if "no" 

7. Other? Identify __________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

No duplicate was analyzed for Iso-Pu and Iso-0. No accompaning 
explanation was in the case narrative. Steve Fry was contacted 
on 27 Oct. 97 and asked to fax a corrected case narrative. A 
corrected case narrative was recieved 28 Oct. 97. A copy has , 
been included in the data packag and a copy follows this sheet. 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by; Date· 
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225 Commerce Drive Fort Collins. Colorado 80524 (800) 443-1511 
Message Phone (970) 490-151_1 

Fax (970) 490-1522 

Please Direct To: 
&~ 

Company Name:_L_II_r_JI ____ -1_<-:---_~_l .. rtr ~/-~ 
• Attention: -7-;:,,' ~ 1 ::11 tJL..r.-<:. t> ----------------------------

Date: ! o - z ~ - q 7 --------------------------------
Number of Pages:_~_2 _____ _ 

Fax Number: (s-or,J t.GC 
Sent From: S5. h:3 
Message: f;; 16 "'": -

() v. .J u~t W4crk ~<5 

Original to Follow 0 Yes~~ 

If you do not receive all the pages, please contad sender at 970 490 1511. 

(08112187) 1:\Admin\lax.doc 



No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contrad, both technically and for completeness, except as detailed in this ease narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report 

--\,~ ~-··
Lisa Duckworth 
Radiochemistry Instrument Technician 

Qd~ 
Radiochemistry Final Review 

Section 3 Certification Statement 

lf...>\ \\A \t;.~ 
Date 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contrad, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

/;£._ ~ 
~7oon Gipple 

Laboratory Manager 

lo{,_g/~n ,{flf,z."~'~ -1o :Cs~ U #,..-,r-..l.u~ -hr IOJ S7tfl If~ 

-rJeN vl'4' ,-;, 5'"'-//!c. ,-~~-/ .f4.._,1}/. h- ;e.·-"-- "" 
f,._ '1/e d 'tk e-... fe-. 1/w L c ~ J:L.fl /,c.,.£ t.Jd 

4: ~~J~ ~ ~ e-~ -h~,..a_-f.<- ~IJ ~~~-,p... . 

J?~ ~, v.rJ ~r,;-7 
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Tuesday, October 07, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10!7197 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA- 1049 , AP; 

REQUEST NUMBER: 3781 R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3781 R 

Per Agreement Number: n94L0014-9S 

Project Coat Code: MA4255600030 

LANL ER SMO CONTACT: Joylene Valdez MS H865 5056659968 

Signature: 

ANALYSIS ANALYTE(S) SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

AM241 04LA-97 -0480 05 w 10/6/97 

GROSSAB 04LA-97 -0480 05 w 10/6/97 

GROSSG 04LA-97 -0480 05 w 10/6197 

GSCAN 04LA-97 -0480 05 w 10/6/97 

JSOPU 04LA-97 -0480 05 w 10/6/97 

!SOU 04LA-97 -0480 05 w 10/6/97 

SR90 04LA-97 -0480 05 w 10/6197 

H3 04LA-97 -0480 07 w 10/6/97 

AM241 04LA-97 -0481 02 w 10/6/97 

GROSSAB 04LA-97 -0481 02 w 10/6/97 

GROSSG 04LA-97 -0481 02 w 10/6/97 

GSCAN 04LA-97 -0481 02 w 10/6/97 

JSOPU 04LA-97-0481 02 w 10/6197 

I SOU 04LA-97-0481 02 w 10/6/97 

SR90 04LA-97 -0481 02 w 10/6/97 

Final Page of REQUEST NUMBER 3781R Page 1 



ALPD/BftA ADLYSIS RESULTS S'DlllmRY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 

Client Name: Los Alamos National Lab Date Analyzed : 10/10/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-054 Count Duration: 600 Min. 

Analyzed By : RG 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/l) (pCi/l) 

Blank 10-054-B1 0.04 ± 0.50 

I 
0.37 ± o. 861 

Decision Level 10-054-B1 1.2 2.4 

CReported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

nnnnnh 



GROSS ALPHA/BBTA BLAKE SPZEB RESULTS 

Method 900.0/9310 (Modified} 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 

client Name: Los Alamos National Lab Date Analyzed : 10/10/97 

client Project ID : Blank Spike Sample Matrix : water 

Lab Workorder Number : 97-10-054 Units : pCi/1 

Alpha Recovery Data 

Alpha Alpha Percent 
Lab Sample ID Spike Added Reported Recovery Flag 

97-10-054-S1 670.5 814.9 121.5 Pass 

Beta Recovery Data 

Beta Beta Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

97-10-054-S1 428.9 478.5 111.6 Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples is 
known ± 30% for gross alpha, known ± 30% for gross beta. 

I 
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Para&on Analrtics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3781R 

Date Flle Saved: 10/13/97 

Section 1. Sample Identification Numben 

LANL Sample IDs 
04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

Samples under Request Number 3781R (Work Order 97-10-054) were received on 10/08/97 
and scheduled for strontium-90 analyses, which were completed on 10/13/97 . 

. 
Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

These samples consist of water and the results are reported in units of pCi/1. 
, 

This work order was prepared using P AI SOP707R3 and analyzed using P AI SOP724R5. 

Due to insufficient sample neither a duplicate nor a matrix spike was prepared. A duplicate LCS 
was prepared instead. 

No further anomalies were encountered during this analysis. 

000001 
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Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for detennination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

ee Gallegos 
I 

Radioche\\stry Instrument Technician 

~,['I-~ 

Date 

Radiochemistry Final Review Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

{rv Don Gipple 
Laboratory Manager 

PARAGON ANALYTICS, lNC. 
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Sr-tO LCS RESULTS 

Method AST.M D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/09/97 

client Name: Shared QC Date Analyzed 10/13/97 

client Project ID : Blank Spike Sample Matrix : Water 

Lab workorder Number : 97-10-054 Count Duration: 150 Min. 

Sr-90 sr-90 sr-90 
Lab Sample ID Known Value Rep•t Value Recovery Flag 

97-10-054-S1 21.2 ± 5.73 19.0 ± 3.49 89.5% Pass 

Reported uncertainties are the Estimated Total Propagated Uncertainties (2u) . 
see PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for Sr-90 measurements based on Historical Data. 

control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank Spike for workorders 97-10-035 and 10-054. 

nnnnnh .-.' 
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Sr-10 LCS RBSOLTS 

Method ASTM DSS~~-95 

Lab Name: Paraqon Analytics, Inc. Date Collected: ~0/09/97 

Client Name: Shared QC Date Analyzed : ~0/~3/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number : 97-~0-054 Count Duration: ~so Min. 

sr-90 sr-90 sr-90 
Lab Sample ID Known Value Rep't Value Recovery Flaq 

97-~0-054-S2 2~.2 ± 5.73 22.6 ± 4.~4 ~06% Pass 

.... Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-~0-054-S2 is a LCS duplicate. 

000007 
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Sr-tO ARALYSXS RESULTS SUMMARY 

Method 905.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/09/97 

Client Name: Shared QC Date Analyzed 10/13/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-054 Count Duration: 150 Min. 

Analyzed by: RG 

sr-90 
Client Sample ID Lab Sample ID (pCi/1) 

Blank 97-10-054-B1 -0.04 ± 0.25 
Blank Decision Level 0.22 

~ .. /Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
see PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Blank for workorders 97-10-035 and 10-054. 
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Paragon Analvtics, Inc. 

Case Narrative File 

Subcontract Number: IT94L0014-9S 

Request Number. 3781 R 

Date File Saved: 1 0/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2. 1 Analysis Method: ISOPU 

The samples under Request Number 3781 R (Work Order 97-1 0-054) were received on 
1 0/08/97 and scheduled for isotopic plutonium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic plutonium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
10/11/97. The analysis results for these samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

239Pu activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is less than five times the EQL. Method 
blank results less than 5 times EQL are acceptable according to the LANL statement of 
work. Results should be compared to the method blank activity to determine the validity of 
the measurement. 

PARAGON ANALYTICS, U~ :. 000001 



No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

:=--:\ 'c:.,.. ...... ~....,_.___:-~ 
Lisa Duckworth 
Radiochemistry Instrumentation 

C[\J cJ.L_ 
Radiochemistry Final Review 

Section 3 Certification Statement 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

( _ Don Gipple 
{rl Laboratory Manager 

to(; z/~2 
I 

Date 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of1 

R8port8CI on: T~. October 1<4, 1897 

Client Nmle: U. Aa.moa N.tlona!IAbcntOry 

Client PrDjec:t Nmle: L..Uomory tMme: P..-.gon Analytic:s. Inc. 

Client PrDjec:t N&.mber: 3781 R PAl Wort Order Nt.mber: 8710054 

s.mple Mmb:: WATER 

o.te ~: 09-0ct-sl7 

o.te Collected: 09-0ct-sl7 

o.te Analyzed: 11-0ct-97 

Analytical SOP: PAl SOP 71o4R<4 

Final Aliquot: 1 
Aliquot Units: L 

Report Buis: AS RECEIVED Prep SOP: PAl SOP n&R3 

Prep Batch: 1<43136 Count Time fmin.): 1000 

Target Nuclide Result +/- 1sTPU MDC Reporting 
Units 

0.0051 +/- 0.0071 0.028 pCIIL 

0.0128 +/- 0.0057 0.0077 pCII1. 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide Measured 

Pu-242 <4.39 2.76 pCII1. 63 .. 

Comments: 

~ 
TPU·Tca!Pr J ptdu.-n.inlyc-PAISOP70) 

MDC· Minimum~ Col-ation c- PAl SOP 708) 

u • R-* ..... ._ ... -- epeclic minimum._.... 8CIM!y. 

Y2·~Yield ......... limila. 

• • l)upliaiD ~nat willlin -.lnlllimila. 

Lab 
Qualifier 

Control 
Umits 

~11~ 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

P.ge 1 of2 

Reported on: Tueadly, October 1<4, 1997 

Client N.wne: La.~ N.tionll Labcntory 

Client Project N.wne: Ubonltory N.wne: Paragon Analytica. Inc. 

Client Project Number: 3781 R PAl Work Order Number: 971 OOS4 

Target Nuclide 

Pu-238 

Pu-239 

Comments: 

s.nple Matrix: WATER Dlite Collected: 09-0ct·97 Final Aliquot: 1 

Date Prepared: 09-0ct-97 Dlde Anlllyzed: 11-oct-97 Aliquot Units: L 

Prep SOP: PAl SOP 778R3 AMiytical SOP: PAl SOP 71<4R<4 Report Basta: AS RECEIVED 

Count Time Crntn.): 1000 Prep a.tch: 1<43136 

LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1s TPU Added Units Recovery Umits Qualifier 

0.043 +/- 0.011 0.023 NIA pCUl. NIA NIA 

5.12 +/- 0.32 0.018 <4.85 pCVL 1051Ji» +I· 251Ji» 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 <4.39 2.96 pCVL 671Ji» 30-11DIJII 

TPU • T_, "''lr :rt1 u.-tMIIy (-. PAl SOP 70) 
~ 

u • "-* ....................... 8peclfic minimum.._.... .cllwlty. 
MDC· Minimum~ ec.-11181iun (-PAl SOP 70IJ) 

Y2 • a-.al Yield Olllllicle cllnulllirnila. 

000007 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

PIIQe 2of2 

Report8d on: Tueed8)', October 1 4, 1 e97 

Client NMie: U. AIMios Natlonall..8bcn1Dry 

Client Project Hlune: Laboratory fUme: Paragon Analytic:a, Inc. 

Client Project Number: 3781 R PAl Wortc Order Number: 971 0054 

Target Nuclide 

Pu-238 

Pu-239 

Comments: 

o.te Collected: ~-97 

Date Analyzed: 11-0ct-97 

Final Aliquot: 
Aliquot Units: 

1 

L 

Prwp SOP: PAl SOP 778R3 Analytical SOP: PAl SOP 714R4 Raport Buis: AS RECEIVED 

Prwp Batch: 143136 Count Time (min.): 1000 

LCS MDC Spike Reporting LCS Control Lab 
Results +/· 1 s TPU Added Units Recovery Limits Qualifier 

0.~ +/- o.ocss 0.0076 NIA pCUL. NIA N/A 

<4.110 +/- 0.31 0.019 4.85 pCUL. 101"' +1- 25% 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 2.73 pCIIL 62% 30-110% 

~ 

u • R...a .... ._ .......... ..-~fie tninimum .......... MIMiy. 

Y2 • a-nical Y.rct ....... 1111 limlla. 

• • ~~not within_., limila. 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3781 R 

Date File Saved: 1 0/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and gc Narrative 

Section 2.2.1 Analysis Method: ISOU 

The samples under Request Number 3781 R (Work Order 97-1 0-054) were received on 
1 0/08/97 and scheduled for isotopic uranium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic uranium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
10/11/97. The analysis results for these samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U, 235U and 238U activities are reported in the associated method blank above the 
minimum detectable concentration value. The measured blank activity is less than five 
times the EQL. Method blank results Jess than 5 times EQL are acceptable according to 
the LANL statement of work. Results should be compared to the method blank activity to 
determine the validity of the measurement. 

p A R A G 0 N A N A L y T I c s I t f~ c . 000001 



No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth Date 
Radiochemistry Instrument Technician 

QJc_,~ 
Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 

'4.., ·· contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

/:Sl=c- ~ 
~7Don Gipple 

Laboratory Manager 
Date 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

P8ge 1 of1 

R8ported on: Tu.de)', October 14, 1W7 

Client Nmle: Loa Alarnaa N.tional Laboratory 

Client Project Nmle: Laboratory NMie: P•r.gon AMiytic:s, Inc. 

Client Project NLmber: 3781 R PAl Work Order Number: 971 OOS4 

s.mple M.trtx: WATER 

c.te~:~-87 

o.te Colected: ~-97 

D.ae AMiyzad: 11-0c:t-97 

AMiyticel SOP: PAl SOP 714R4 

Flnlll Aliquot. 1 

Aliquot Units: L 

Report Buia: AS RECEIVED Pr.., SOP: PAl SOP nBR3 

Pr.., a.tch: 143136 Count Time (min.): 1 000 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 0.069 +/- 0.011 0.015 pCIII. 

U-235 0.01~ +/- 0.0060 0.012 pCIII. 

U-238 0.056 +/- 0.011 0.023 pCIII. 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 8.41 7.61 pCIII. 9011. 30-110% 

Comments: 
,to'' _______________________________ _ 

~ ~.: 
TPU • Talal Pr1r l*d ~(-PAl SOP 743) 

MDC • Minimum~ Coo-••lior• c- PAl SOP 701) 

Qualltlel'8ll'legs: 

u . R..ult .... ...., ... _.,.. ~ millimum ~actMiy. 

Y2 • CMmiaal Yield C1U1M1e clelaulllimila. 

0 
• Duplic:ata ~nat within__, limila. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

P8ge 1 of2 

R.ported on: T~. October 1<4, 1897 

Client Nmw: Loa Alamoa Nnon.J ~boratory 

Client Project Nmw: L..abcntory Nmle: Pe111gon Anlllytica, Inc. 

Client Project Number: 3781 R PAl Wortc Order Number: 9710054 

Target Nuclide 

U-234 

U-235 

U-238 

Comments: 

o.te Collected: 09-0ct~ Finel Aliquot: S8mple Mmix: WATER 

o.te Pntp8red! 09-0ct-97 

Prep SOP: PAl SOP 778R3 

Prep a.tc:h: 143136 

o.te Anlltyzecl: 11-oct-97 

Anlllytic:el SOP: PAl SOP 71<4R<4 

Aliquot Units: L 

Report Besls: AS RECEIVED 

Count Tme (min.): 1000 

LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Umits Qualifier 

10.78 +/- 0.&4 0.028 11.66 pCIII.. 92% +1-25% 

0.518 +I- 0.0<43 0.017 NIA pCIII.. NIA NIA 

11.02 +1- 0.66 0.026 11.66 pCUl 94% +I- 25% 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

U-232 8.41 7.19 pCIII.. 85% 30-110% 

-'--~~~----------------------------------------------------r ~: 

~"'' 'TPU • T.- PrapllpiMI u.-rtainty 1- PAl SOP 743) 
Que~ 

u • "-uulia .... ._ ... -~ 8pecllic minimum ....... ..:IM!y. 

V2 • a-.mtYoeld _. liiiMultlimb. 

• • Duplic8la AM- 1101 within conllallimils. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Client NMie: L.a. AIM1a. N.tiorwl Labonltory 

Client Project NMie: 

Client Project NIA'nber: 3781 R 

s.nple Mmtx: WATER 

o.te Pnaparad: 09-0ct·ln' 

LCS Results 

Page2of2 

Reported on: Tue.day, Oc:toDer 14, 1997 

Labcntory tMme: Paragon Analytics, Inc. 

PAl Work Order Number: ;71 OOS4 

o.te Collected: 09-0ct-97 Final Aliquot: 
Aliquot Units: L 

Prep SOP: PAl SOP nBR3 

Prep Batch: 143136 

o.te Analyud: 11-0ct-SI7 

Analytical SOP: PAl SOP 714R4 Report Buts: AS RECEIVED 

Count Time (min.): 1 000 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Umits Qualifier 

U-234 10.58 +/- 0.63 0.024 11.86 pCUL. 91~ +/-25~ 

U-235 0.472 +1- 0.039 0.023 NIA pCUI. NIA NIA 

U-238 1 o.88 .,. o.es 0.026 11.86 pCVL 93~ +/-25~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

U-232 8.41 7.6 pCVL 904111 30-1101i 

Comments: 

,--~~~~---~>~.---------------------------------------------------
......... , ll'U • T_, Pq 11'18*1 u-.inty- PAl SOP 743) 

MDC· Minimum o.-ble Cao-ltlllliOitl- PAl SOP 708) 

au.~ 

u • "-* ..... then ......... .,..afic minimum -..we 8Ciiwlly. 

"1'2 • a..-1 Ytekl OIDicle .,_UIIIill'llla. 
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Para2on Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3 781 R 

Date File Saved: 10/14/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analvsis Method: Gamma Spectroscopv 

P AI Sample IDs 
97-10-054-01 
97-10-054-02 

The samples under Request Number 3781R (Work Order 9710054) were received on 10/08/97 and 
scheduled for gamma spec. analyses, which were compfeted on 1 0/08/97. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were not filtered 
prior to analysis. 

This work order was prepared using PAI SOP739R2 and analyzed using PAI SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Sample volumes were insufficient to allow preparation of a duplicate. A duplicate analysis of sample 
04LA-97-0481 (97-1 0-054-02) was performed in lieu of a preparation duplicate. 

000001 
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Cadmium-109 and 237Np are often misidentified when using the re~uired library. The observed 
photopeak at 87 keV is attributed to the K11 xray ofPb. Likewise, uBi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an "NQ" qualifier is submitted in the electronic deliverable. 

Quantification of 226Ra at low levels based upon the 186 keV phot~eak is unreliable due to interference 
from 235U, which also has a photopeak at 186 keV. Low levels of 5U, though undetectable by this 
method, can cause greatly exaggerated 226Ra results. The 226Ra activity reported should be considered 
qualitative. Activity concentration results above the 2a total propagated uncertainty (TPU) for 
radionuclides identified as present by the analysis software for which spectral interference is suspected 
are given an "S" flag. 

Activity concentrations above the 2a TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

({)-r(-77= 
Date 

Radiochemistry Final Review Date 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report . 

. :2&-- ~') 
~ Don Gipple ' 

Laboratory Manager 
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GAMMA SPECTROMETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 08/20/96 10:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed 10/08/97 19:41 

Lab Sample ID: 97-10-054-S1 Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 

I Nuclide I 
Reported 

I 
Known 

I 
Percent [;;] Activity Value Recovery 

Am-241 14800 15200 97.4 Pass 
Cd-109 186000 178000 105 Pass 
Co-57 4960 4670 106 Pass 
Cs-137 41200 41200 100 Pass 
Co-60 43900 43500 101 Pass 

ATI sets control limits for gamma spectroscopy as follows 
Control Limits = Known ± 15% 

Data stored in file \gdr\prt\W10054S1.97P 

30 Min. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 1 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 12:40 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 10/08/97 16:01 

Lab Sample ID: 97-10-054-B1 Sample Matrix: Water 

Client Sample ID: BLANK Count Duration: 180 Min. 

!Nuclide II Activity ( pCi/Liter ) II % Uncertainty I 
Am-241 12.0 Decision Level 
Np-237 11.3 Decision Level 
Cd-109 59.5 Decision Level 
Th-234 77.3 Decision Level 
Co-57 1.32 Decision Level 
Ce-144 13.9 Decision Level 
Ce-139 1.17't' Decision Level 
U-235 2.69 Decision Level 
Ra-226 44.3 Decision Level 
Th-227 9.31 Decision Level 
Pb-212 5.54 Decision Level 
Ra-224 28.2 Decision Level 
Se-75 1.66 Decision Level 
Hg-203 1.32 Decision Level 
Pa-231 46.0 . Decision Level 
Pa-233 2.68 Decision Level 
Ra-223 27.2 Decision Level 
Eu-152 9.00 Decision Level 
Bi-211 10.1 Decision Level 
Pb-214 5 . 4 3 7..;. • Jlj Decision Level 
Sn-113 1.72 Decision Level 
Rn-219 18.7 Decision Level 
Pb-211 42.1 Decision Level 
Ann-Rad 3.55 Decision Level 
Sr-85 2.54 Decision Level 
Ba-140 7.88 Decision Level 
Tl-208 3.53 Decision Level 
Cs-134 2.47 Decision Level 
Bi-214 7.58 Decision Level 
Ru-106 21.9 Decision Level 

0 0 0 0 0 6 A1'-' 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 2 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 12:40 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 10/08/97 16:01 

Lab Sample ID: 97-10-054-B1 Sample Matrix: Water 

Client Sample ID: BLANK Count Duration: 180 Min. 

!Nuclide 
II 

Activity ( pCi/Liter ) 
II 

% Uncertainty I 
Cs-137 1. 89 Decision Level 
Mn-54 1. 70 Decision Level 
Y-88 4.64 Decision Level 
Ac-228 8.30 Decision Level 
Pa-234m 331 Decision Level 
Zn-65 3.61 Decision Level 
co-60 1. 75 Decision Level 
Na-22 1. 66 Decision Level 
K-40 34.4 Decision Level 
La-140 2.19 Decision Level 
Bi-212 129 Decision Level 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See ATI SOP 743FC for details of the TPU determination. 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

For reporting purposes, %uncertainty for samples with activity= 0.0 
is set to 100 %. ~ 

Data is stored in file \gdr\prt\W10054B1.97P 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 10/08/97 

Lab Sample ID: 97-10-054-D1 Sample Matrix: Water 

Client Sample ID: Duplicate Count Duration: 180 Min. 

I Nuclide II Activity (pCi/L) II Nuclide 
II 

Activity (pCi/L) I 
\) Pb-212 7.85 ± 6.38 Pb-214 37.0 ± 9.22 

Bi-214 39.0 + 10.0 Am-241 8.56 ± 14.8 
{) Np-237 5.80 ± 16.3 Cd-109 -21.0 ± 52.0 

Th-234 -46.5 ± 96.9 Co-57 -0.426 ± 1. so 
Ce-144 6.31 ± 11.9 Ce-139 -0.558 ± 1. 80 
U-235 1.44 ± 3.81 Ra-226 20.7 + 62.4 
Th-227 -9.55 ± 12.5 Ra-224 88.3 ± 5.58 
Se-75 0.208 ± 2.56 Hg-203 -0.851 ± 2.11 
Pa-231 -42.7 ± 68.1 Pa-233 -4.64 ± 4.09 
Ra-223 -10.3 ± 42.5 Eu-152 0.000 ± 6.21 
Bi-211 0.000 ± 0.000 Sn-113 1. 07 ± 2.47 
Rn-219 0.000 ± 22.8 Pb-211 0.946 ± 53.3 
Ann-Rad -12.4 ± 4.62 Sr-85 -1.95 ± 3.00 
Ba-140 -2.64 ± 7.84 Tl-208 0.392 ± 3.19 
Cs-134 -1.39 ± 1.95 Ru-;106 13.3 ± 19.4 
Cs-137 0.781 ± 2.45 Mn-54 -1.68 ± 2.34 
Y-88 -2.48 ± 3.46 Ac-228 5.57 ± 10.7 
Pa-234m -112 ± 397 Zn-65 -0.356 ± 5.51 
Co-60 0.125 ± 2.68 Na-22 0.620 ± 2.57 
K-40 -48.9 ± 35.6 La-140 6.81 ± 8.65 

...;~ Bi-212 -75.3 ± 103 
" 

12:00 

16:02 

---) 

~ 

.. t? 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See ATI SOP 743FC for details of the TPU determination. 

Remarks: 

3ample 97-10-054-D1 is a duplicate of 97-10-054-01. 
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Subcontract Number: 

Request Number. 3781 R 

Paragon Analvtics, Inc. 

Case Narrative File 
7794L0014-9S 

Date File Saved: 1 0/15/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

PAl Sample IDs 
97-10-054-01 
97-10-054-02 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOAM 

The samples under Request Number 3781R (Work Order 97-10-054) were received on 
1 0/08/97 and scheduled for isotopic amercium analyses. 

These samples were prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R2, PAl SOP778R3 and PAl SOP780R2. 

These samples were analyzed by alpha spectrometry for isotopic amercium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
10/15/97. The analysis results for these samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

2
"

1Am activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is less than five times the EQL. Method 
blank results less than 5 times EQL are acceptable according to the LANL statement of 
work. Results should be compared to the method blank activity to determine the validity of 
the measurement. 

000001 
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No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. r 4 

Aln;h • A,fO 0~~/c e~.~ff,-v~ ~J 
Section 3 Certification Statement 411~r· ~ A.-c.. ~ ~-..... .,~+C:-~ .-J. ..:1'--JJ/c. &:;. 

1 certify that this data package is in complia;;e: w1th the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 

hard copy report. f!£ -rt~ L c! ~ ~ L C 1" ).j ~ f.-~ 

Lisa Duckworth 

~ Q ~ -~-l. ' ll .. ·c:£, ... ,,~. 
qe v-~ s-n;- «--- c..' d.:t::. ,- -

1 D ~ cJ"~> + res?[{. :-7 5-. fi' 9o RPd 
.5- ry Radiochemistry Instrumentation 

I Oj(~~) ~~ Sdlochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

,£~~ r Don Gipple 
f1'2 Laboratory Manager 
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Isotopic Americium By Alpha Spectroscopy 
Method PAJ714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Thuradly, October 16, 1997 

Client tame: Loa Alllmoe N.tionll Labcntory 

Client Project tame: 3781 R ubcntory Nmle: Par.gon Analytics, Inc. 

Client Project Number: 

Sample Matrix: WATER 

o.te Prepared: ~-117 
Prep SOP: PAl SOP 778R3 

Prep Batch: 1~136 

PAl Wort Order Number: 971 0054 

o.te Collect8d: ~-117 

o.te Analyzed: 15-0ct-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time Cmln.): 4100 

Target Nuclide Result +/- 1 sTPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.021 +/- 0.011 0.016 pCUI.. 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 3.68 pCUI.. 75% 20-110CJI. 

Comments: 
/~"""""' ---,,---------------------------
~:- QuallllarWI'Iags: 

TPU • T•l Pnlpap!M u-inly 1- PAl SOP 70) u • Reault ................. ~minimum ._Ilia adMI)'. 

Y2 • c:t.mical Y"lald ......... ulllimlls . 

• • ~~ natwllhinanallimit&. 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

Page 1 of2 

Reported on: ThLnday, October 16, 1997 

Client fUme: Loa Alamoa National Labcntory 

Client Project fUme: 3781 R L.abor.tory tume: Pan1gon Analytics, Inc. 

Client Project Number. 

Sample Matrix: WATER 

Date Plwp!INd: ~-97 

LCS 

Prep SOP: PAl SOP n9R3 

Prep Batch: 143136 

MDC 

PAl Work Order Number: Sl71 0054 

Date Collected: ~-97 

Date Analyzed: 1 S-Oct-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Baals: AS RECEIVED 

Count Tme lmin.): 400 

Spike Reporting LCS Control Lab Target Nuclide 
Results +/- 1 s TPU Added Units Recovery Limits Qualifier 

Am-241 7.32 +/- 0.47 0.037 7.16 pCiiL. 102% +/-17% 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 3.84 pCVL 78% 20-110% 

Comments: 
.----;;;;;;;;~--------------------~-= 

~ 

u • "-*.----... ample apeclfic minimum ~ble .e~Mty. 
Y:l· Cllemical Y-'d _. .... ulllimila. 

• • ~ AnalyM liCit within~ limila, 000007 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

LCS Results 

P8ge2of2 

~on: Thursday, October 16, 1997 

Client Nmle: I.a. Alai'I'ICia N.tionall.abonltory 

Client Project Nlune: 3781 R Labonltory Nmle: Paragon Analytic:s, Inc. 

Client Project Number: PAl Work Order Number: 9710054 

s.nple Matrix: WATER o.te CollecUcl: 09-0c:t-97 Final Aliquot: 

Date Preplired: 09-0c:t-97 Date Analyzed: 15-0ct-97 Aliquot Units: L 

Prep SOP: PAl SOP 778R3 Analytical SOP: PAl SOP 714R<4 Report Basis: AS RECEIVED 

Count Tme (min.): <400 Prep a.tch: 143136 

LCS MDC Spike Reporting LCS Control Lab Target Nuclide 
Results +/- 1 s TPU Added Units Recovery Umits Qualifier 

Arn-2<41 7.7<4 +I· O.G 0.036 7.16 pCUl. 108'111 +1- 17'111 i.AiJ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

Am-243 41.91 3.91 pCUl. SOCK. ~110'111 

Comments: 
""''-----;;;;;;;;;;;--------------------~ 

TPU • T.-. Pn1 g.-cl Ul--.ty- PAl SOP 7Q) 

MDC • Minimum o..ctab1e Coo-lllalioo• ~- PAl SOP 7011) 

Quallllerslll'l 

U • Reaullia .... "*' .. Mmp1e llpecllic: minimum o.tliC:Iable ac:IMiy. 

Y2. Clwmiaal y ... -- delaultlirnlla. 
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TRITIUM ANALYSIS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 

Client Name: Allied Technology Group, Inc. Date Analyzed: 10/09/97 

Lab Sample ID Series: 97-09-226 Count Duration: 150 Min. 

Client Project ID: Blank Analyzed By CJM 

I Client ID II PAI ID II Matrix II H-3 (pCi/1) II 

llo9-226-B111 Water ,,:==_=7=0.=5=9 =±==1=60~~~?===2=60~ 
MDA 

jBlank 

Reported Uncertainty is the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

These samples were prepared using PAI SOP700 and analyzed using 
PAI SOP704. 

Remarks: 

Blank shared for work orders 97-09-226, 97-09-266, and 97-10-054. 
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TRI'l'IOM LCS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/08/97 

Client Name: Allied Technology Group, Inc. Date Analyzed: 10/10/97 

Lab Sample !D Series: 97-09-226 Count Duration: 90 Min. 

Client Project ID: LCS Units pCi/1 

I II PAI ID lc;;J Known Reported Percent 
Client ID Activity Activity Recovery 

ILCS II 09-226 -S111 Water 
II 

7491.6 
II 

7006.6 
II 

94 

PAI sets control limits for tritium measurements as follows : 
Control Limits = Known ± 15% for Water, Known ± 25% for other matrices 

Remarks: 

LCS shared for work orders 97-09-226, 97-09-266, and 97-10-054. 

000007 
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TRITIUM MATRIX SPIKE ANALYSIS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

Client Name: LANL SMO Date Analyzed 10/10/97 

Client Project ID: 3781R Sample Matrix Water 

Lab Sample ID Series: 97-10-054 Count Duration: 150 Min. 

I I 
Spike Native Reported Percent 

Lab Sample ID Added Activity Activity Recovery 

I 97-10-054-M1 II 7491.6 II < 260.4 II 7858.4 II 104.9 I 
~'~AI sets control limits for Tritium measurements as follows 

Recovery Limits = 75 % to 125 % of Known, where Known = 
(Known Spike Value + Native Activity Value) 

Remarks: 

Sample 97-10-054-M1 is a matrix spike of sample 97-10-054-01. 
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Duplicate 

Present? yes no 

1/SDG 

(Note: As opposed to other 
tests, the duplicate tests will 
qualify samples on the basis of 
their connection by SDG and 
not by analytical batch). 

Acoording to the case narrative, 
for the Sr-90 analysis, due to 
insufficient sample neither a 
duplicate nor a matrix spike was 
prepared. 

The duplicate analysis for lso-Pu 
and /so-U is missing. No 
explanation for its exclusion was 
found in the original case 
narrative. A amended case 
narrative was faxed on 28 Oct. 97 
indicating there was insufficient 
sample. Samples were qualified 
as A. 

According to the case narrative, 
due to insufficient sample volume, 
no duplicate was preparedfor the 
following analyses: y spec. and 
Am-241. Fory spec. a duplicate 
count of the reported sample was 
performed. No A was applied to 
the y spec. data. 

The duplicate does not meet the 
3cr criteriea for gross y and both 
results are qualified as J. 

A,J 

comment 

3 

Obtain from lab. Q:A 

If both results are above the EQL or no R7 
EQL is available, all results for same 
analyte in same SDG should be qualified 
as 4 if there is not 3cr agreement 
between results. 

If both results are < EQL no test should 
be done. 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with 4. 



4 

EQL u 
\ SH 

comment 

Denote those samples where When the MDA <the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results< the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
A decision level result from the 
blank was used in place of the When the MDA is >EQL: 
MDA for the following analyses: 
Gross alp, Sr-90, andy spec. Qualify as U those sample and blank R10a 

results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with reseect to the NA 
reeorted uncertainty 

I 

c. This is a more conservative test Qualify as U those results< three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be qualified using this test. uncertainty. 
Tracer/carrier recove~ OK 

. 
Present? X yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 1 0 %, qualify R10 
analyses 330 % results as R 

" 
Carrier recovery for If tracer recovery is 1 0-30%, Q=!l R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



ALPHA/BETA ANaLYSIS RESULTS SUMMARY 
Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

client Name: Los Alamos National Lab Date Analyzed : 10/10/97 

Client Project ID: 3781R Sample Matrix : Water 

Lab sample ID Series: 97-10-054 Count Duration: 600 Min. 

Analyzed By : RG 

1'-. "2 '( 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/1) (pCi/1) 

04LA-97-0480 10-054-01 304 ± 56 351 ± 58 
04LA-97-0481 10-054-02 V.R\ilO. 57 ± 0.65 3.9 ± 1.0 
Duplicate-01 10-054-D1 2S~ :!: 52 ~.JI ~ :>4 

'-Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Sample 97-10-054-D1 is a duplicate of sample 97-10-054-01. 
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Sr-tO AH1LYSIS RESULTS SUXKaRY 
Method 905.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

client Name: Los Alamos National Lab Date Analyzed 10/13/97 

Client Project ID: 3781R Sample Matrix : Water 

Lab Sample ID Series: 97-10-054 Count Duration: 150 Min. 

Analyzed by: RG 
0 . -z...:z. 

Sr-90 
Client Sample ID Lab Sample ID (pCi/1) 

04LA-97-0480 97-10-054-01 0.47 ± 0.28 
04LA-97-0481 97-10-054-02 0.11 ± 0.25 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
see PAl SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAl SOP707FC and analyzed using 
PAl SOP724FC. 
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Comments: 

~-: 

Isotopic Plutonium By Alpha Spectroscopy 
Method PAJ714R4 

Sample Results 

s.nple Matrix: WATER 

Date PrepaNd: 09-0et-97 

Prep SOP: PAl SOP 778R3 

Prep a.tch: 143136 

P8ge 1 of2 

Reported on: Thl.ndly, October 16, 1997 

Laboratory NMte: Paragon Analytics, Inc. 

PAl Wort Order Nwnber: 971 0054 

Date Collected: 06-0ct-Q7 

o.te Analyzed: 11-0ct-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 
Count Time lmin.): «)() 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Pu-238 0.037 +1- 0.022 0.084 pCUL I IJ tt<it.V 
Pu-239 0.031 +/- 0.015 0.050 pCI/l ·~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 3.03 pCI/l 69'11. 30-11[)411, 

~ 

TPU • Tlllal ~ u.-rtainty 1-PAl SOP 743) U • R..ult;. leu thaft the urnple apeclfic minimum de!Kiable KIMiy. 

Y2 • CMmicel Yield OUiaide ~ 11m11a. 

• • ~~not within --.ollimila. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page2of2 

Reponed on: ~.October 16, 11i197 

Client Name: 1M Almnoa Neiorwll.abar'8tory 

Client Project Name: 3781 R Uboratory fUme: Paragon Analytica, Inc. 

Comments: 

PAl Work Order Na.mber: 9710054 

Sa'np6e MatriX: WATER o.te Collected: 06-0c:t..Q7 Final Aliquot: 1 
o.te Prepared: ~..Q7 o.te Anlllyzed: 11-0ct..Q7 Aliquot Units: L 

Pntp SOP: PAl SOP 778R3 Anllytical SOP: PAl SOP 714Ro4 Report Basis: AS RECEIVED 

Pntp Batch: 143136 Count Time jmin.): «X) 

Target Nuclide Result +/- 1s TPU MDC Reporting Lab 

Tracer 
Nuclide 

Pu-242 

Units Qualifier 

Pu-238 0.039 +/- 0.024 O.OQ3 pCIIL ittJ 'QC}/1 
Pu-239 0.012 +/- 0.012 0.055 pCVL 1 ., 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield Control 

4.39 

Measured 
2.53 pCIIL 58% 

U • Reaullia ._than lila Mmpie ..,..:tfic minimum a.-ble ac:tMty. 

Y2 • Clwnical Yield _. cllllault limila. 

• • Dulllic:ID AnelyM nat wilhin -- lirnlla. 

Umits 

3M10% 
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Comments: 

~-= 

Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

P.ge 1 of2 

Reported on: Thursday, October 16, 1997 

Labonltory tAme: Paragon Anllytic:&. Inc. 

PAl Work Order Number: Sl710054 

s.nple Mlltrix: WATER o.te Collec:tecl: 06-0ct-s17 Final Aliquot: 

o.te PrepMid: Q9.0c:t-97 o.te Anatyud: 11-oct-&7 Aliquot Units: l 

Prep SOP: PAl SOP 778R3 Anllytical SOP: PAl SOP 714R4 Report Buis: AS RECEIVED 

Prep a.tch: 143136 Count Time Cmln.): 200 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 1.54 +/- 0.14 0.038 pCVl ~ 
U-235 0.043 +/- 0.018 0.038 pCVL Itt I I "'1"1 .."'!. cu,R9bJ 
U-238 1.36 +/- 0.13 0.057 pCVL ~~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 8.41 8.18 pCVL 97% »110% 

Qualltlerwll'lllgs: 

TPU • TCIIal "'C r gstsc! u-tainty 1-PAl SOP 7Q) u • R..ult ..... 111M .. Mlllple lpdlc: minimum cleiKtable actMiy. 

Y2 • a-.aor Yoeld OUIIIide clllllluttlimb. MOC ·Minimum~ CaiDI'IIIatialo 1-PAl SOP 71111) 

• • ~~liCit willlin -.!~a~ limb. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

P.ge2of2 

Reported on: Thuraclay, October 16, 1997 

Client Name: Loa Alllmoa National Laboratory 

Client Project Name: 3781 R L..abcntory Nmle: P•ragon Arullytics, Inc. 

Comments: 

a.nple M.utx: WATER 

o.ta rar.p....ct: ~.;'7 
PNp SOP: PAl SOP nBR3 

PNp a.tch: 1<C3136 

PAl Worll: Order Number: Sl71 0054 

o.te Collected: 06-0ct.Q7 FiMI Aliquot: 1 

o.te Anlllyzed: 11-0ct.Q7 Aliquot Units: L 

ArultytiQI SOP: PAl SOP 714R4 IUport Buts: AS RECEIVED 

Count Time (min.): 200 

Target Nuclide Result +/- 1s TPU MDC Reporting Lab 
Units Qualifier 

U-234 0.529 +/- 0.071 0.070 pCIIL 

U-235 0.014 +/· 0.014 0.064 pCIIL. !(fJ Q~ 
U-238 0.628 +/- 0.078 0.060 pCIIL. 

T 1 
Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured limits 

U-232 8.41 7.88 pCIIL. 94% 30-110% 

~ 

lPU "Tllllll ~ u.-tainty (-PAl SOP 743) U • R..ull II .._ tMn IMIIIfnllle .,..cific lllinimum -.ctabie KIM!y. 

Y:2 • Clwmical Y-'d outlide ..... limb. 

. . c..-..~ nat wllhin -*allimlll. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 10/06/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 10/08/97 12:43 

Lab Sample ID: 97-10-054-01 Sample Matrix: Water 

Client Sample ID: 04LA-97-0480 Count Duration: 180 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
LO P.~) Ra-226 81.1 + 65.7 s Pb-212 5.54 ± 5.76 (0'14) 

Pb-214 37.6 + 8.33 Ba-140 8.97 ± 8.80 * ,, i'\_ill lt7 Bi-214 43.0 ± 10.9 Na-22 2.45 + 2.25 * '1:11"' --... • ' 

Lv1 Rqa..) Am-241 2.59 ± 16.3 Np-237 -14.9 ± 18.9 (lJ,ia-) 
Cd-109 27.1 ± 64.5 Th-234 -125 ± 108 

,..., 

~ Co-57 -1.64 ± 1. 76 Ce-144 -3.20 + 12.6 
ce-139 -2.82 ± 1. 92 U-235 5.34 + 4.02 lfi\ D..'/1 
Th-227 -14.6 ± 14.2 Ra-224 16.8 ± 1.06 J)J I R9a.) 
Se-75 -0.894 ± 2.54 Hg-203 0.252 ± 2.22 
Pa-231 -41.7 ± 75.6 Pa-233 1.39 ± 4.03 
Ra-223 -50.3 ± 43.9 Eu-152 -0.080 ± 5.91 
Bi-211 0.000 ± 0.000 Sn-113 0.493 + 2.66 ~11 

Rn-219 -1.47 ± 25.5 Pb-211 10.2 + 56.8 rro.1 ~ij) 
Ann-Rad -8.63 ± 4.49 Sr-85 -2.41 ± 3.35 (()I Rqa.,_) 
Tl-208 -1.74 ± 3.39 Cs-;134 0.824 ± 2.40 
Ru-106 1.09 ± 20.7 Cs-137 -0.381 ± 2.42 
Mn-54 -0.263 ± 2.23 Y-88 -1.13 ± 3.58 
Ac-228 -0.479 ± 12.4 Pa-234m 215 ± 460 
Zn-65 -0.330 ± 5.10 Co-60 0.142 + 2.70 "C ~ 
K-40 -83.8 ± 47.1 La-140 4.66 ± 7.30 !C.LI, I .. p ,, Bi-212 -91.6 ± 104 " 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a). 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 

,Pb-214. Ra-226 is susceptible to interference from U-235. 
~~»~ , 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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GAMMA SPECTROMETRY RESULTS SlJMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 10/06/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 10/08/97 12:44 

Lab Sample ID: 97-10-054-02 Sample Matrix: Water 

Client Sample ID: 04LA-97-0481 Count Duration: 180 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
u.J R4) Co-57 1.70 ± 1.57 * Pb-214 18.4 ± 8.00 (Ot4) 

\~ Bi-211 25.0 + 26.0 Pa-234m 408 + 443 
·, p,--c fa..J Am-241 -4.41 ± 14.1 Np-237 7.54 ± 15.7 (V 1 Rga..) 

Cd-109 -22.9 51.2 Th-234 11.9 95.4 ± ± 
• Ce-144 2.83 + 11.5 Ce-139 -0.896 ± 1.74 

), . "' ) U-235 2.85 + 3.83 Ra-226 30.8 ± 63.1 
r ..... 9a..) Th-227 -5.76 ± 12.5 Pb-212 3.85 ± 4.79 

,, Ra-224 -62.2 ± 43.3 Se-75 -0.242 ± 2.40 
Hg-203 -1.44 ± 2.06 Pa-231 -56.3 ± 65.5 
Pa-233 -0.535 ± 3.97 Ra-223 -17.6 ± 43.4 
Eu-152 2.79 ± 5.68 Sn-113 1.40 ± 2.38 
Rn-219 1.28 ± 24.8 Pb-211 2.84 ± 53.1 
Ann-Rad -8.36 ± 4.73 Sr-85 -5.87 ± 3.13 
Ba-140 -2.31 ± 8.15 Tl-208 -0.305 + 3.00 
Cs-134 1.08 ± 2.15 Bi-.214 28.5 + 8.60 { lJ 14) 
Ru-106 -11.1 ± 19.2 Cs-137 -0.176 ± 2.07 l.V 1 ~9a.) Mn-54 -2.30 ± 2.53 Y-88 0.272 ± 3.31 

l Ac-228 -4.46 ± 8.91 Zn-65 2.21 ± 5.56 
Co-60 -0.623 ± 2.57 Na-22 -1.35 ± 2.86 
K-40 -77.3 ± 43.6 La-140 0.559 ± 9.10 

<~ 
Bi-212 26.1 ± 122 " 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
nb-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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Paragon Analytics, Inc. 
Case Narrative File 

Request Number: 3781R 
Date File Saved: 10/16/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0480 
04LA-97-0481 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Gross Gamma 

PAl Sample IDs 
97-1 0-054-01 
97-10-054-02 

The samples under Request Number 3781R (PAl Work Order 97-10-054) were received on 10/08/97 
and scheduled for gross gamma analyses, which were completed on 10/14/97. 

The analysis results for these samples are reported in units ofpCi!Liter referenced to Cs-137. 

These samples were prepared according to Paragon Analytics, Inc. procedure PAl SOP739R2. 

The HPGe gamma photon detectors were calibrated using a standard ofCesium-137 in water. 
Counting efficiencies were calculated as the ratio of the net integrated count rate in a region of 
interest between 50 and 2000 keV to the known photon emission rate of the standard. Samples were 
analyzed in the same geometry and counts integrated in the same manner. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

000001 
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The duplicate error ratio (DER) for the analysis of sample 04L-97-0481 (97-10-054-02) and its 
duplicate sample (97 -1 0-054-D 1) was elevated above our warning limit. DER is defined as : 

DER= lS-D/ 

2*~ui+o'D 

The warning limit for DER is 1.42. The DER for this analysis is 1.58. The results are acceptable 
according to PAl SOP 715 Rev.9. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

/6 -1'--'17 
Date 

( } 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

OOOOn') 
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Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 10/13/97 

Client Name: Los Alamos National Laboratory SMO Sample Mattix: Water 

Lab Sample Series: 97-10-054 Units: pCi!L 

Client Sample ID Lab Sample ID Activitv Uncertaintv II MDC 

Blank 97-10-054-B1 5 I 26 II 44 I 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 
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Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: 

Lab Sample Series: 97-10-054 Units 

== Sample Reponed Known Percent 
ID Activity_ Value Rccoverv 

97-10-054-Sl 8891 8715 102.0% 

Reponed Uncenainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the lPU determination. 

Prepared by f ~0/161ll7 

1//lt.'ff#I!N 

Water 

pCi!L 

GJ 
I PASS I 
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CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note; Any results qualified as •R" should be looked at for 
relevance for data use. Thus, •R" implies •PM" also, and 
must not be used alone 

l 

p Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review.should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION QUALIFIERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery< 10,% and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. ~ 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 
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RADIOCHEMISTRY 
Lab Control Sam121e {LCS} OK 

See 
comment 

Present? X yes no Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

A blank spike result was reported for < 75% and J+ for > 125% R6 ' 

instead of an LCS for the 
gross a.!p. If the LCS sample tracer/ carrier R6d 

recovery is < 10%, qualify the associated 

The lso-Pu LCS contains Pu-239. sample data as f._for non-detects. 

The LCS for /so -U contains 
U-234, and U-238. The LCS for 
y spec. contains Am-241, Cd-1 09, 
Co-57, Cs-137, and Co-60. 
Matrix S12ike {MS) A 

See 
comment 

1/SDG Obtain from lab. O=A 

Present? yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 

tests, the matrix spike test will . 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 

their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Acoording to the case narrative, , 

for the Sr-90 analysis, due to 
insufficient sampleneither a 
duplicate nor a matrix spike was 
prepared. 



2 

Method blank u 
See 

Present? yes no 
comment 

Obtain from lab. C=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ssx the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
Five times the decision level in the the blank and sample being tested 
blank was used to qualify the should be taken into account. 
y spec. results. 



Isotopic Americium By Alpha Spectroscopy 
Method PAJ714R4 

Sample Results 

P~~ge1 of2 

Reported on: Thursday, October 16, 1997 

Client Nmte: Los Alamos National Laboratory 

Client Project Nmte: 3781 R Labonltory Nmte: P•ragon AMiytic:s, Inc. 

Client Project Number: PAl Work Order Number: 971 0054 

Sample Mmix: WATER oat. Collect8d: OI>Oc:t-97 Fl,..l Aliquot: 1 

Date Prepared: ~-97 Date AMtyud: 13-0d-97 Aliquot Units: L 

Prep SOP: PAl SOP 778R3 AMiybl SOP: PAl SOP 714R4 Report S.sls: AS RECEIVED 

Prep a.tch: 143136 Count Time jmin.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.092 +/- 0.023 0.047 pCIIL. i ltJ R c~ 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Am-243 4.91 

Comments: 

~ 

TPU- Talal Pr:' 1gu.d u--., 1-PAl SOP 743) 

MDC· Minimum DMic:lable Col-.tiOI•I- PAl SOP 708) 

Measured Limits 

3.99 pCIIL. 81% ~110% 

~= 
u -R....a;. ..... " ........ .,...,minimum~ KtM!y. 

'1'2 • CMmic:ef Yield OUIIIide lllfaulllirnlla. 

• - ~~nat wilhin -a fimlla. 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page2of2 

Reported on: Thursday, October 16, 1997 

Client tame: Loa Alamos Natlonall..aboratory 

Client Project N~me: 3781 R ubondory Nmw: P•ragon An.llytlcs, Inc. 

Client Project Number: PAl Work Order Number: P71 0054 

lll11f~:~:~"L:~::::::::::::::::::···::::::J :::-p;::~ =~ 
Prep SOP: PAl SOP n8R3 

o.te Collected: ~-97 FiNII Aliquot: 1 

o.te An.llyud: 13-0ct-97 Aliquot Units: l 

AM1ytica1 SOP: PAl SOP 714R4 Report & .. is: AS RECEIVED 

Count Tme (min.): o400 Prep a.tch: 143136 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.037 +/- 0.015 0.037 pCIIL. A flJ R~ b) 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Am-243 4.91 

Comments: 

~: 

TPU • TCIIIII P"Op1ptecl u-rtainly 1-PAl SOP 743) 

MDC • Minimum~ Col-llliort 1-PAl SOP 708) 

Measured 

3.87 pCIIL. 79% 

Qual~ 

U • Re.u!t ia '-111M ... •rnple .,.c:ific minimum~ 8CIM!y. 

Y2 • Cllernic:al Ylelcl C1U1aic1e Nfllult limb. 

• • ~ Anelysia nat wllllin -...ollimila. 

Limits 

30-110% 

000011 



TRITIUM ANALYSIS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

Client Name: LANL SMO Date Analyzed: 10/10/97 

Lab Sample ID Series: 97-10-054 Count Duration: 150 Min. 

Client Project ID: 3781R Analyzed By CJM 

I Client ID 
II 

PAI ID 
II 

Matrix 
II 

H-3 (pCi/1) II MDA I 
04UI.-97-0480 10-054-01 Water 160 ± 160 260 (U, r.&a..: 
04LA-97-0480 10-054-01 Water 110 ± 160 ~bU JiJ 

Reported Uncertainty is the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

These samples were prepared using PAI SOP700 and analyzed using 
PAI SOP704. 

000004 



Gross Gamma Results Summary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 10/13/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-054 Units: pCi/L 

Client Sample ID Lab Sample ID Collection Date I Activity II Uncertaintv II 
04LA-97-0480 97-10-054-01 10/6/97 2121 2311 

I04LA-97-0481 97-10-054-02 10/6/97 1881 301 

I04LA-97-0481 97-10-054-D1 10/6/97 I 13011 201 

Blank 97-10-054-B1 10/9/97 I 511 2611 

Reported activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

97-10-054-D1 is a duplicate analysis of sample 97-10-054-02. 

MDC I 
311 vJJ P.t-) 

45 .. ~ 

31 

441 

ln,,0~71 ooooo4 



TOTAL URANIUM ANALYSIS RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/06/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-10-054 Sample Matrix Water 

I I 
Lab Total Uranium Reporting [;;] Client Sample ID Sample ID (ug/L ) Limit 

04LA-97-0480 10-054-01 5.45 ± 0.75 0.10 
04LA-97-0481 10-054-02 1.22 ± 0.17 0.10 
Duplicate 10-054-D1 5.22 ± 0.72 0.10 

Reported Uncertainties are the Estimated Total Propagated 
Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 

Remarks: 

Detection Limit and Reporting Limit. 
U - 'Not Detected' - result less than Method 

Detection Limit. 

Sampl~ 97-10-054-D1 is a duplicate of 97-10-054-01. 

D 
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TOTAL URANJ:UM ANALYSJ:S RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/18/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-11-109 Sample Matrix Water 

I I 
Lab Total Uranium Reporting bJ Client Sample ID Sample ID (ug/L ) Limit 

I Blank 
II 

11-109-B1 II BDL II 0.10 

Reported Uncertainties are the Estimated Total Propagated 
Uncertainties (2u) . 
See PAI SOP 743FC for details of TPU determinations. 

FLAGS = J - 'Estimated Value' - result between Method 
Detection Limit and Reporting Limit. 

U - 'Not Detected' - result less than Method 
Detection Limit. 

BDL = Below Detection Limit; see method for DL determination. 

Remarks: 

Blank for Work Orders 97-10-054 and 97-11-109. 

II u 

nnnoo5 
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TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/18/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-11-109 Sample Matrix Water 

I I 
Spike Cone. 

I 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-11-109-S1 II 10.0 ± 1.5 II 9.3 ± 1.3 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~· 

Matrix Spike Control Limits = Known (~) + 
± 0.25 * (~ + Native Concentration). 

Native Concentratj 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank Spike for Work Orders 97-10-054 and 97-11-109. 

d/ 
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TOTAL URANIUM MATRIX SPIKE RESULTS SUMMARY 

By Laser-Induced Kinetic Phosphorimetry 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/20/97 

Client Name: Los Alamos National Lab./ SMO Date Analyzed : 11/20/97 

Client Project ID: 3781R 

Lab Sample ID Series: 97-10-054 Sample Matrix Water 

I II 
Known Cone. 

II 
Rep't Cone. 

I Lab Sample ID (ug/L ) (ug/L ) 

I 97-10-054-M1 II 11.2 ± 2.8 
II 

10.4 ± 1.4 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for KPA Uranium measurements as follows: 
Blank Spike Control Limits = Known (~) ± 0.15 * ~· 

Matrix Spike Control Limits = Known (~) + Native Concentration 
± 0.25 * (~ + Native Concentration). 

PAI uses these control limits for all KPA Uranium measurements 

Acceptance Range for spike samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-10-054-M1 is a matrix spike of 97-10-054-02. 

()0000a91 



Paragon Analytics, Inc. 
TOTAL RECOVERABLE METALS 

CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3815R 

Order Number- 9710175 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 1 water sample. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The sample was received cool and intact on 10/21/97. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
9710175-1 as the quality control sample for this Order Number. 

PARAGON ANALYTICS, : 
00000.1. 



I.3 The sample had not been correctly preserved for the requested analyses. The 
sample was preserved with nitric acid to a pH below 2 upon receipt. 

1.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ll.M03.0. 

1.5 The sample was analyzed and reponed based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ll.M03.0 

I. 6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

I. 7 The sample was prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

I.S General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples, and high standard readbacks associated with 
Method 601 OA analyses were within acceptance criteria. 

1. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met with the following exceptions. 

Analyte 
Aluminum 
Antimony 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Silver 

Sample ID 
9710175-1S 
9710175-IS 
9710175-1S 
9710175-IS 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 

PARAGON ANALYTICS, : .:0 -



Uranium 
Zinc 

9710175-1S 
9710175-1S 

The affected sample results are flagged for antimony, cadmium, mercury and 
uraruum. 

The concentration of aluminum, chromium, copper, iron, manganese, nickel, 
silver and zinc in the native sample was greater than 4 times the concentration 
of matrix spike added during the digestion. When sample concentration is that 
much greater than the spike added, spike recoveries may not be accurate. The 
Laboratory Control Sample indicates that the digestion and analysis were in 
control. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision and accuracy were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met with the following exception. 

Analyte 
Beryllium 

Sample ID 
9710175-1L 

Associated sample results for these elements have been flagged in the report. 

The high concentration(s) of aluminum, calcium, magnesium and iron in the 
sample most likely caused a slightly depressed signal for beryllium. When the 
aluminum, calcium, magnesium and iron are reduced in the five fold serial 
dilution the beryllium results are not depressed and the comparison of the two 
readings is slightly above the 10% acceptance limit. 

1.1 0 This sample was diluted for many elements. Please refer to the run log for specific 
elements and dilutions. 

The data contained in the following report have been reviewed and approved by the 
per~nnelli~d below: 

! k~ ~\-\We ,oiJ~Ic,~ 
Darryl Patrick Date 
Senior Inorganic Chemist 

Reviewer's Initials 
lo/27/97 

Date 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, ~ l:, ...... 
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Monca:; O::tooer 20. 1997 

Los . .\.lamos 
1'\ATIO~AL LABOR.-' TORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the sn:losed sam::lles 
a:cordm; to tne scheoule md1cate:::l: 

SHIP DATE: 10/20/97 

REPORT DUE: 10/23/97 

TURN AROUND REQ'O: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA • 1049 , AP; 

REQUEST NUMBER: 3815R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3815R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 
0 

0 

LANL ER SMO CONTAcf:Joylene Valdez MS HBS5 5056659968 

Sigr.at~re.:. \<:\UJ l\ f.t·U.J ) rJI <:_ / 

ANALYSIS ANAL YTE(S)~ SAMPLE CONT SAMPLE' DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

METTAL + 8 04LA-97 -0483 15 w 10/16/97 -~ c)( 
METTAL + u 04LA-97-0483 15 w 10/16/97 

Fmal Page of REQUEST NUMBER 3815R Page 1 

,. 

nnnnr.~ 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: PARAGON ANALYTICS ______ __ 

'<>, ... ,.,tb Code : NA Case No.: 

SOW No.: ILM03.0 

,&c· 

EPA Sample No. 
04LA-97-0483 

-04LA-97-0483-
-04LA-97-0483= 

Contract: 

SAS No.: 

Lab Sample ID 
W9710175-1 

-W9710175-l~D----
-W9710175-1S--

.)ere ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments: 

SDG No. :3815R 

• 

Yes/No YES 

Yes/No YES 

Yes/No NO 

i certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
)ther than the conditions detailed above. Release of'the data contained 
~n this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
··1anager' s designee, as verified by the following signature. _ 

~& 3 Name' a?~_.p.,__ h-) 
(v ... -1_ ?- 97 Title: l/t \) 

-------~--~~------------

Signature: 

)ate: 

COVER PAGE - IN ILM03.0 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

'·"""b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

~nitial Calibration Source: PLASMACHEM_ 

~ontinuing Calibration Source: PLASMACHEM_ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1•) True Found %R {1) Found %R(1) M 

iC 

Aluminum 25250.0 24761.26 98.1 50500.0 50134.31 99.3 50~65.04 99.7 p 

- 250.0 - - - -
Antimony_ 257.01 102.8 500.0 490.56 98.1 499.61 99.9 p 

- -- - - - -
Arsenic 250.0 244.84 97.9 500.0 476.81 95.4 490.50 98.1 . p 

- -- - - -- - - - -
Barium 250.0 244.78 97.9 500.0 470.98 . 94.2 477.23 95.4 p 

Beryllium - - -- - - - -
250.0 248.50 99.4 500.0 487.98 97.6 495.13 99.0 p 

l09.3 -- - -
Boron 2500.0 2733.15 5000.0 5120.16 102.4 5104.19 102.1 p 

Cadmi~ - 250.0 - - - -
248.64 99.5 500.0 470.06 94.0 484.97 97.0 p 

25250.0 
- -- - - -

Calcium 24532.02 97.2 50500.0 49286.63 97.6 50425.27 99.9 p 

Chromium - 250.0 - - - l00.2 244.89 98.0 500.0 492.74 98.5 500.77 p 

CQbalt-= 
- - -- - - -

250.0 236.74 94.7 500.0 473.28 94.7 482.01 96.4 p 
- - -- - - - -

,,pper __ 250.0 231.88 92.8 500.0 483.21 96.6 486.13 97.2 p 
- ~500.0 - - -

Iron 10250.0 10348.29 101.0 20759.28 101.3 21324.36 104.0 p 

Lead 
- -

250.0 244.78 97.9 500.0 465.42 93.1 476.93 95.4 p 
- - - - -

Magnesium 25250.0 25204.09 99.8 50500.0 50144.15 99.3 51281.15 101.5 p 
- - -

Manganese 250.0 242.68 97.1 500.0 468.62 93.7 475.89 95.2 p 
-- - l00.5 -- - - - l05.0 Mercury_ 2.0 2.01 2.0 2.20 110.0 2.10 A 

Nickel 250.0 239.65 95.9 500.0 ~8.64 95.7 490.91 98.2 p 
v 

Potassium loOOO.O - ~000.0 - - - -
10096.80 101.0 19823.10 99.1 20155.96 100.8 p 

- - -
Selenium 250.0 244.60 97.8 500.0 467.53 93.5 479.48 95.9 p - - - - -- - - - -Silver 250.0 232.84 93.1 500.0 493.82 98.8 499.84 100.0 p 
Sodium -- 10350.29 l01 .. 0 - -10250.0 20500.0 20169.42 98.4 20546.87 100.2 p 
ThalliUm - - -250.0 239.37 95.7 500.0 4 71.48 94.3 488.96 97.8 p 

- - - -
Uranium 5000.0 5460.30 109.2 10000.0 10797.19 108.0 10484.60 104.8 p 
vanadium - - -250.0 246.94 98.8 500.0 482.52 96.5 488.86 97.8 p 

- -- - - -- - - - -Zinc 250.0 239.13 95.7 500.0 473.63 94.7 484.16 96.8 p - - - -- - - - - . 

-

(12 Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II {PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

( b Name: PARAGON ANALYTICS ""'/ ---- Contract: 

Lab Code: NA_ Case No.: SAS No.: SDG No.: 3815R 

:nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R(l) Found %R(l) M 

-
Aluminum • NR 
Antimony- NR 
Arsenic - NR -Barium NR 
Beryllium NR 
Boron 5000.0 5137.67 102.8 p 
Cadmi~ - - -NR 
Calcium NR 
Chromium NR 
Cobalt NR 
~pper= . NR 

on NR 
Lead NR 
Magnesium --·-- NR 
Manganese NR 
Mercu:ry_ 2.0 --2.13 ~06.5 . AV 
Nickel NR 
Potassium NR 
Selenium NR -Silver NR 
Sodium-- NR 
Thallium NR -Uranium NR 
vanadium NR -Zinc NR 

-
-
-
-
-
-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

/'' 

~ab Name: PARAGON ANALYTICS ---- Contract: 

T_,ab Code: NA_ Case No.: SAS No.: SDG No.: 3815R 

AA CRDL Standard Source: PLASMACHEM 

:cP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R • Found %R 

Aluminum 400.0 392.00 98.0 417.94 104.5 
Antimony_ 

- -- - -- -
120.0 122.60 102.2 124.02 103.4 - -- -- -

Arsenic 20.0 19.54 97.7 20.76 103.8 
Barium - -400.0 --391.49 - --391.05 -97.9 97.8 
Beryllium 

- -- - -- -
10.0 10.79 107.9 10.65 106.5 -- -- -- -

Boron 
Cadmi~ 10.0 10.21 102.1 9.89 98.9 -
Calcium- 10000.0 9419.14 94.2 9481.36 94.8 - - - -
.h.romium 20.0 20.08 100.4 20.35 101.8 
.balt - --100.0 -- -- -94.29 94.3 98.97 99.0 

.. -- - -- - -- -Copper __ 50.0 45.41 90.8 47.87 95.7 -- - -- -
Iron 200.0 219.58 109.8 255.60 127.8 - -- -- -
Lead 6.0 6.58 109.7 4.93 82.2 -
Magnesium 10000.0 9828.39 98.3 9824.79 98.2 - - - -Manganese 30.0 29.16 97.2 29.67 98.9 -- -- - -- -Mercury_ 0.2 0.19 95.0 -- -Nickel 80.0 76.83 96.0 81.06 101.3 -- - -- -
Potassium 10000.0 9835.47 98.4 9906.28 99.1 - - -
Selenium 10.0 10.21 102.1 11.43 114.3 - -- -- -- -
Silver 20.0 20.60 103.0 22.22 111.1 
Sodium-- -- -- -10000.0 9741.99 97.4 9856.25 98.6 
ThallitiiT!" - - -

20.0 18.93 94.6 24.31 121.6 - -- - -Uranium 400.0 365.76 91.4 368.91 92.2 
vanadium - -- - -- -100.0 96.71 96.7 97.19 97.2 - - -- - --Zinc 40.0 39.03 97.6 40.44 101.1 -- -- - -- -

FORM II (PART 2) - IN ILM03.0 

oono1s 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

tb Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

;A CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standa:!:'d for ICP 
Initial Final 

Analyte True Found %R True Found 0 ... 
1i~ Found %R 

• 
Aluminum 
Antimony_ 
Arsenic . 

--Barium 
Beryllium 
Boron 200.0 228.56 11~.3 210.47 105.2 
Cadmium- -- --- --- -
Calcium-
Chromium -"' 'balt --opper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -Silver 
Sodium---
Thalli'UiTI -Uranium 
Vanadium -Zinc 

FORM II (PART 2) - IN ILM03.0 

0000.17 



U.S. EPA - CLP 

\c,.,.ib Name: PARAGON_ANALYTICS ___ _ 

T_.ab Code : NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

?reparation Blank Matrix (soil/water) : WATER 

Jreparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum_ 22.0 B 9.2 B 75.6 B -- - - -- - -
Antimony_ 3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.8 u 2.8 u 2.8 u - - - - -
Barium 0.9 B 0.1 u 0.1 u 
Beryllium - - - -

1.4 B 0.4 B 0.6 B - - - -
Boron 43.2 B 11.6 B 9.6 u 9.6 u 
Cadmi~ -- - -- - - -

1.0 B 0.2 u 0.2 u 
Calcium- - - - -

118.6 B 122.2 B 168.3 B 
Chromium -- - -- - -- - -

1.3 B 1.2 B 1.4 B 
- - - - -

pbalt 1.2 B 0.4 u 0.4 u -- - - - -
"pper __ 0.4 u 0.4 u 0.4 u - - - -
ron 52.5 B 56.6 B 76.0 B -- - -- - -- - -

Lead 1.3 u 1.3 u 1.3 u 
Magnesium - -40.5-: - -

-43.2 B B 14.9 B -- - -- - -- - -
Manganese 0.8 B 0.1 u 0.1 u 

o.o"E[_ o. or o.oi Mercury_ u u u O.O!f u 
Nickel 1.3 B 0.4 u 0.4 B - - - -
Potassium 30.4 B 24.0 u 65.8 B -- - -- - -- - -
Selenium 2.6 u 2.6 u 2.6 u . 

- - - - -
Silver 1.0 B 0.7 u 0.7 u -- - - - -
Sodium -10.1 B -5.4 B 3.6 u -- - -- - - -
Thallium 4.4 B 2.9 B 4.1 B - - - - -Uranium 64.0 u 64.0 u 64.0 u 
Vanadium -- - -- - -- - -1.1 B 0.5 u 0.5 u - - - - -Zinc 0.9 B 0.4 u 0.4 u . - - - -

- -· - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM III - IN 

SDG No.: 3815R 

Prepa-
ration 
Blank c M 

--28.920 B p -- -3.400 u p -2.800 u p --0.240 B p -- -0.140 B p 
-

9.600 u p -0.200 u p -131.440 B p -- -0.810 B p -0.400 u p -0.400 u p 
-

59.070 B p -- --1.380 B p -- --29.990 B p -- --0.300 B p -- -0.040 u AV -0.400 u p 
24.000 u -- p . 

2.600 u p 
0.700 u p 

-22.760 B p -- -4.810 B p -64.000 u p -- 0.500 u p --0.550 B p -- -
- --
- --
- --
- --
- --
- --
- --
- --

ILM03.0 

nono1s 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

~ Lab Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA_ Case No.: SAS No: SDG No.: 3815R 

ICP ID Number: TJA 61E 4 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 
• 

Aluminum 500000 500000 505758 499554.3 99.9 496928 496176.4 99.2 
Antimony- - - - - - - -
Arsenic - . 
Barium - 500 92.5 462.4 461.3 92.3 
Beryllium 

-- - - -- -
500 470.4 94.1 470.3 94.1 - -- - -- -

Boron 
Cadmiu:m- 1000 880.7 88.1 883.4 88.3 - -- -
Calcium- 500000 500000 501990 496940.4 99.4 504063 498359.1 99.7 
Chromium 

- - - - - - -500 471.8 94.4 472.7 94.5 - - -- - -- -
Cobalt 500 426.6 85.3 445.0 89.0 -- -- -- - -- -Copper __ 500 464.4 92.9 487.5 97.5 

201966.6 -
Iron 200000 200000 203746 101.0 205600 203338.7 101.7 - - - - -
Lead 1000 900.5 90.0 903.5 90.4 - -
Magnesium 500000 500000 507840 504390.5 100.9 506541 502925.5 100.6 - - - - -
Manganese 500 455.4 91.1 452.8 90.6 -- -- - -- -Mercury_ 
Nickel 1000 847.9 84.8 896.3 89.6 -- -- - -- -Potassium 
Selenium -Silver 1000 962.3 96.2 1014.6 101.5 
Sodium-- -- -- - --
Thalliti'm -Uranium 
vanadium 500 467.4 93.5 467.3 93.5 - -- - -- -Zinc 1000 847.6 84.8 876.2 87.6 -- -- - -- -

FORM IV - IN ILM03.0 

000019 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: PARAGON ANALYTICS _____________ ____ Contract: ______________ ____ 04LA-97-0483 

.ab Code : NA Case No . : 
.latrix: WATER_~--------...,. 
% Solids~or Sample: 0.0 

SAS No.: SDG No.: 3815R_ 
Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -
Aluminum 1171256.1000 1072077.3000 2000.00 4958.9 p 

Antimony- ---- - - - - - - - -
75-125 17.0000 u 17.0000 u 500.00 0.0 N p 

Arsenic - - 1972.5000 - 20oo·. 00 --93.7 -
75-125 98.8500 p 

- - - - - -- -- - -
Barium 75-125 8213.7500 5791.9000 2000.00 121.1 p 

Beryllium - 109.2500 - - - - -- - - -
75-125 56.4000 50.00 105.7 p 

- - - B - - -
Boron 75-125 1283.6000 361.0000 1000.00 92.3 p 

Cadmi~ - - - -- -- - -
75-125 2.0000 u 2.0000 u 50.00 0.0 N p 

Calcium- - - -- -
- - NR 

Chrorr,i urn 
-1343.4500 1058.7000 200.00 142.4 p 

- - - -- - - - -
Cobalt 75-125 1592.2500 1070.9500 500.00 104.3 p 

-- - 10829.3000 - - -- - - - -
Copper_ 9975.8500 250.00 341.4 p 

---r7"82610.6000 - - - - - -
Lron 1670799.5000 1000.00 11181.1 p 

- 769.4000..- - - - -- - -
.;ad 75-125 250.2000 500.00 103.8 p 

Magnesium - - - - - - -
- - NR -

Manganese 32174.5500 30082.7000 500.00 418.4 p ----- - - -- - - -
Mercury_ 75-125 0.6040 0.2900 1.00 31.4 N AV 
Nickel - 5866.7500 - - - --166.2 5035.6500 500.00 . p 

- - ----- - - - -
Potassium NR - - -Selenium 75-125 1924.4000 214.1000 2000.00 85.5 p 

Silver - - - - - -- - -3836.4000 2988.1500 50.00 1696.5 p 
Sodium-- - - ----- - - - -NR - - -
Thallium 75-125 1850.5000 26.0000 u 2000.00 92.5 p 

- - - - -- -- - -
Uranium 75-125 16855.2000 4094.6000 10000.00 127.6 N p 

Vanadium - -- - - -- - -- - -
75-125 1506.1500 1121.6500 500.00 76.9 p - - - - -- - -Zinc 2856.6000 2322.8500 500.00 106.8 p - - -- - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - --

'"'-:>mments: 
DIGESTED_SAMPLE_WAS_BIPHASIC,_~NE_PHASE_GREEN_AND_ONE_BROWN. -----

r~-.----------------------------------------------------------
,,.------------------------ONn-7~~~~~--~--------------------=--FORM V (Part 1) - IN ILM03.0 

oono2o 



U.S. EPA - CLP 

,.,.,ab Name: PARAGON_ANALYTICS ___ _ 

Lab Code: NA Case No.: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

04LA-97-0483 

SDG No.: 3815R 

Aatrix (soil/water) : WATER Level (low/med) : LOW 

; Solids for Sample: 0. 0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample ( s) c Duplicate (D) c RPD Q M 

- -Aluminum 1072077.3000 1124327.2000 4.8 p 
Antimony- - - - - -- - - -

~7.0000 u 17.0000 u p 
Arsenic - 50.0 98.8500 97.1000 - -1.8 p - -- - - - -- - - -Barium 5791.9000 6058.6000 4.5 p - - -- - - -Beryllium 25.0 56.4000 58.1000 3.0 p -- - - - -- - - -Boron 361.0000 B 346.5000 B 4.1 p 
Cadmi~ 2.0000 -- - - p-: u 2.0000 u 
Calcium- 955178.8000 994830.0000 -4.1 p 
Chromium - - -- - -- - - -1058.7000 1117.9000 5.4 p 
Cobalt - - - -- - - -250.0 1070.9500 1110.2000 3.6 p -- -- - - - -- - - -Copper __ 9975.8500 10282.4500 3.0 p - - -- - - -Iron 1670799.5000 1734871.6000 3.8 p 
Lead - - - - -- - -250.2000 256.3000 2.4 p 
Magnesium 971284.4500 - - -- - - --- 1020866.8500 5.0 p - - - -- - - -Manganese 30082.7000 31144.0500 3.5 p -- - -- - -- - - -Mercury_ 0.2 0.2900 0.3120 7.3 AV 
Nickel - - - -- - -5035.6500 5266.1000 4.5 p 
Potassium 25000.0 91262.3000 - - -- - -94463.3000 3.4 p 
Selenium - - -- - -- - -- - - -50.0 214.1000 239.8000 11.3 p 
Silver - -- - - - - - - -2988.1500 3122.4500 4.4 p 
Sodium -- - - -- - - -381898.2000 394327.2000 3.2 p 
Thalliwn -- - -- - -- - - -

- 26.0000 u 26.0000 u p 
Uranium 2000.0 4094.6000 4266.5000 - -4.1 p 
Vanadium - - - - -- - - -250.0 1121.6500 1117.1000 0.4 p 
Zinc - -- - 232.2. 8500 - - -- - - -2394.0000 3.0 p - - -- - - -

- - - -
- - - -
- - - - . - - - -
- - - -- - - -- - - -
- - --

FORM VI - IN ILM03.0 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

~b Name: PARAGON_ANALYTICS ______ __ Contract: 

.uab Code: NA Case No.: SAS No.: SDG No.: 3815R 

>olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

I Aqueous (ug/L) . Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum -
Antimony_ -
Arsenic -
Barium - • 

-
Beryllium -
Boron -
Cadmi~ -
Calcium-
Chromium 

-
--Cobalt -- -Copper __ -

Iron -
Lead -

gnesium 
lranganese 

-
-

Mercury_ 1.0 1. 02 102.0 -- -- - -
Nickel -
Potassium -
Selenium - -Silver -- -Sodium 
Thallium -

- -Uranium 
Vanadium -

- -Zinc -
-
-
-
-

- -
-
-
-

FORM VII - IN 
ILM03.0 

(I fJ ()(j 2 2 



U.S. EPA - CLP 

7 
· LABORATORY CONTROL SAMPLE 

~- .... b Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

3olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

I 

I 
Aqueous (ug/L) Solid (mg/kg) I Analyte True Found %R True Found c Limits %R 

I 

Aluminum 2000.0 1931.34 96.6 
:Antimony= 

- - - -
500.0 507.38 101.5 - -

1Ars7nic_ 2000.0 2005.86 100.3 
-2000.0 - - -

Bar1.um 1878.45 93.9 
Beryllium - 50.0 - l00.4 - -

50.18 - -
1000.0 936.16 Boron 93.6 

!Cadmium_ - 50.0 - - - -47.68 95.4 
40000.0 40506.96 l01.3·- -

Calcium -
Chromium 200.0 191.99 96.0 

!Cobalt-= 
- - - -

500.0 469.72 93.9 
-250.0 - - - -

Copper __ 234.48 93.8 - - - - -
Iron 1000.0 993.20 99.3 - - - - -
~ead 500.0 478.97 95.8 
I"-,· gnesium 40000.0 - l02.8 - -

41129.12 
500.0 474.80 - -

Manganese 95.0 - - - - -Mercury_ -
!Nickel 500.0 478.88 95.8 
Potassium 40000.0 38935.55 - - -97.3 - - -
Selenium 2000.0 2086.70 104.3 

!Silver-= 
- - - -50.0 41.90 83.8 
40000.0 39952.69 - - -

Sodium 99.9 - - -
Thallium 2000.0 1956.27 97.8 
Uranium - Ioooo.o 11941.57 l19.4 - -

!vanadium_ 500.0 _479.95 96.0 - -
-500.0 - - -Zinc 461.25 92.2 - - - - -

-
I -

-
-

I -
-
-
-

FORM VII - IN 
ILM03.0 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

04LA-97-0483 
Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

~atrix (soil/water) : WATER Level (low/med) : LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result (S) c ence Q M 

- -Aluminum 214415.46 208882.95 2.6 p -- - - -- - - -- - - -Antimony_ 3.40 u 17.00 u p - - - -Arsenic 19.77 17.90 B 9.'5 p - - - - -- - - -Barium 1158.38 1195.40 3.2 p - - - - - - -Beryllium 11.28 12.60 B 11.7 E p - - - - - -Boron 36.10 B 48.00 u 100.0 p 
Cadmi~ - - - - - -0.20 u 1.00 u p 
Calcium- - - - -191035.76 191847.20 0.4 p 
Chromium -- - - -- - - -- - - -211.74 219.00 3.4 p - - - - - -- - - p-Cobalt 214.19 227.25 B 6.1 -- - - - -- - - -Copper __ 1995.17 1964.65 1.5 p - - - - -- - - p-Iron 167079.95 160669.05 3.8 
Lead -- - - -- - - -- - - -25.02 23.35 6.7 p 
Magnesium - - - - -- - - -194256.89 195396.00 0.6 p -- - - -- - - -- - - -Manganese 6016.54 6304.20 4.8 p - - - - -- - - -Mercury_ - - NR -Nickel 1007.13 1092.20 8.4 p 
Potassium 18252.46 - - - - -- - - -17728.70 B 2.9 p 
Selenium -- - - -- - - - -21.41 27.40 28.0 p 
Silver - - - - - - - - -597.63 588.30 1.6 p 
Sodium-- - - - - -- - - -76379.64 78177.65 2.4 p 
Thallium -- - - -- - - -- - - -2.60 u 13.00 u p 
Uranium - - - - -409.46 320.00 u 100.0 p 
Vanadium - - - - - - -224.33 234.75 B 4.6 p 
Zinc - - - - -- - - -464.57 498.90 7.4 p - - - - -- - - -

- - - -
- - - -
- - - -
- - - -- - - -
- - - -
- - - -

FORM IX - IN ILM03.0 

000024 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

~b Name: PARAGON ANALYTICS ______ __ 
\.. .. ,d.b Code : NA____ - Case No. : 
~CP ID Number: TJA61 4 ---

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3815R 

Flame AA ID Number 
'urnace AA ID Number : 

Wave-
length Back- CRDL IDL 

Analyte {nm) ground (ug/L) {ug/L) M 

Aluminum 200 NR 
Antimony- --- - -

60 NR - -
Arsenic 10 NR 
Barium - - NR-200 
Beryllium -- - -5 NR - -
Boron 249.70 100 9.6 p 

Cadmium- - - - - NR" 5 
Calcium- - NR-5000 
Chromium -- - NR-10 
Cobalt - - NR-50 --- - NR-Copper ___ 25 
Iron 

- -100 NR 
Lead 

--- - NR-3 
Magnesium 

- NR-5000 --- - -

• 

Manganese 15 NR - -
Mercury_ 0.2 NR 
Nickel -- - NR-40 - -
Potassium 5000 NR -- - -Selenium 5 NR 
Silver - - NR-10 
Sodium-- - NR-5000 
Thallium -- - -10 NR 
Uranium - -200 NR-
Vanadium -- - NR-50 - -
Zinc 20 NR - -

---
---
--
---
--
---
---

omments: 

FORM X - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

/"""'b Name: PARAGON ANALYTICS 
\-b Code: NA - Case No-.-=---
lCP ID Number:
Flame AA ID Number 
~urnace AA ID Number 

LEEMAN 4 

Wave-
length Back-

Analyte (nm) ground 

Aluminum 
Antimony_ 
Arsenic -Barium 
Beryllium 
Boron 
Cadmium--
Calcium-
Chromium -Cobalt --Copper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 253.70 - -Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallillril -Uranium 
Vanadium -Zinc 

----

omments: 

Contract: 
SAS No.: 
Date: 10/15/97 

CRDL IDL 
(ug/L) (ug/L) 

200 -- -60 -10 -200 - -5 -100 - -5 -5000 -- -10 -50 -25 -100 -- -3 -5000 - -15 -0.2 O.[Y ~ -- - bPtO!;J~Y 40 -5000 -- -5 -10 -5000 -- -10 -200 -- -50 -20 -

FORM X - IN 

SDG No.: 3815R 

M 

--NR 
NR--NR 
NR-

-NR • 
NR-
NR-
NR-
NR-
NR-
NR-
NR-
NR-
NR-
NR 
AV-
NR-
NR-
NR-

-NR -NR -
NR -NR 
NR--NR -
--
--
--
--
--
--
--

ILM03.0 

Q()f\026 



U.S. EPA - CLP 

10 
Instrument Detection Limits {Quarterly) 

t".'.b Name: PARAGON ANALYTICS ___ _ 
~b Code: NA - Case No.: 
~CP ID Numbe~ TJA 61E_4 __ 

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3815R 

Flame AA ID Number 
~urnace AA ID Number : 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

Aluminum 308.22 200 6.2 p 

Antimony_ - - - - -
206.84 60 3.4 p 

- - - -
Arsenic 189.04 10 2.8 p 

Barium - - - - -
493.41 200 0.1 p 

Beryllium - - - - -
313.04 5 0.1 p 

- - - NR Boron 100 
Cadmi;::;:m- -- - -

226.50 5 0.2 p 

Calcium- - - - -
317.93 5000 1.5 p 

Chromium 
- - -- - -267.72 10 0.3 p 

Cobalt - - - - -
228.62 50 0.4 p 

- - - -Copper __ 324.75 25 0.4 p 
- - -

Iron 271.44 100 7.0 p 

Lead - - -- - -
220.35 3 1.3 p 

- - - -
Magnesium 279.08 5000 3.7 p 

- -- - -

• 

Manganese 257.61 15 0.1 p 
- - -

Mercury_ 0.2 NR -- - 6.4 -
Nickel 231.60 40 p 

Potassium - - - p-766.49 5000 24.0 - - -- - -- -
Selenium 196.03 5 2.6 p 

- - - - -
Silver 328.07 10 0.7 p 

Sodium -- - - - -588.99 5000 3.6 p 

Thallium - - -- - -190.86 10 2.6 p 
- - - - -

Uranium 292.35 200 64.0 p 

vanadium - - -- - -- -292.40 50 0.5 p 
- - - - -Zinc 206.20 20 0.4 p 

- - - -
--
--
--
--
--
--I_ 

:omments: 

FORM X - IN ILM03.0 

nono27 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

<!'' 

l,,a.b Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDGNo.: 3815R 

reP ID Number: TJA61 4 __ _ Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - :-o.oooo7oo - -
Antimony_ 217.60 0.0001730 0.0000000 0.0000000 0.0000000 

- - - - - - -
Arsenic 193.70 0.0032220 0.0000000 0.0002370 0.0000000 0.0000000 - - - - - - - - -
Barium 493.40 0.0000000 0.0000000 0.0000000 0.00~0000 0.0000000 
Beryllium - - - - - - - -

313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - :-o.00010SO - -

iBoron 249.70 0.0000000 0.0000000 0.0000000 0.0000000 

I Cadmium_ 
- - - - - - -

226.50 0.0000300 0.0000000 0.0002950 0.0000000 0.0000000 
-315.90- - - - - - -

Calcium 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

1
chromium_ - - - - - :-o.oooo410 - -

267.70 0.0000000 0.0000000 0.0000000 0.0000000 
-228.60- - - - - -

!Cobalt __ 0.0000000 0.0000000 0.0000000 0.0000000 0.0001880 - - - - - :-o.oooo450 - -
Copper __ 324.80 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

),tead . 
- - - - - 0.0001130 - -

220.40 0.0007590 0.0000000 0.0000000 0.0000000 - - - - - -=-o.ooo7120 - -
h=r.gnes1um 383.20 0.0000000 0.0012260 0.0000000 0.0000000 

-257.60 - - - - - -
anganese 0.0000000 0.0000000 0.0000170 0.0000000 0.0000000 - - - - - - - -

Mercury_ 
!Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Potassium - - - - - - - -

766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium - - - - - - - -196.00 0.0000000 0.0000000 0.0003760 0.0000000 0.0000000 
Silver - - - - - - - - -328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
jsodium= 

- - - - - - - -589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -Thallium 377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
jV~nadium_ 292.40 0.0000000 -0.0000300 0.0000500 0.0000000 0.0000000 - - - - - - -ZJ..nc 206.20 0.0000000 0.0000000 0.0000390 0.0000370 0.0000000 - - - - - - - -

I 

I 
Comments: 

FORM XI (Part 1) - IN ILM03.0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

~~ab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 3815R 

ICP ID Number: TJA61 4 ____ _ Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) BE CD co CR MO - - - - -

Aluminum 308.20 0.0000000 0.0000000 -0.0047560 0.0000000 0.0084920 
-217.60- - - - -

Antimony_ 0.0019940 0.0000000 0.0000000 0.0000000 -0.0004360 
- - - - - - -

Arsenic 193.70 0.0000000 0.0000000 0.0006940 0.0009930 0.0008130 - - - - - - - - o.oot>oooo -
Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 

.Beryllium - - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
:Boron_ 249.70 0.0000000 0.0000000 0.0031110 0.0001900 0.0005560 

- - - - - - - -
!Cadmium_ 226.50 0.0000000 0.0000000 0.0001370 0.0000000 0.0001390 

- - - - - - - -
Calcium 315.90 0.0000000 0.0000000 0.00)2140 0.0000000 0.0000000 

.t Chromium - - - - - - - -
267.70 0.0000000 0.0002200 0.0000000 0.0000000 -0.0037690 

jcobalt_:= 
- - - - - - -

228.60 0.0000000 0.0000000 0.0000000 0.0002450 -0.0019700 
- - - - - -=-o.ooo3o8o -

Copper_ 324.80 0.0000000 0.0000000 0.0000000 0.0006200 
- - - - - - -

Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
t"'I,ead 220.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
~.agnesium 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Manganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 -0.0001510 - - - - - - -
Mercury_ 

!Nickel 231.60 0.0000000 0.0000000 0.0004950 0.0000000 -0.0018550 
Potassium -766.50- - - - - -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium - - - - - - -

196.00 0.0000000 0.0000000 0.0009940 0.0000000 0.0000000 

!Silver-= 
- - - - - - - -328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
-589.60- - - - - - -

Sodium 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Thallium 377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
jv~nadium_ 292.40 0.0000000 0.0000000 0.0000000 0.0000000 -0.0108000 

-206.20- - - - - -
Z~nc 0.0000000 0.0000000 0.0000000 0.0022430 0.0005240 - - - - - - - -

I 

I 
Comments: 

FORM XI (Part 2) - IN ILM03.0 

000029 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

'"-'~.ab Name: PARAGON ANALYTICS ---- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

~CP ID Number: TJA61 4 --- Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) NI PB SN TI TL - - - - -

i' 

Aluminum 308.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
-217.60- - - - - - -

Antimony_ 0.0011230 0.0009460 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Arsenic 193.70 0.0009940 0.0000000 0.0000000 0.0000000 0.0000000 - -493.40 - - - - - - o.ooboooo -
Barium 0.0000000 0.0000000 0.0000000 0.0000000 
Beryl:ium -313.00- - - - - - -

0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Boron 249.70 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmi~ - - -:0.0005820 - - - - -

226.50 0.0000000 0.0000000 0.0001910 0.0000000 
Calcium- - - - - - -

315.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - - - - - - - -

267.70 0.0000000 0.0000000 0.0000000 0.0001660 0.0000000 - - - - - - -=-o.oo14620 - -
Cobalt 228.60 0.0000000 0.0000000 0.0017260 0.0000000 - - - - - - -
Copper __ 324.80 0.0000000 0.0000000 0.0000000 0.0004930 0.0000000 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

,'!,,ead 220.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
,~.agnes i urn 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Manganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Mercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0014850 - - - - - - - -
Potassium 766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Silver 328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Sodium 589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium 

- - - - - - - -
377.60 0.0162630 0.0000000 0.0000000 -0.1373560 0.0000000 - - - - - - - -

Uranium 
Vanadium 292.40 0.0000000 0.0000000 0.0000000 0.0005070 0.0000000 - - - - - - - -Zinc 206.20 -0.0007590 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -

Comments: 

FORM XI (Part 2) - IN ILM03.0 

00~1030 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

,,,"..ab Name: PARAGON ANALYTICS ---- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

~CP ID Number: TJA61 4 --- Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) v - -- -- -- --

Aluminum 308.20 -0.0198620 
Antimony= 

- -217.60 0.0011570 - - -Arsenic 193.70 0.0102320 
Barium - - - -493.40 0.0000000 - - -Beryllium 313.00 0.0018680 - - -
Boron 249.70 0.0000000 
Cadmi~ - - -226.50 0.0000000 
Calcium- - -315.90 0.0000000 
Chromium - -267.70 0.0014660 - - - -
Cobalt 228.60 0.0000000 - - -Copper __ 324.80 0.0000000 - -
Iron 259.90 0.0000000 - - -
..• ead 220.40 0.0000000 - - -.ignesium 383.20 0.0000000 - - -:o.ooo1330 Manganese 257.60 - -Mercury_ 
Nickel 231.60 -0.0003500 - -Potassium 766.50 0.0000000 - - -
Selenium 196.00 0.0000000 - - -Silver 328.10 -0.0053240 
Sodium-- - -589.60 0.0000000 
Thallium - -377.60 0.0000000 - - - -Uranium 
vanadium 292.40 0.0000000 - - - -Zinc 206.20 0.0000000 - - -

Comments: 

FORM XI (Part 2) - IN ILM03.0 

000.031 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

~4ab Name: PARAGON ANALYTICS __________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

:cP ID Number: TJA 61E 4 ___ Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
-206.84- - - - - - -

Antimony_ 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Barium - - ---- - - - - - o.oot>oooo -

493.41 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium - - - - - - - -

313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- ---- - - - - - -

Boron 
Cadmium- 226.50 0.0000000 0.0000000 0.0001030 0.0000000 0.0000000 
Calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - - - - - - -

267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 -0.0003500 - - - - - - -
Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Iron 271.44 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
-, ead 220.35 0.0003970 0.0000000 0.0000630 0.0000000 0.0000000 - - - - - - - -
. 1gnesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
anganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Mercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.03 0.0000040 0.0000000 -0.0001270 0.0000000 0.0000000 - - - - - - - -
Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium - - - - - - - - -

588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium - - - - - - - -

190.86 0.0000000 0.0000000 -0.0001380 0.0000000 0.0000000 - - - - - - - -
Uranium 292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Vanadium - - - - - - - -292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - ---- - - - - - -Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments: 

FORM XI (Part 1) - IN ILM03.0 

oono32 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

,.,_,,.ab Name: PARAGON_ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

CCP ID Number: TJA 61E 4 Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) co CR MN NI v - - - - -

Aluminum 308.22 -0.0058000 0.0000000 0.0000000 -0.0013000 0.0270000 - - - - - -
Antimony _ _ 206.84_ 0.0000000 0.0010000 0.0000000 0.0000000 0.0000000 - -=-o.oo29800 - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - o.ootoooo -
Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium =313.04= 

- - - - - :-0.0031300 0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
Boron 
Cadmii:lrtl"" 226.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Calcium- - - - - - - - -

317.93 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 

- - - - - - -
267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -

Cobalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Iron 271.44 0.0723000 0.0000000 0.0000000 0.0000000 0.0150000 - - :-o.oo18800 - - - - -
~ead 220.35 0.0000000 0.0001820 0.0002430 0.0000000 - - - - - - -

tgnesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -anganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Mercury_ 
Nickel 231.60 -0.0013000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Selenium 196.03 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 O.OOOQOOO -- - - - - - - - -Sodium 588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium - - - - - -=-o.ooo1340 - -190.86 0.0010370 0.0000000 0.0000000 0.0000000 - - - - - - - -Uranium 292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - 0.0000000 - - - - -Vanadium 292.40 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments: 

FORM XI (Part 2) - IN ILM03.0 

(100033 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

;!"'' . 

,,_.ab Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

ICP ID Number: TJA61 4 ____ _ Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 8.00 1000000.0 p 

Antimony- -- -
8.00 10000.0 p 

Arsenic - -- -
8.00 100000.0 p 

Barium - - -
8.00 50000.0 p 

-
• 

Beryllium 8.00 25000.0 p -
Boron 8.00 100000.0 p 

Cadmium- -- - --
8.00 50000.0 p - --

Calcium 8.00 1000000.0 p 

Chromium -- -
8.00 100000.0 p 

- -- -
Cobalt 8.00 100000.0 p 

-- - --Copper __ 8.00 100000.0 p -
Iron 8.00 1000000.0 p -- -
Lead 8.00 100000.0 p -
Magnesium 8.00 1000000.0 p -
Manganese 8.00 50000.0 p 

-
Mercury_ NR -
Nickel 8.00 100000.0 p -- -
Potassium 8.00 1000000.0 p -- -Selenium 8.00 100000.0 p - -- -Silver 8.00 10000.0 p 
Sodium-- -- -8.00 1000000.0 p -Thallium 8.00 100000.0 p 

- -- -
Uranium NR 
Vanadium 8.00 -100000.0 p - -- -Zinc 8.00 100000.0 p -- - --

--
--
--
--
--
--
--

Comments: 

FORM XII - IN ILM03.0 



U.S. EPA - CLP 

13 
PREPARATION LOG 

\<.'", ,ab Name: PARAGON ANALYTICS ___ _ Contract: 

:..ab Code: NA Case No.: __ _ SAS No.: 

!ethod: P 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA-97 10/22/97 100 - - 10/22/97 - - -04LA-97 100 - - 10/22/97 - -- -04LA-97 100 
LCSW - -10/22/97- -- -100 
PBW =10/22/97= 

-- -100 -- -

FORM XIII - IN 

SDG No.: 381SR 

• 

ILM03.0 

nnno"s ··" .. . ,J 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

'--Jab Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3815R 

:cP ID Number: TJA 61E 4 Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 15.00 500000.0 p - --
Antimony _ _ 15.00 10000.0 p - --
Arsenic 15.00 10000.0 p 

Barium - -- - --
_15.00 10000.0 p 

Beryllium 
- --

_15.00 10000.0 p -
Boron NR -

• 

Cadmi~ 15.00 10000.0 p 

Calcium- -- 500000.0-15.00 p 

chromium 15.00 10000.0 p 

Cobalt 15.00 10000.0 p -- -p-Copper __ 15.00 10000.0 
Iron 15.00 200000.0 p --Lead 15.00 10000.0 p 

Magnesium _15.00 500000.0 p 

Manganese --15.00 10000.0 p 

Mercury_ NR -Nickel 15.00 10000.0 p -- -Potassium 15.00 100000.0 p --Selenium 15.00 10000.0 p 
- --Silver 15.00 2000.0 p 

Sodium-- --15.00 100000.0 p 

Thallium 15.00 10000.0 p 
- --Uranium 15.00 250000.0 p 

vanadium - 15.00 10000.0 p 
- --Zinc 15.00 10000.0 p -- - --

--
--
--
--
--
--
--

romments: 

_,,~. ----------------------------------------------------------------------
l_,--------------~F:;;O~RM:;:-;--:;:;X;-;I~I:---_--;I:-:-N----------I-L_M_03. 0 

000035 



13 
PREPARATION LOG 

ab Name: PARAGON ANALYTICS ______ __ Contract: 

~ab Code: NA Case No. : ___ __ SAS No.: 

ethod: AV 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA-97 10/23/97 20 -- - 10/23/97 - --- -04LA-97 20 - - 10/23/97 - -- -04LA-97 __ 20 
- - - -LCSW 10/23/97 20 

PBW - =10/23/97= 
--- -20 -- -

FORM XIII - IN 

SDG No.: 3815R 

• 

ILM03.0 

(lf)f)Q37 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

''"'_,ab Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

~nstrument ID Number: TJA61 4 __ __ Method: P 

SDG No.: 3815R 

)tart Date: 10/23/97 End Date: 10/23/97 

I Analytes 
E?A 

I 
Sarr.ple D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 

No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - -STD-BLAN 1. 00 1107 X 

IA1 
-- - - - - - - - - - - - - - --. - - - - - - - -1. 00 1110 -- - - - - - - - - - - - - - - - - - - - - - -

B1 1. 00 1113 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1116 - -- - - - - - - - - - - - - - - - - - - - - - - -lzzzzzz_ 1. 00 1119 -- - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 1122 X -- - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1125 X -- - - - - - - - - - - - - - - - - - - - - - -CRI 1. 00 1128 X 
lrcsA __ -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1131 X -- - - - - - - - - - - - - - - - - - - - - - -ICSJ..B 1. 00 1134 X -- -- - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1138 X 

r""'"'~ -- - - - - - - - - - - - - - - - - - - - - - -:B 1. 00 1141 X 
"'"?BW -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1144 X -- - - - - - - - - - - - - - - - - - - - - - -LCSW 1. 00 1147 X 
i 04LA-97- 10.00 1150 - - - - - - - - - - - - - - - - - - - - - -X -- - - - - - - - - - - - - - - - - - - - - - -04LJ:..- 97- 10.00 1153 X -- - - - - - - - - - - - - - - - - - - - - - -04LA-97- 10.00 1156 X -- - - - - - - - - - - - - - - - - - - - - - -04LJ..- 97- 50.00 1159 X 
lzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - -1.00 1202 -- - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1205 - - - - -- -- - - - - - - - -zzzzzz 1. 00 1208 - - - - - - - - - - - - - - -
1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -5.00 1211 -- - - - -CCV 1. 00 1214 - - - - - - - - - - - - - - - - - -X -- - - - - - - - - - - - - - - - - -CCB 1. 00 1217 X - - - - --- - - - - - - - - - - - - - - -
1
zzzzzz_ 1.00 1220 - - - - - - --- - - - - -zzzzzz 1. 00 1223 - - - - - - - - - - - - - - - - - --- - - - - - - -zzzzzz 1. 00 1227 - - - - - - - - - - - - - - - -- -- - - - - -CRI 1. 00 1230 - - - - - - - - - - - - - - - - -X 

I ICSh 
-- - - - - - - - - - - - - - - -1.00 1233 X - - - - - - ---ICSAB 1. 00 1236 - - - - - - - - - - - - - - - - - - - - - --- -- - X 

CCV 1.00 1239 - - - - - - - - - - - - - - - - - - - - -X 
jCCB 

-- - - - - - - - - - - - - - -1. 00 1242 X - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

000038 

v~ 
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~ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

Instrument ID Number: TJA61 4 Method: P ---

SDG No. :3815R 

Start Date: 10/23/97 End Date: 10/23/97 

Analytes 
EPA 

Sample D/F Time !!,. R z 

I 
0 -

No. N 

-- - - - - - - - - - - - - - - - -lsTD-BLAN 1. 00 1107 - - - - - - -
-- - - - - - - - - - - - - - - -. - - - - - - - -

A1 1.00 1110 -- - - - - - - - - - - - - - - - - - - - - - - -B1 1. 00 1113 -- - - - - - - - - - - - - - - - - - - - - - - -
1zzzzzz_ 1. 00 1116 -- - - - - - - - - - - - - - - - - - - - - - - -lzzzzzz_ 1. 00 1119 -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 1122 -- - - - - - - - - - - - - - - - - - - - - - - -I ICB 1. 00 1125 -- - - - - - - - - - - - - - - - - - - - - - - -:cRI 1.00 1128 
jicsA __ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1131 -- - - - - - - - - - - - - - - - - - - - - - - -tiCSAB 1. 00 1134 
1 CCV - -- - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1138 -- - - - - - - - - - - - - - - - - - - - - - - -·~cB 1. 00 1141 -- - - - - - - - - - - - - - - - - - - - - - - -.· f"BW 1. 00 1144 -- - - - - - - - - - - - - - - - - - - - - - - -jLCSW __ 1. 00 1147 - - - - - - - - - - - - - - - - - - - - - - -104LA-97- 10.00 1150 -- - - - - - - - - - - - - - - - - - - - - - - -04LA-97- 10.00 1153 -- - - - - - - - - - - - - - - - - - - - - - - -,04LA-97- 10.00 1156 -- - - - - - - - - - -04LA-97- 50.00 1159 - - - - - - - - - - - - -
Jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1202 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1205 
zzzzzz -- - - - - - - - - - -1. 00 1208 - - - - - - - - - - - - -

JZZZZZZ_ -- - - - - - - - - - - - - - - - - - - - - - - -5.00 1211 -- - - - - - - -CCV 1. 00 1214 - - - - - - - - - - - - - - - -
CCB -- - - - - - - - - - -1. 00 1217 - - - - - - - - - - - - -

Jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1220 -- - - - - - - - -zzzzzz 1. 00 1223 - - - - - - - - - - - - - - -
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1227 - -- - - - - - - -CRI 1. 00 1230 - - - - - - - - - - - - - - - -

jiCSA __ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1233 -- - - - - - - -ICSAB 1. 00 1236 - - - - - - - - - - - - - - - -
CCV -- - - - - - - - - - - - - - - - - - -1. 00 1239 - - - - -

ICCB 
-- - - - - - - - - - - - - - - - - - -1. 00 1242 - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

oono39 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

,b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

_nstrument ID Number: LEEMAN 4 __ _ Method: AV 

SDG No. :3815R 

~tart Date: 10/23/97 End Date: 10/23/97 

I Analytes 
EPA 

I 
Sample D/F Time % R A s A B B B' c c c c c F p M M H N K s A N T u 

No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - -
so 1. 00 1153 X 
Jso.2_ 

-- - - - - - - - - - - - - - - - - - - - - - -1.00 1155 X -- - - - - - - - - - - - - - - - - - - - - - -
S1 1.00 1158 X -- - - - - - - - - - - - - - - - - - - - - - -
S2 1. 00 1200 X -- - - - - - - - - - - - - - - - - - - - - - -

1ss 1. 00 1202 X -- - - - - - - - - - - - - - - - - - - - - - -S10 1.00 1205 X -- - - - - - - - - - - - - - - - - - - - - - -
ICV 1. 00 1216 X -- - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1. 00 1218 -- - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1221 X -- - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1221 X -- - - - - - - - - - - - - - - - - - - - - - -.CRA 1. 00 1223 X 

IJt9SW __ 
-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1225 X -- - - - - - - - - - - - - - - - - - - - - - -.• zzzz 1. 00 1227 

~zzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1230 
lzzzzzz= 

-- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1232 -- - - - - - - - - - - -zzzzzz 1. 00 1234 - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1236 

1

zzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1239 -- - - - - - - - - -zzzzzz 1. 00 1241 - - - - - - - - - - - - - -
. - -- - - - -CCV - - - - - - - - - - - - - - - - - -1. 00 1243 X 
CCB -- - - - - - - - - - - - - - - - - - - - - -1. 00 1245 X -

Jzzzzzz_ 10.00 1247 - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - -zzzzzz 10.00 1250 - - --- - - - - - - - - - -zzzzzz 10.00 1252 - - - - - - - - - - - - -

JCCV 
- -- - - - - - - - - - - - - - - - - -1. 00 1254 X - - - - -

-- - - - - - - - - - - - - -CCB 1. 00 1256 - - - - - - - - --- - - - - - - - - - - - - X 
04LA-97- 1. 00 1309 - - - - - - - - - --- - - - - X 

1

04LA-97- 1. 00 1311 - - - - - - - - - - - - - - - - - -X 
04LA-97- -- - - - - - - - - - - - - - - - - -1. 00 1313 X - - - - -
CCV -- - - - - - - - - - - - - - - - - -1. 00 1315 X - - - - -
CCB -- - - - - - - - - - - - -1. 00 1317 - - - - - - - - - -

I 
-- - - - - - - - - - - - - - X - - - - - - - - -- - - - - - - - - - - - - - - - - - ·-- - - - --- - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

oono4o 

v 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



r tb Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

Instrument ID Number: LEEMAN 4 __ _ Method: AV 

SDG No. :3815R 

Start Date: 10/23/97 End Date: 10/23/97 

! Analytes 
EPA 

! Sample D/F Time % R z 
I No. N 

. -- - - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1153 -- - - - - - - - - - - - - - - - - - - - - - -
IS0.2_ 1. 00 1155 • -- - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1158 -- - - - - - - - - - - - - - - - - - - - - - - -S2 1. 00 1200 -- - - - - - - - - - - - - - - - - - - - - - - -
1

ss 1.00 1202 -- - - - - - - - - - - - - - - - - - - - - - - -S10 1. 00 1205 -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 1216 -- - - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1. 00 1218 -- - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1221 -- - - - - - - - - - - - - - - - - - - - - - - -PBW 1.00 1221 -- - - - - - - - - - - - - - - - - - - - - - - -
CRA 1. 00 1223 

),.0' c:sw -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1225 
\."~zzZZ" -- - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1227 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1230 -- - - - - - - - - - - - - - - - - - - - - - - -
1
zzzzzz_ 1.00 1232 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1234 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz_ 1. 00 1236 -- - - - - - - - - -zzzzzz 1. 00 1239 - - - - - - - - - - - - - -

jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1241 -- - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1243 --- - - - - - - - - - -CCB 1. 00 1245 - - - - - - - - - - - - -
1zzzzzz_ 10.00 1247 - - - - - - - - - - - - - - - - - - - - - - -

-- - -zzzzzz 10.00 1250 - - - - - - - - - - - - - - - - - - - - -
zzzzzz -- - - - - - - - - - - - - - - - - - - -10.00 1252 - - - -
CCV - -- - - - - - - - - - - - - - - - - - -1. 00 1254 - - - - -

lccB -- - - - - - - - - - - - - - - - - - - -1. 00 1256 - - - --- - - - - - -04LA-97- 1.00 1309 - - - - - - - - - - - - - - - - -
04LA-97- -- - - - - - - - - - - - - - - - - -1. 00 1311 - - - - - -

104LA-97- -- - - -1. 00 1313 - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - -CCV 1.00 1315 - - - - - - -
CCB -- - - -1. 00 1317 - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - -
I 

- - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

oono41 

-
-
_, 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~b Name: PARAGON_ANALYTICS _________ __ Contract: 

Lab Code: NA_ Case No.: SAS No.: 

:nstrument ID Number: TJA 61E 4 Method: P_ 

SDG No. :3815R 

Start Date: 10/23/97 End Date: 10/23/97 

I Analytes 
EPA I 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u v 

I No. L B s A E D A R 0 u E B G N G I E G A L : 
i ---- - - - - - - - - - - - - - - - - - - - - - - - _, 

100PPM u 1.00 1021 X I 
I 

--1.00 - - - - - - - - - - - - - - -. - - - - - - - -I 1zzzzzz_ 1041 -I --1.00 - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1044 - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1051 ---1.00 - - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1056 

--1.00 - - - - - - - - - - - - -
ICV 1100 X X X X X X X X X X X X X X X X X X X X X X - -ICB 1.00 1103 X X X X X X X X X X X X X X X X X X X X X X -- - -
CRI 1.00 1107 X X X X X X X X X X X X X X X X X X X X X X 

IICSA __ - -1.00 1114 X X X X X X X X X X X X X X X X X X X X X X - -ICSAB 1.00 1118 X X X X X X X X X X X X X X X X X X X X X X - -PBW 1. 00 1127 X X X X X X X X X X X X X X X X X X X X X X -- - -
ILCSW 1.00 1130 X X X X X X X X X X X X X X X X X X X X X X - -. rcLA- 97- 5.00 1135 X X X X X X X X X X X X X X X X - - - - - - - -u-:LA -·9 7- 5.00 1139 X X X X X X X X X X X X X X X X - - - - - - - -04LA-97- 25.00 1142 X X X X X X X X X X X X X X X X 
lo4LA-97- -- - - - - - - - -5.00 1146 X X X X X X X X X X X X -- - - - - - - - - - - - -zzzzzz 1. 00 1150 - -- - - - - - - - - - - - - - - -CCV 1. 00 1205 X X X X X X X X X X X X X X X X X X X X X X 
jccB 

-- - -1.00 1209 X X X X X X X X X X X X X X X X X X X X X X 
--10.00 - -04LA-97- 1217 X Y. X X X X -- - - - - - - - - - - - - - - - - - -04LA-97- 10.00 1220 X Y. X X X X - - - - - - - - - - - - - - - - - - -104LA-97- 50.00 1224 X Y. X X X X -- - - - - - - - - - - - - - - - - - -04LA-97- 10.00 1228 X Y. X X X X zzzzzz -- - - - - - - - - - - - - - - - - - -5.00 1231 

zzzzzz- - - - - - - - - - - - - - - - - - - - - - - - -10.00 1237 
jeRI - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1242 X X X X X X X X X X Y. X X X X X X X X ·x X X - -ICSA 1.00 1250 X X X X X X X X X X Y. X X X X X X X X X X X 
ICSAB-- 1. 00 1254 X - -X X X X X X X X X Y. X X X X X X X X X X X 

!CCV 
-- -- - -1.00 1257 X X X X X X X X X X Y. X X X X X X X X X X X 

CCB -- - -1.00 1301 X X X X X X X X X X Y. X X X X X X X X X X X -- - --- - - - - - - - - - - - - - - - - - - - - - - - -
I - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - -------- --

FORM XIV - IN ILM03.0 

000042 

-.~J.-J.I._..I_"ll _ ll 





'""' 

VVednesday,October29, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20197 

REPORT DUE: 11/11/97 

TURN AROUND REQ'D: 15 days 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3815R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3815R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; AMENDED: ADDITIONAL ANAL YTE REQUESTED, JV 10/29/97. 

LANL ER SMO CONTACT.· lene Valdez MS H8 5 5056659968 

Signatu 

ANALYSIS CONT SAMPLE DATE COMMENTS 
ORDER CODE ID MATRIX SAMPLED 

METTAL + B 04LA-97 -0483 15 w 10/16/97 

METTAL + Mo 04LA-97 -0483 15 w 10/16/97 

METTAL + u 04LA-97 -0483 15 w 10/16/97 

Final Page of REQUEST NUMBER 3815R Page 1 



Monday, October 20, 1997 

Los Alamos 

nATA ENTERED 
11 o::97r1 

REQUEST NUMBER: 3815R 

ANALYSIS TYPE: INORG 

NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 10123/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTA 

ANALYSIS 
ORDER CODE 

METTAL 

METTAL 

+ B 
+ u 

CONT 
ID 

04LA-97-0483 15 

04LA-97-0483 15 

w 
w 

These samples are on: 

LANL Request Number: 3815R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/16/97 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3815R Page 1 



Paragon Analytics, Inc. 
TOTAL RECOVERABLE MOLYBDENUM 

CASE NARRATIVE 6} 
4Jde...v.du""' ..k PcGv.-ctA$' !14L !YefJ~ fJL~. 

Los Alamos National Laboratory SMO 
3815R 

Order Number- 9710175 

TABLE OF CONTENTS: 

s- ct;on 1: Case NC~rrative 
Sectio'1 7: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Se.::t;,.,., 5: Sum'11ar\· R.rtJcm Fe::-.:.: 

Appendix A: Dig~.:;tion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 1 water sample. 

1.2 The sample was received cool and i:Ha~t on I 0/21197. The client had not 
designated a sample for quality control. The Jab designated P AI sample ID 
971 01 7 5-1 as the quality control sample for this Order Number. 

1.3 The sample had not been correctly preserved for the requested analyses. The 
sample was preserved with nitric acid to a pH below 2 upon receipt. 

1.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0. 

1.5 The sample was analyzed and reported based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0 

1.6 AJI standards and solutions are NIST traceable and were used within their 
recommended shelflife. 

/.1"\ 1 . 7_ The sample was prepared and analyzed within the established hold times. 

~~ -.:l-e~ ft/"CI/·,-t>t.c. $ 114 t /1-(c.l~..r r I''~ ;,;,.. tee(\.I.. ~w-~. 
Q'ry'~w-1 

PARAGON ANALYTICS, ii •. :. 
00000 J. 



All in house quality control procedures were followed, as described below. 

1.8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in this digestion batch. There were not more than 20 
samples in this digestion batch. 

• The preparation (method) blank results associated with this batch were below 
the practical quantitation limits for the requested analyte. 

• The laboratory control sample associated with this batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with this batch were 
below the practical quantitation limits for the requested analyte. 

• All initial and continuing calibration verifications associated with this batch 
were within acceptance criteria for the requested analyte. This indicates a valid 
calibration and stable instrument conditions. 

• The interference check samples associated with CLP analyses were within 
acceptance criteria. 

I 9 Mr.::·ix sp..:wific- 1u: :ity control procedures. 

• A matrix spike was digested and analyzed with this batch. All acceptance 
criteria for accuracy were met. 

/\ ·":-n' 'e ll··n,·--~te V."·': dir·,.st~d "n·l · . .,; ·;·e·: w:.:, •i1:~ l ·· .~., ; ll ar· ·o··•"'"'' • ._. ..4 a ~) l ,., ~ 'J .... .,. (; . - ,•" ( • ~ l,., . . • , \,.. "',.. • • ., o I .~ • ._ ,. J,. . ~ .... ... ..... , , .... 

criteria :o; pr~cision anci accurasy wen: !':1t;i.. 

• A serial dilution was analyzed with this batch. All acceptance criteria were me:. 

1.10 This sample was a:1alyzcd at a I :J fojj diluii.J:i duet-:.- its high metals content. 

The data contained in the Lllowing report have been revieweci and approved by the 
persqnnel l!sted below: 

I. \ ~ 1 I ·, )I \ 
• .1 • • ~ ' 

f <},\)-' \ ' rr;:}o~ f \I ( 
Darryl Patrick Date 
Senior Inorganic Chemist 

Sh/ 
Reviewer's Initials Date 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, '< ~ 

; i ~ ~ ..... • oonoo 2 



225 Commerce Drive Fort Collins. Colorado 80524 (800) 443-1511 

Message 

Hello Bart, 

Phone (970) 490-1511 
Fax (970) 490-1622 

Alt. Fax (970) 490-1349 

cy: Joylene Valdez 

505 665-9972 

Attached is the Appended Case Narrative for Metals on Request No. 3815. The 
narrative confirms that there was only one liquid phase apparent in the sample, 
including a cloudy region of suspended solids. 

As my voice mail message said, the prep tech identified the sample as having 2 
phases, implying two liquid phases. The two phases were aqueous and 
suspended solids. 

Thanks, 

d;t:__._ 
Steve Fry 

To Bart Van den Plas Company LATA - Los Alamos 

Fax No. (505) 662-1757 Date _1;.;../1.:...4::.;..;:/9;.::8;...__ ____ _ 

From Steve Fry Total Pages ...;2~--------
lf you do not receive all the pages, please call us back as soon as possible 

(3/6196) 980114FX.DOC 



Paragon Analytics, Inc. 
TOTAL RECOVERABLE METALS 

CASE NARRATIVE 

APPENDED 1/14/98 

Los Alamos National Laboratory SMO 
3815R 

Order Number- 9710175 

TABLE OF CONTENTS: 

Section I: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section I: Append£d Case Narrative (1/14198) 

The sample appeared to contain significant amounts of suspend£d sediment. Upon 
sitting, the sediment settled, leaving a region of clear aqueous liquid on the top, with 
a dark brown cloudy aqueous region in the bottom part of the sample. The two 
regions mixed together easily with shaking. 

After addition of the acids, in 10 minutes, the sample settled into two regions again. 
The top region (approximately 10%) was clear and green colored The bonom regton 
was brown and cloudy. The two regions were easily mixed together prior to 
digestion. As such, the sample was prepared and analyzed after mixing the two 
regions into a homogeneous solution. 

This appearance of two regions was inappropriately listed as "2 phases" on the 
preparation bench sheet. There was no evidence of separate liquid phases, just the 
presenceofsuspend£dsolids.. ~-1-...e--~ I j1~ /'1~ 



Paragon Analytics, Inc. 
TOTAL RECOVERABLE METALS 

CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3815R 

Order Number- 9710175 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 1 water sample. 

Due to limitation of the reporting software: 

• 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The sample was received cool and intact on 10/21197. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
9710175-1 as the quality control sample for this Order Number. 

PARAGON ANALYTICS, 1:.c.. 
000001 



1.3 The sample had not been correctly preserved for the requested analyses. The 
sample was preserved with nitric acid to a pH below 2 upon receipt. 

1.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0. 

1.5 The sample was analyzed and reported based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0 

1.6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

1. 7 The sample was prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

1. 8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were nbt more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples, and high standard readbacks associated with 
Method 601 OA analyses were within acceptance criteria. 

1. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met with the following exceptions. 

Analyte 
Aluminum 
Antimony 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Silver 

Sample ID 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 
9710175-1S 

PARAGON ANALYTICS, 



Uranium 
Zinc 

9710175-1S 
9710175-1S 

The affected sample results are flagged for antimony, cadmium, mercury and 
uraruum. 

The concentration of aluminum, chromium, copper, iron, manganese, nickel, 
silver and zinc in the native sample was greater than 4 times the concentration 
of matrix spike added during the digestion. When sample concentration is that 
much greater than the spike added, spike recoveries may not be accurate. The 
Laboratory Control Sample indicates that the digestion and analysis were in 
control. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision and accuracy were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met with the following exception. • 

Analyte 
Beryllium 

Sample ID 
9710175-1L 

Associated sample results for these elements have been flagged in the report. 

The high concentration(s) of aluminum, calcium, magnesium and iron in the 
sample most likely caused a slightly depressed signal for beryllium. When the 
aluminum, calcium, magnesium and iron are reduced in the five fold serial 
dilution the beryllium results are not depressed and the comparison ofthe two 
readings is slightly above the 10% acceptance limit. 

1.10 This sample was diluted for many elements. Please refer to the run log for specific 
elements and dilutions. 

The data contained in the following report have been reviewed and approved by the 
per nnellis ed below: 

tol;tt-!ct:r 
Date 

Senior Inorganic Chemist 

1{27/97 
Date Reviewer's Initials 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTICS, i} ;' 
~ ; . . 



CCS/VALIDATION COVER SHEET 

M Code --- SDG/RN: 3815R LAB NAME Paragon LAB CODE ---
NAME OF CCS CHECKER COMPANY ------------ ----------
NAME OF VALIDATOR R. Sherman COMPANY ~L~A~T~A _______ _ 

CCS DATE VALIDATION DATE 11/6/97 EDS ENTRY DATE ---- ----
ANALYTICAL SUITE: o VOLATILES 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills {no. Of shipments 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

o HIGH EXPLOSIVES 
x INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify _________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: {attach additional comment sheets as necessary) 

Uranium was validated using inorganic baseline 
cri teftia. 
Boron is non-standard and was not validated 

Signature/1st validation 
Signature/2nd validation 
Qualifiers entered Date ----------------------------- -------



c 
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Gross Gamma Results Sum~ary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 11/5/97 

Client Name: Los Alamos NatioiW Laborat~ &MO Sample Matrix: Water 

Lab Sample Series: 97-1 0-228 Uffits: pCi/L 

..:..,....,., -, . :.: ,:~ 
Client Sample ID Lab Sample ID Collection Date Activitv- -·-. Uncenaintv 

.. . 
04LA-97-0486 97-10-228-01 10/20/97 240 19 --r-_,.._ --- ,_ ,_- •c. 

04LA-97-0486 97-10-228-01 __jl 10120/97 221 l8 

I' 
-. -. i 

~lank 97-10-230-81 10/30/97 
-···= 

72 u ----
'_;,~..;,;.: ·;-h~=~: .....•.• ,"-.-. ....... 

Reponed activities are the c:ak,1llated net activities, not truncated or censored by an a priori-detection limit 
estimate. 

Reponed Uncertainties are the E$Wnated Total Propagated Uncertainty (2 sigma). 
See PAI SOP 743FC for details of~ TPU determination. 

97-10-228~01 is a duplicate of sample 97-10-228-01. 

MDC 

'~ ~ ~· 

18 lU IJ.Y~ 

17 

17 
"' -

Prepared by-" ;i~ /.11121197 000004 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-95 

Request Number: 3843R 

Date File Saved: 11/22/97 

Section 1. Sample Identification Numben 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples was received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: GROSS AB 

PAl Sample IDs 
97-10-228-01 

Samples under Request Number 3843R (PAI Work Order 97-10-228) were received on 10/24/97 and 
scheduled for gross alpha/beta analysis, which was completed on 11/20/97. 

The analytical results for these samples are reponed in units of pCi/L. 

This work order was prepared using PAI SOP702Rl1, and analyzed using PAl SOP724RS. 

Gross alpha results are referenced to 241Am. Gross beta results are referenced to 90Sr/Y. 

Following an extended count, the requested MDA for gross alpha/beta for sample 04LA-97-0486 
(P AI ID 97-10-228-0 I) was not achieved due to the presence of elevated levels of dissolved I 
suspended solids native to the sample. The requested method limits the amount of sample solids 
residue taken for analysis to 5 mg/cm2

. The sample activity exceeded the reponed MDA for both the 
alpha and beta analyses. 

PARAGON ANALYTICS, · ;, ~.· OOOOOi 



Due to insufficient sample volume, a duplicate sample could not be prepared. The batch duplicate 
was prepared on a sample from request number 3882R The duplicate error ratio (DER) for the 
alpha/ beta analysis of this sample and its duplicate sample were acceptable according to PAl SOP 
715 Rev.9. DER is defined as : 

DER= lS-D! 

2*~o;+~ 

The warning limit for DER is 1.42. This sample alpha DER = 0.317. This sample beta DER = 0.280 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Radiochemistry Final Review 

Section 3 Certification Statement 

I ( ~7~) {q ;_
Date 

~ I 
Date 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Donald Gipple 
Laboratory Manager 

PARAGON ANALYTICS, 

Date 



GROSS ALPHA/BETA BLANK SPIEE RESULTS 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/13/97 

Client Name: Shared QC Date Analyzed : 11/20/97 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number 97-10-257 Units pCi/1 

Alpha Recovery Data 

Alpha Alpha Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

97-10-257-51 210.0 221.1 l 105.3 II Pass 

Beta Recovery Data 

Beta Beta Percent 
Lab Sample ID Spike Added Reported Recovery Flag 

I 97-10-257-S1 I 273.3 257.7 I 94.3 I Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike for workorders 97-10-257, 10-228, and 11-049. 

I 
I 

000007 
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ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/13/97 

Client Name: Shared QC Date Analyzed 11/20/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-257 count Duration: 600 Min. 

Analyzed By : RG 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/1) (pCi/1) 

Blank 10-257-B1 -0.20 ± 0.32 0.16 ± 0.75 
Decision Level 10-257-B1 0.71 2.1 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) . 
see PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank; 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Blank for workorders 97-10-257, 10-228, and 11-049. 

OOOOOG 
I 

;_\ 
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Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3843R 

Date File Saved: 11123/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analvsis, and OC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

P AI Sample IDs 
97-10-228-01 

The samples under Request Number 3843R (Work Order 9710228) were received on 10/24/97 and 
scheduled for gamma spec. analyses, which were completed on 11105/97. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were filtered prior 
to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 

· -process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97 -1 0-230-B 1) at a concentration in excess of the 2cr total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2cr TPU and in excess of the corresponding decision level. However, 
since no 4°K was identif~d in the client samples, no quantifications are compromised. 

000001 
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Cadmium-! 09 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the K13 xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an ''NQ" qualifier is submitted in the electronic deliverable. 

Quantification of 226Ra at low levels based upon the 186 ke V phot~eak is unreliable due to interference 
from 235U, which also has a photopeak at 186 keV. Low levels of 5U, though undetectable by this 
method, can cause greatly exaggerated 226Ra results. The 226Ra activity reported should be considered 
qualitative. Activity concentration results above the 2cr TPU for radionuclides identified as present by 
the analysis software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 
Radiochemistry Instrumentation 

Ra&'fochemistry Final Review Date 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



GAMMA SPECTROMETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/01/95 10:00 

Client Name: SHARED QC Date Analyzed 11/03/97 16:26 

Lab Sample ID: 97-10-148-S1 Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 

!Nuclide I 
Reported Known Percent [;J Activity Value Recovery 

Am-241 108000 103000 105 Pass 
Cd-109 1420000 1400000 104 Pass 
Co-57 30900 32000 96.5 Pass 
Cs-137 37700 36600 103 Pass 
Co-60 58700 60100 97.6 Pass 

PAI sets control limits for gamma spectroscopy as follows 
~.,·control Limits = Known ± 15% 

Data stored in file \gdr\prt\W10148S1.97P 

30 Min. 

000009 /"'G 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide II Dec. Level (pCi/L) II Nuclide II Dec. Level (pCi/L) I 
Am-241 11.6 Np-237 9.22 
Cd-109 53.0 Th-234 112 
Co-57 0.728 Ce-144 9.50 
ce-139 0.936 U-235 3. 78 - !27 Th-2:27 7.05 ...t'a:-:~~9 .••. -- . - ... 
Pb-212 7.33 Ra-~~4 ~4.b 

~e-t::~ I.zrs-·-·- I-Hg=2'U.j l..:,l. 

~Cl=~·:u. _ 
~-- ~.- ·-· 

bb.J. 
- -· ....... .t'a-~~~ 3.~:2 

~a--2-2~ ·:~3. 0" .t:.U-J.;:)~ .j.!:tb 
.1;)~-.0::J.J. I:L!:t7 Pb-214 6.49 
Sn-113 1. 85 Rn-219 26.8 --- r- Ann-Rad 

-- -----
P.0-:211 46.4 4.75 
tir-t::!:, :4.0:4 ~a-~4U ~ -,. t::! 
'l"J. -:208 3.40 cs-134 1. 56 
.EU-:414 14.9 RU-~06 - f----~ :2 • 6 
I...S-J..:l/ ""2-:-ro·-·-~-- ~ · -Mri-:,4 ~.:,3 

l-tHS . .L b~ A"c-=2-z~ .. - ---1-4.6 
Pa-234m 674 -zn-:.-E> 5"--- · --·-····-3"-:7b 

-co-6o·· . -- -
:?,{. 79 -·- -·Na- zz--- · - - ··-- ... "3 ~-41 ____ 

K-40 o3.4 ~ --r;a: --Fro- .. _ A~dL ______ 
---sr=-212 --- -·--

59.7 .. 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

000008 rtfo 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 1 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

!Nuclide II Activity ( pCi/Liter ) II % Uncertainty I 
Am-241 1.32 ± 12.5 947 
Np-237 -16.9 ± 11.3 66.4 
Cd-109 22.8 ± 36.8 162 
Th-234 -38.3 ± 136 356 
Co-57 -0.343 ± 0.885 258 
Ce-144 3.71 ± 7.04 190 
Ce-139 -0.299 ± 1.14 380 
U-235 0.221 ± 4.32 1960 
Ra-226 91.2 ± 43.6 47.8 
Th-227 -9.81 ± 8.59 87.6 
Pb-212 2.78 ± 5.54 199 
Ra-224 -115 ± 30.8 26.9 
Se-75 -0.233 ± 1.77 758 
Hg-203 0.265 ± 1.51 569 
Pa-231 27.3 ± 47.2 173 
Pa-233 0.892 ± 2.71 303 
Ra-223 -8.46 ± 28.0 331 
Eu-152 0.410 ± 4.32 1050 
Bi-211 -36.2 ± 11.1 30.8 
Pb-214 -0.840 ± 7.89 939 
Sn-113 0.384 ± l. 78 464 
Rn-219 11.1 ± 19.1 172 
Pb-211 10.9 ± 43.1 394 
Ann-Rad -21.1 ± 5.93 28.1 
Sr-85 -6.94 ± 2.49 35.9 
Ba-140 11.4 ± 7.82 68.9 
Tl-208 -0.417 ± 4.13 991 
Cs-134 -0.658 ± 1.89 288 
Bi-214 7.40 ± 9.10 123 
Ru-106 19.6 ± 15.9 81.1 



GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 2 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

jNuclide II Activity ( pCi/Liter ) 
II 

% Uncertainty I 
Cs-137 0.524 ± 1.92 367 
Mn-54 -0.162 ± 1.86 1150 
Y-88 2.01 ± 2.03 101 
Ac-228 1. 64 ± 15.7 954 
Pa-234m 397 ± 338 85.2 
Zn-65 0.453 ± 4.02 887 
Co-60 3.21 ± 1.93 60.3 
Na-22 1.68 ± 2.11 126 
K-40 13.3 ± 61.0 460 
La-140 0.723 ± 34.1 4720 
Bi-212 -25.7 ± 72.5 282 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

Data is stored in file \gdr\prt\W10230B1.97P 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 

Lab Sample ID: 97-10-228-D1 Sample Matrix: 

Client Sample ID: Duplicate Count Duration: 

10/20/97 12:00 

11/05/97 19:33 

Water 

800 Min. 

I Nuclide 
II 

Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
u Pb-212 4.08 ± 6.41 Am-241 -5.40 ± 10.2 v 

Np-237 0.666 ± 11.0 Cd-109 1.22 ± 36.8 
Th-234 -260 ± 106 Co-57 -0.070 ± 1.12 
Ce-144 1. 82 ± 8.83 Ce-139 -0.087 ± 1.21 
U-235 -1.17 ± 4.34 Ra-226 25.8 ± 71.6 
Th-227 -0.228 ± 8.96 Ra-224 -68.4 ± 29.8 
se-75 1.01 ± 2.20 Hg-203 0.508 ± 2.09 
Pa-231 11.0 ± 54.8 Pa-233 1.13 ± 3.32 
Ra-223 -38.2 ± 33.3 Eu-152 -0.508 ± 4.77 
Bi-211 8.49 ± 12.0 Pb-214 3.46 ± 7.87 
Sn-113 0.863 ± 2.27 Rn-219 -16.0 ± 20.4 
Pb-211 15.0 ± 44.4 Ann-Rad -28.1 ± 7.08 
Sr-85 -5.31 ± 2.59 Ba-140 6.49 ± 14.7 
Tl-208 -1.67 ± 4.86 Cs-134 0.963 ± 2.10 
Bi-214 2.10 ± 9.50 Ru-106 -8.22 ± 17.7 
Cs-137 -1.02 ± 1. 99 Mn-54 -0.260 ± 2.16 
Y-88 -5.75 ± 4.93 Ac-228 4.71 ± 15.3 
Pa-234m 233 ± 340 Zn-65 -0.157 ± 4.07 
Co-60 0.749 ± 2.13 Na-22 0.341 ± 2.09 
K-40 12.8 ± 59.8 La-140 -215 ± 2410 
Bi-212 -3.17 ± 88.3 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

Remarks: 

'ample 97-10-228-D1 is a duplicate of 97-10-228-01. 

000012 
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CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note; Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION OUALlFIERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 a agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 
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RADIOCHEMISTRY 
Lab Control SamRie {LCS) OK 

s .. 

Present? X yes no 
comment 

Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

The /so-U LCS contains U-234 for < 75% and J+ for > 125% R6 
and U-238. The /so-Pu LCS I 

contains Pu-239. They spec. LCS If the LCS sample tracer/ carrier R6d j 

contains Am-241, Cd-1 09, Co-57, recovery is < 1 0%, qualify the associated 
Cs-137, and Co-60. sample data as ~for non-detects. 

Paragon uses a blank spike as the 
LCS for the gross a/13 analysis. 
Matrix SRike {MS) A 

s .. 
comment 

1/SDG Obtain from lab. Q=A 
,#"' ... Present? yes X no If criterion not met, qualify all analytes R3a 

associated with the MS with a J- for 
75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
As per the case narrative, due to 
limited sample volume neither a 
duplicate nor a matrix spike was 
prepared. A duplicate LCS was 
prepared and reported instead. 



2 

(""''· Method blank u 
s .. 
comment 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5X the amount found in 

target analytes $5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
The gross y result is less than five the blank and sample being tested 
times the amount found in the should be taken into account. 
blank. The blank result is between 
the MDA and the required 

I detection limit. 
Duelicate A i 

s .. : 
comment 

Present? yes no Obtain from lab. Q:A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 

, ··"'tests, the duplicate tests will as 4 if there is not 3cr agreement 
~qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

As per the case narrative, due to If one result > EQL and difference > 
limited sample volume neither a factor of 1 X EQL for water and 2X EQL 
duplicate nor a matrix spike was for soil, qualify with J. 
prepared. A duplicate LCS was 
prepared and reported instead. 

According to the case narrative, 
the gross a!J3 duplicate was 
analyzed on a sample from 
request 3882R. Results for the 
duplicate were not summarized. 
The sample result for this request 
is qualified as A. 
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EQL u 
s .. 
comment 

When the MDA < the EQL or no EQL is Denote those samples where 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results < the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL 
The decision level values from the 
blank were used in place of the When the MDA is >EQL: 
MDA for they spec., gross alp, 
and Sr-90 analyses. Qualify as U those sample and blank R10a 

results < both the MDA and EQL. 

Qualify as U those sample and blank R10b I 
i 

results < than the MDA but > EQL. 
Detection with resgect to the NA 
regorted uncertainty 

.,., This is a more conservative test Qualify as U those results < three times R11 
, of detection than simply the reported 1-sigma uncertainty. 

considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or <the reported 3-sigma 
be qualified using this test. uncertainty. 
Tracer/carrier recovery OK 

Present? X yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 1 0 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, Q=J R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Client Name: U. Alamos National Laboratory 

Client Project Name: None Laboratory Name: P•r•gon Analytics, Inc. 

Client Project Nwnber: 3843R PAl Wort Order Number: 9710228 

:\fiidJ&t04t..A~7.:o486 . i S..npte M•trtx: WATER 

'\'\::::·:~'(97·1·0225::1·····················;' Date Prep.~red: 1 G-Nov-97 

Date Collected: 20-0ct-97 Final Aliquot: 1 

Aliquot Units: L 

Comments: 

~: 

Prep SOP: PAl SOP 780R2 

Prep S.tch: 143144 

Date ANalyzed: 04-0ec-97 

Analytial SOP: PAl SOP 714R4 Report S.sis: AS RECEIVED 

Count Time lmin.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.122 +/- 0.033 0.084 pCill. 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Am-243 4.91 2.97 pCI/L 60% 30-110% 

au.llllerslflqs: 

TPU • Tocal Pr:~ tp*-cl ~ 1-PAl SOP 743) U • R..uttia ._. lhanlhe ......,...-" m111omum ~ble .aivlly. 

Y2 • Cllefllal Y,_, OUiaide clefault lornota. 

000010 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Thursday, December 11, 1997 

Client Name: Los Alamos National Laboratory 

Client Project Name: None Laboratory Name: Paragon Analytlcs, Inc. 

Client Project Number: 3843R 

Field ID: 04LA-97-0486 

Lab ID: 9710228-1 

Sample Matrix: WATER 

Date Prepared: 1 0-Nov-97 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

PAl Work Order Number: 9710228 

Date Collected: 20-Cct-97 

Date Analyzed: 18-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Pu-238 0.010 +1- 0.014 0.060 pCVL !W
1
R9a) i 

Pu-239 0.017 +/- 0.014 0.025 pCVL f J. : 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Pu-242 4.39 

Comments: 

AbtlnMabonS: 

TPU ·Total PrDP11118t8C1 u.-n.nty (-PAl SOP 743) 

MDC -Monrnum Oelac:lllbla CouCiiiiUbOII (-PAl SOP 709) 

Measured 
2.15 pCVL 49% 

Quallflars/FI8ga: 

U • Rasull ia IHaiNn Ilia ....,p~e apecifoc minrnum ~ ac:tMiy. 

Y2 • Chamocal Yield 0U1S1C1e delaJI!Imlll. 

• - [)uplocate Anelysla 1101-~ lmiiS. 

Limits 

30-110% 

000010 



sr-90 ANALYSIS RESULTS SUMMARY 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/20/97 

Client Name: Los Alamos National Lab Date Analyzed 12/06/97 

Client Project ID: 3843R Sample Matrix : Water 

Lab sample ID Series: 97-10-228 Count Duration: 180 Min. 

Analyzed by: RG 
I;' 

I II I 
sr-90 

Client Sample ID Lab Sample ID (pCi/1) 

I 04LA-97-0486 II 97-10-228-01 1 0.04 ± 0.30 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
see PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Client twne: Los Alamos National Laboratory 

Client Project NMie: None Laboratory twne: P•ragon Amllytics, Inc. 

Client Project Number: 3843R PAl Wortr Order Number: 9710228 

lll:-;:~~:·:r~~""""""'""""""J =:=~ :.:r;:7 
Prep SOP: PAl SOP 780R2 

o.te Collected: ~-97 

o.te Amllyzed: 19-Nov-97 

Amllyticel SOP: PAl SOP 714R4 

Finel Aliquot: 1 

Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Tme fmin.): 200 Prep Batch: 143144 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 6.84 +/- 0.48 0.063 pCI/L I 
U-235 0.337 +/- 0.062 0.032 pCI/L 

U-238 4.98 +/- 0.37 0.090 pCIIL 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

U-232 8..40 

Comments: 

TPU • TCOI ~ U-.ntyl-PAl SOP 743) 

MDC • Miflimum o..-111e Coo-nntlun 1-PAl SOP 708) 

Measured 
6.4 pCIIL 76111. 

QuallfierwiFIIIgs: 

U • R..u~t• .._111M theumple ~minimum~ IICIMty. 

Y2 ·a--t Yoeld _. cM!aulllimila. 

• • ~~nat within_....., limila. 

Control 
Umits 

30-110% 

000010 



ALPHA/BETA ~YSZS RESULTS SUMMARY 
Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/20/97 

Client Name: Los Alamos National Lab Date Analyzed : 11/20/97 

Client Project ID: 3843R Sample Matrix : Water 

Lab sample ID Series: 97-10-228 Count Duration: 600 Min. 

Analyzed By : CJM 

. ,.., Z.. I 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/liter) (pCi/liter) 

04LA-97-0486 97-10-228-01 A 63.0 ± 8.8 67.1 ± 8.2 A 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. · 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 10/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 11/05/97 19:27 

Lab Sample ID: 97-10-228-01 Sample Matrix: Water 

Client Sample ID: 04LA-97-0486 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) 
II 

Nuclide II Activity (pCi/L) I 
\ U R4) Cd-109 27.2 ± 34.4 Ra-226 114 ± 47.0 s LU 1 ~ 9c;_) 
( U I R__'j a.,) B~-211 17.7 ± 30.4 Ru-106 17.8 ± 17.9 I 

Pa-234m 431 ± 364 Am-241 2.90 ± 9.80 
Np-237 -4.37 ± 10.2 Th-234 -62.6 ± 112 
Co-57 -0.529 ± 1.04 Ce-144 3.48 ± 7.82 
Ce-139 -1.56 ± 1.39 U-235 -0.444 ± 4.55 
Th-227 -3.14 ± 9.73 Pb-212 4.43 ± 5.70 
Ra-224 -107 ± 32.8 Se-75 0.371 ± 2.13 
Hg-203 0.951 ± 1.99 Pa-231 31.9 ± 55.9 
Pa-233 0.928 ± 3.06 Ra-223 -43.3 + 31.8 
Eu-152 -0.855 ± 4.66 Pb-214 9.77 ± 9.23 
Sn-113 -2.20 ± 2.10 Rn-219 -9.56 ± 18.9 (.()I fJ..9a..) 
Pb-211 12.5 ± 43.1 Ann-Rad -20.6 ± 6.54 

j Sr-85 -4.68 ± 2.99 Ba-140 6.22 ± 15.6 
Tl-208 0.118 ± 4. 73 Cs-134 0.646 ± 1.97 
Bi-214 9.24 ± 9.83 Cs-137 -1.44 ± 1.89 
Mn-54 -0.138 ± 2. 21" Y-88 -3.28 + 6.17 
Ac-228 0.773 ± 17.0 Zn-65 3.56 ± 4.67 
Co-60 -0.118 ± 2.20 Na-22 1.35 ± 2.19 UJ R~a) 
K-40 -36.4 ± 59.7 La-140 600 ± 2300 

i' 
Bi-212 43.0 ± 90.8 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2u) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
~-214. Ra-226 is susceptible to interference from U-235. 

000011 . 
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Paragon Analytics, Incorporated 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 9710229 
Client Name: Los Alamos National Laboratory SMO 

Client Project Name: 3846R 
Client Project Number: NONE 

Client PO Number: 

l 
Client Lab Sample CCC Number Matrix 

Sample Number 

04LA-97-0487 9710229-1 Water 

Date 
Collected 

10/20/97 

Time 
Collected 

Page 1 of 1 Paragon Ana/ytics Inc. Date Printed: Wedne5day, November 05, 

nnnon4 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 I AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

TCN 

METTAL 

METTAL 

Signature: 

+ B 

+ u 

CONT 
ID 

04LA-97 -0487 05 

04LA-97-0487 09 

04LA-97-0487 09 

w 
w 
w 

REQUEST NUMBER: 3846R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3846R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3846R Page 1 



Paragon Analytics, Inc. 
INORGANICS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3846R 

Order Number- 9710229 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Sample Results 
Section 4: QC and Summary Report Forms 
Section 5: Supporting Raw Data/Benchsheets 

Section 1: Case Narrative 

1. This report consists of data for 1 water sample analyzed for total cyanide. 

2. The sample was received cool and intact on 10/24/97. 

3. The sample has been correctly preserved for the requested analyses. 

4. The sample was analyzed using procedures based on the following methods from 
the USEPA: 

Analyte 
Total Cyanide 

Method 
9010 

5. All standards and solutions were used within their recommended shelf life. 

6. The sample was prepared and analyzed within the established hold times for all 
analyses. 

7. Sample results which are below the reporting limit are reported as "ND" on the 
enclosed report. 

All in house quality control procedures were followed, as described below. 

8. General quality control procedures. 

PARAGON ANALYTICS, •. ()(1(1()01 



• A method blank, a laboratory control sample (LCS), a matrix spike and a 
matrix spike duplicate (MSD) or a matrix duplicate were prepared and 
analyzed for each analysis batch. 

• The method blank results were within acceptance limits for all analyses. 

• The laboratory control sample (LCS) results were within acceptance limits for 
all analyses. 

• The MS/MSD results were within acceptance limits. 

• For total cyanide the recovery for the high distillation check sample was 
outside the in house guidelines of90-110%. However, cyanide was not 
detected in sample "04LA-97-0487". 

The data contained in the following report have been reviewed and approved by the 
listed below: 

/0 ~ -:q I~ 97 
Date 

II- "3-97 
Reviewer's Initials Date 

CERTIFICATION 

I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

_.$__._ ~ /;-It• -4? 
r!~Don Gipple ~ Date 
~ Laboratory Manager 

PARAGON ANALYTICS, 
nnnoo2 



Paragon Analytics, Inc. 
TOTAL METALS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3846R 

Order Number- 9710229 

TABLE OF CONTENTS: 

Section 1 : Case Narrative 
Section 2: Chain ofCustody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section I: Case Narrative 

I . I This report consists of 1 water sample. 

Due to limitation of the reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

I .2 The sample was received cool and intact on I 0/24/97. The client had not 
designated a sample for quality control. The lab designated P AI sample ID 
97 I 0229-1 as the quality control sample for this Order Number. 

I .3 The sample had been correctly preserved for the requested analyses. 

PARAGON ANALYTICS, •· () () ( J (J {) ., 



I.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement of Work (CLP SOW) ILM03 .0. 

I.S The sample was analyzed and reported based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0 

I.6 All standards and solutions are NIST traceable and were used within their 
recommended shelflife. 

1. 7 The sample was prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

I. 8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batch were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples associated with CLP analyses were within 
acceptance criteria. 

I. 9 Matrix specific quality control procedures. 

• A mat. x spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met with the following exceptions. 

Analyte Sample ID 
Aluminum 97I 0229-I L 
Barium 97I 0229-lL 
Magnesium 9710229-IL 

Associated sample results for these elements have been flagged in the report. 

Aluminum, barium and magnesium results in the diluted sample did not agree within 
I 0% with the undiluted sample results. Results for these elements are flagged with an 

PARAGON ANALYTICS, ,'.-'. 



"E" indicating a potential matrix effect. The concentrations of barium and magnJCZI 
in the diluted and undiluted samples were below the CRDL. These relatively low 
concentrations may have contributed to the greater than 1 0% difference between the 
two sets of results. 

The data contained in the following report have been reviewed and approved by the 
pers~nnel listed below: 

I ?~~~ n /~ Jq-=r 
Da Date 
Senior Inorganic Chemist 

Reviewer's Initials Date 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits ofthe methods employed. 

PARAGON ANALYTICS, 
,,r-·,r-•('",.., 
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CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 3846R LAB NAME Paraaon LAB CODE --- ---
NAME OF CCS CHECKER ------- COMPANY ______ __ 

NAME OF VALIDATOR R. Sherman COMPANY LATA .;::.__...;,._ ____ _ 
CCS DATE VALIDATION DATE -t¥7 EDS 

ANALYTICAL SUITE: o VOLATILES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

ENTRY DATE ---
o HIGH EXPLOSIVES 
x INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify ________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Boron is non-standard and not validated. 
Uranium was analyzed by ICP and validated using inorganic 
baseline criteria. 

Signature/1st validation (?kJ~~~~x_;~~(l~L~=:~i~~~~-~~~~~~+/~,LY+/~q~)L_ ___ 
Signature/2nd validation -~---~~~-~-----------~/- I ' 
Qualifiers entered ' Date ------------------------- -------



CCS AND VALIDATION 

Explanation of qualifiers (Q): 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx~ate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

P Use professional judgement based on data use . It usually 
has an "M"with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
~portant to the data user. 

1 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analyltes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likley because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSD or %0 exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSD or %0 exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPD > advisory 20% limit. 

INORGANICS (I) 

3 Spike recovery > upper limit (125%) and the results > the 
EDL. 

3a Spike recovery < lower limit (75%) and the results are > the 
EDL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 res recovery > 120% and results > EDL. 

7a res recovery 50-79% . 

7b res recovery < 50% and result < EDL. 

Sa For rev and CCV, recovery is lower than specification 

Sb For rev and CCV, recovery is higher than specification 

Be For rev and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

Sd For rev and CCV, recovery is extremely low and detection may 
be impaired. 

Be For rev and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1 Carrier recovery 10-40% and result > EQL. 

1 Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



INORGANICS 
Calibration NA 

Present? X yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? x yes no OK 

Continuing calibration 
verification 

Present? X yes no OK Obtain form lab. Q=A 



Blanks (Applies to each) 

Present? x yes no u Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 
Analyze at each wavelength 

Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 10% or 2 hours 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

$ EDL, or if concentration of 
fi""' analyte < 1 OX EDL, repeat all 

samples in batch. 

Cr and Tl detected in blanks and 
sample. 
All analytes detected in blanks 
except Sb, As, Cd, Co, Se, Ag, 
U, and V. 



ICP Interference check sample 

Present? x yes no OK Obtain from lab. Q=A 

Solution contains Ag, Ba, Be, If the ICS recovery is >120% and the 17 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & results are >EDL, qualify data as J+ 
Zn 

If recovery is 50-79%, qualify data as J- 17a 
Analyze at beginning of each 
run If ICS recovery is < 50% and results are < 17b 

EDL, qualify results as R, PM 
Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Spike sample analysis 

Present? x yes no OK Obtain from lab. Q=A I 

One per run, per matrix, If spike recovery > 125% and results < 
concentration, SDG EDL, OK 

''"' % recovery: 75-125% (unless If spike recovery < 75% and results are 13a 
cone. > 4X spike cone.) >EDL, qualify results as J- if same 

matrix, P if not. 

If spike recovery> 125% and results are 13 
>EDL, qualify data as J+ if same matrix, 
P if not 

If spike recovery 30-74% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not 

If spike recovery results < 30% and I 3d 
results < EDL, qualify as R, PM. 



Duplicate 

Present? x yes no OK Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD: ~ 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of± EDL 
Laborato~ Control Sample 
(LCS} 

Aqueous LCS per batch/SDG OK If criterion not met, qualify each analyte 16a 
associated with the LCS in the same 

% recovery : 80-120% (except batch as J-
Ag & Sb) 16 

for < 80% and J+ for > 120% 
Holding time Compare analysis date with date of I 

sample collection on the Analysis 
#*' Analyze water samples for Hg OK Request. 

within 28 days of sample 
collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0487 
Contract: ... b Name: PARAGON_ ANALYTICS__, __ _ 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0.0 

Lab Sample ID: W9710229-1 
Date Received: 10/24/97 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 
7440-66-6 -

2olor Before: COLORLESS 
Color After: COLORLESS 

:omments: 

Analyte Concentration c 
-Aluminum 1600 -

Antimony 7.1 B 
Arsenic - 2.8 u -Barium 6.4 B 
Beryllium 0.06 u 
Boron 67.8 B 
Cadmium--- 0.20 u 
Calcium- 1920 B 
Chromium 5.2 B -Cobalt 0.40 u 
Copper-- 15.7 B 
Iron 921 -
Lead 6.5 u 
Magnesium 924 B 
Manganese 19.8 -Mercury_ 0.08 B 
Nickel 7.8 B 
Potassium 3970 B 
Selenium 39.3 - -Silver 0.70 u 
Sodium-- 76500 
Thallium 5.6 B -Uranium 435 
vanadium -3.4 B -Zinc 12.7 B 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

FORM I - IN 

Q 

E ---

E ---

E ---

M 

-p -p -p -p -p -p -p -p 
-p 

p -p 
-p 
-p 
-p -p -AV 

p 
-p -p -p 
-p -p 
-p -p -p -

-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

ILM03.0 

nnnn12 



TOTAL CYANIDE 
Method 9010 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 3846R 
Client Project No: 
Lab Workorder Number: 9710229 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0487 9710229-1 

ND = Not Detected 

Total Cyanide 
Cone (mg/L) 

ND 
ND 

Date Collected: 1 0/20/97 
Date Analyzed: 1 0/29/97 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.01 
0.01 

nnnoos 



Total CN in Water Calculations and Quality Control Results 

Oeta 81181yzed: Ocloller 29, 1117 
Tune e1181yZed: 8:G0-4:00 

atd Aba 
(ug/L\ IS78nm) 

0 0.000 
20 0.041 
40 0.078 
100 0.180 
200 0.3S3 
300 O.S19 
400 0.682 

10: 
umpte I lnlp 

elia tmll votlmll 

ICV 
ICB 
M Blenk 50 so 
LCS.1 so 50 
DC Low so 50 
DC High so 50 
9710143-1 50 50 
9710143-1 MS 50 so 
9710143-1 MSO 50 50 
9710206-1 50 so 
9710227·1 so so 
CCV so so 
CCB so 50 
9710229-1 50 so 
9710229-1 Oup 50 so 
9710229-1 MS 50 50 
9710236-1 5 50 
9710236-2 so so 
9710236-2 5 so 
CCV 50 so 
CCB so 50 

C8lC 
lOin cone 

(ug/L\ 

~.3 

19.8 
41.6 
101.6 
203.4 
301.0 
396.9 

aiiQ tor 
color aev 

lml) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Regruaion Oytput 
Constant 
Sid Err of Y Est 
R SqU8red 
No. of ObsetY8110ns 
Degrees of Freedom 

X Coeflicjenl(s) 
Sid Err of Coet. 

calC 
Abs lOin cone 

(578nm) lug/Ll 

0.193 109.2 
0.001 ·3.7 
0.006 .0.8 
O.S89 342.2 
0.18S 104.S 
0.581 337.5 
0.006 .0.8 
0.184 103.9 
0.199 112.8 
0.005 •1.3 
C.007 .C.2 
0.179 101.0 
0.001 ·3.7 
0.003 ·2.S 
0.007 .0.2 
0.190 107.5 
0.005 ·1.3 
0.007 .0.2 
0.005 ·1.3 
0.179 101.0 
0.002 ·3.1 

588.2489 
4.7172 

umple 
cone 
mg/L 

-o.oo 
0.342 
0.10S 
0.34 

.0.001 
0.104 
0.11 
.0.00 
.0.00 
0.101 
.0.004 
.0.003 
.0.000 

0.1 
.0.01 
.0.00 
.0.01 
0.10 
·0.00 

Total CN in Water Quality Control Results 
Date enelyzea: October 29, 1997 

BLANK SUMMARY 

blenk I eccept. 
CN cone limit 

10 lm~Ll tm~L) 
I 

M Blenk .0.001 I < 0.01 

LCSSUMMARY 

true CN cone 
reawery 

CNconc found reawery eccept. 
10 tmQILl (mQILl % limit 

LCS.1 0.300 0.342 114 85-11S% 

MATRIX SPIKE SUMMARY 

SPike 
SP*BII I edlleel umpte umple 

recovery' CNconc CN cone CN cone ~ eccept. RPO 
10 (mg/1.) (mQILl tm91Ll % limit % 

9710143-1 MS 0.100 .().001 0.104 10S 183-126% 
9710143-1 MSO 0.100 .0.001 0.113 114 63-128% 8 
9710229-1 MS 0.100 .().003 0.107 110 63-128% 

NO • Not Oetacled 

DISnLLAnON CHECK SUMMARY 

true I CN cone 
reawery 

CN cone found reawery eccepl 
10 lmQILl tmg/L\ % lrmll 

DC Low o. 100 1 0.105 105 90-110% 
DC Hogh 0.300 0.337 112 90.110% 

~.2893 

3.0159 
0.9997 

7 
5 

Rep Limit 
mQIL 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.1 

0.01 
0.1 

0.01 
0.01 

RPO 
eccept. 

limit 

0.30% 

ICVICCV 
recovery 

% 

109 

101 

101 

nnnnns 



U.S. EPA - CLP 

-, .. o Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum -78.1 B -72.4 B -75.7 B 
Antimony=: -- - -- - -- - -

3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.8 u 2.8 u 2.8 u - - - - -
Barium 0.4 B 0.5 B 0.5 B - - - -
Beryllium 0.1 u 0.4 B 0.4 B - - - -
Boron 15.0 B 12.1 B 9.6 u 9.6 u 
Cadmi~ -- - -- - - -

0.2 u 0.2 u 0.2 u 
Calcium- - - - -

33.1 B 48.2 B 63.8 B 
Chromium -- - -- - -- - -

1.9 B 1.8 B 1.8 B - - - - -
Cobalt 0.4 u 0.4 u 0.4 u ,. ... -- - - - -
' oper -0.7 B -0.9 B 0.4 u 
l'ron - -- - -- - - -

33.0 B 46.7 B 37.0 B -- - -- - -- - -
Lead 1.3 u -1.4 B 1.3 u - -- - - -
Magnesium -9.0 B 6.3 B 25.7 B -- - - -- - -
Manganese 0.3 B 0.6 B 0.4 B - - - -
Mercury_ 0.0..::1_ u 0.0~ u 0.~ u 0.0::} u 
Nickel 0.4 u 0.4 u 0.4 B - - - -Potassium 36.3 B 53.3 B 49.1 B -- - -- - -- - -
Selenium 2.6 u 2.6 u 2.6 u - - - - -
Silver 0.7 u 0.7 u 0.7 u -- - - - -Sodium -4.7 B 9.8 B 3.6 u 
ThallilliTl -- - - - -

2.6 u 2.6 u 3.9 B - - - - -Uranium 64.0 u 64.0 u 64.0 u -- - -- - -- - -
~V~nadium_ 0.5 u 0.5 u 0.5 u - - - -
Zl.nc 0.4 u 0.4 u 0.4 u - - - -

- - - -
- - - -
- - - -
- - - -
- - - -

I - - - -
I 
I - - - -I 
I - - - -

FORM III - IN 

SDG No.: 3846R 

Prepa-
ration 
Blank c M 

--14.220 B p -- -3.400 u p -2.800 u p -0.370 B p -0.060 u p -9.600 u p -0.200 u p -126.550 B p -- -1. 450 B p -0.400 u p -0.400 u p -61.700 B p -- --2.180 B p -- -84.320 B p -- -0.230 B p -0.040 u AV -0.450 B p -24.000 u p -- -2.600 u p -0.700 u p --8.170 B p -- -3.140 B p -64.000 u p -- -0.500 u p -0.530 B p -
- --
- --
- --
- --
- --
- --
- --
- --

ILM03.0 



U.S. EPA - CLP 

3 
BLANKS 

ab Name: PARAGON ANALYTICS ____________ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

Preparation Blank Matrix (soil/water) : 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

Analyte 

Aluminum 
Antimony
Arsenic -
Barium 

Initial 
Calib. 
Blank 

(ug/L) 

Beryllium ------------
Boron 
Cadmi~ 
Calcium-
Chromium 
Cobalt 

8pper 
\.iron ---

Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -Silver ---Sodium 
Thalliu:Tn" -Uranium 
vanadium -Zinc 

c 

Continuing Calibration 
Blank (ug/L) 

1 c 2 c 3 

___ 9. 6 u -----

0.0~ u --- _ __ 0.01 B 

FORM III - IN 

c 

SDG No.: 3846R 

Prepa
ration 
Blank C M 

NR 
NR 
NR 
NR 
NR_, 
p -: 
NR I 

NR-i 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

ILM03.0 
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U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: PARAGON ANALYTICS ---- Contract: ____ __ 04LA-97-0487 

SAS No.: SDG No.: 3846R 
Level (low/med) : LOW 

Lab Code: NA Case No.: 
Matrix: WATER_.,--__ _ 
% Solids~or Sample: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Control i 

Limit Spiked Sample Sample Spike 
Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- --
Aluminum 75-125 3425.1500 1595.9200 2000.00 91.5 p 

- - - - -- - -- -- - -
Antimony_ 75-125 502.3200 7.1300 B 500.00 99.0 p 

- - - -- - -
Arsenic 75-125 1959.5600 2.8000 u 2000.00 98.0 p 

- - - - -- --- - -
Barium 75-125 1847.1200 6.3500 B 2000.00 92.0 p 

Beryllium - - - -- --- - -
75-125 48.7700 0.0600 u 50.00 97.5 p 

- - - -- - -
Boron 75-125 1016.9400 67.8300 B 1000.00 94.9 p 

Cadmi~ 
- - - -- -- - -

75-125 44.0400 0.2000 u 50.00 88.1 p 
- - - - -- - -

Calcium NR 
Chromium 

- - -
75-125 184.5300 5.2500 B 200.00 89.6 p 

- - - - -- - -
Cobalt 75-125 479.0200 0.4000 u 500.00 95.8 p 

-- - - - -- - -
Copper __ 75-125 263.6800 15.7100 B 250.00 99.2 p 

- - - -- - -
Iron 75-125 1805.7500 921.2200 1000.00 88.5 p 

- - - - -- -- - -
ad 75-125 441.4000 6.5000 u 500.00 88.3 p 

- - - -- - -
,Cignesium NR - - -

Manganese 75-125 478.1300 19.7600 500.00 91.7 p - - - - --100.9 - -
Mercury_ 75-125 1.0900 0.0810 B 1. 00 AV - - - - -
Nickel 75-125 490.8900 7.8500 B 500.00 96.6 p 

-- - - - -- - -
Potassium NR - - -
Selenium 75-125 2063.9100 39.2800 2000.00 101.2 p 

- - - - - -- - - -
Silver 75-125 42.5700 0.7000 u 50.00 85.1 p -- - - - -- - -
Sodium NR 
Thallium 75-125 2025.1200 - - -5.6400 B 2000.00 101.0 p 

- - - - -- - - -
Uranium 75-125 11248.5800 435.4000 10000.00 108.1 p 
vanadium - -- - - - -- - - -75-125 461.8200 3.4500 B 500.00 91.7 p - - - - -- - -Zinc 75-125 472.1500 12.6900 B 500.00 91.9 p - - - -- - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Comments: 

FORM V (Part 1) - IN ILM03.0 
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U.S. EPA - CLP 

"""" ..... b Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

04LA-97-0487 

SDG No.: 3846R 

Matrix (soil/water) : WATER Level (low/med) : LOW 

% Solids for Sample: 0.0 %Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample ( s) c Duplicate (D) c RPD Q M 

Aluminum 
Antimony-
Arsenic -

1595.9200 1615.3200 1.2 p 

7.1300 B 4.8400 -38.3 -B p 

2.8000 u 2.8000 -u p -
Barium - 6.3500 B 5.9400 B 6.7 p -
Beryllium 0.0600 u 0.0600 u p -
Boron 67.8300 B 70.6200 B 4.0 p -
Cadmi~ 0.2000 u 0.2000 u p 

Calcium - 1917.0300 B 1893.9800 B 1.2 p -- -
Chromium 5.2500 B 5.0600 B 3.7 p -
Cobalt -

--Copper __ 
Iron 

0.4000 u 0.4000 u p 
15.7100 B 16.2500 B 3.4 -p 

921.2200 922.2200 0.1 -p 
-

Lead 6.5000 u 6.5000 u p -
Magnesium 924.2100 B 908.2900 B 1.7 p -
Manganese 
Mercury_ 

15.0 19.7600 19.5900 0.9 p 
0.0810 B 0.0730 B 10.4 AV 

Nickel 7.8500 B 7.5900 B 3.4 p -- -Potassium 3970.7100 B 3933.6900 B 0.9 p -- -Selenium 39.2800 38.8100 1.2 p 
- -Silver 0.7000 u 0.7000 u p -- -Sodium 25000.0 76511.9000 76736.6500 0.3 p 

Thallium -- --so. 9 -5.6400 B 3.3500 B p 
- -Uranium 200.0 435.4000 456.8400 4.8 p 

Vanadium -- -3.4500 B 3.1800 B 8.1 p - -Zinc 12.6900 B 13.5000 B 6.2 p 

FORM VI - IN ILM03.0 
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Thursday, October 23, 1997 

Los Alamos 
NATIONAL LADORA TORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT:/J 

Signature: 

ANALYSIS 
ORDER CODE 

TCN 

METIAL 

METIAL 

+ 8 

+ u 

CONT 
ID 

04LA-97 -0487 05 

04LA-97 -0487 09 

04LA-97 -0487 09 

w 
w 
w 

REQUEST NUMBER: 3846R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3846R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/20/97 ·~ 
10/20/97 o\ 
10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3846R Page 1 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

." J Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

-
Aluminum 25250.0 25690.32 101.7 50500.0 48909.45 96.9 49669.49 98.4 p 

- - - - -
Antimony_ 250.0 250.63 100.3 500.0 481.12 96.2 475.32 95.1 p 

-- - -- - - - - -
Arsenic 250.0 243.80 97.5 500.0 472.46 94.5 464.68 92.9 p 

- -- - - -- - - - - -
Barium 250.0 237.49 95.0 500.0 458.34 91.7 473.70 94.7 p 

Beryllium -- - - -- - - - - -
250.0 250.72 100.3 500.0 474.84 95.0 471.27 94.3 p 

-2500.0 - -- - - - - -
Boron 2609.13 104.4 5000.0 5125.71 102.5 5202.03 104.0 p 

Cadmi~ - - - - - -
250.0 242.34 96.9 500.0 457.99 91.6 465.64 93.1 p 

- -- 25088.41 
- -- - - - - -

:alcium 25250.0 99.4 50500.0 48137.39 95.3 47529.46 94.1 p 

chromium 
- - - - - -

250.0 245.95 98.4 500.0 469.05 93.8 471.57 94.3 p 
- -- - - -- - - - - -

Cobalt 250.0 249.86 99.9 500.0 461.78 92.4 465.27 93.1 p 

~)per= -- - - -- - - - - -
250.0 246.45 98.6 500.0 477.09 95.4 478.51 95.7 p 

-- - - -- 20026.80 
- - - -

on 10250.0 10392.06 101.4 20500.0 97.7 19695.78 96.1 p 
- - - - -

Lead 250.0 242.10 96.8 500.0 456.42 91.3 470.96 94.2 p 

Magnesium -- - - -- - - - - -
25250.0 25646.90 101.6 50500.0 48544.55 96.1 48683.60 96.4 p 

- - - - -
Manganese 250.0 240.59 96.2 500.0 455.62 91.1 454.56 90.9 p 

-- - - -- - - - - -
Mercury_ 2.5 2.46 98.4 2.0 2.00 100.0 2.00 100.0 AV -- - -- --
Nickel 250.0 246.32 98.5 500.0 466.01 93.2 453.26 90.7 p 

Potassium -- - l00.5 ~000.0 
- - - - -

10000.0 10047.97 19415.72 97.1 19276.98 96.4 p 
- - - - -

Selenium 250.0 241. 85 96.7 500.0 463.96 92.8 457.93 91.6 p 
- -- - - -- - - - - -

Silver 250.0 238.59 95.4 500.0 462.17 92.4 460.74 92.1 p 
-- -- - - -- - - - - -

Sodium 10250.0 10326.62 100.7 20500.0 20252.48 98.8 20131.02 98.2 p 
- - - - -

Thallium 250.0 251.27 100.5 500.0 495.32 99.1 481.49 96.3 p 
- -- - - - - - -

Uranium 5000.0 5290.10 105.8 10000.0 10315.38 103.2 10105.82 101.1 p 

vanadium - - - -
250.0 248.95 99.6 500.0 472.28 94.5 472.14 94.4 p 

- -- - - -- - - - - -
Zinc 250.0 248.81 99.5 500.0 456.69 91.3 462.08 92.4 p 

-- - - -- - - - - -
-

-

-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

~ Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found 

Aluminum . 
Antimony_ 
Arsenic -Barium 
Beryllium 
Boron 5000.0 5191.06 103.8 5225.49 
Cadmiurn--- -- - -

-Calcium 
Chromium -Cobalt 
~pper= 

on 
Lead 
Magnesium 
Manganese 
Mercury_ 2.0 1. 89 94.5 2.09 
Nickel -- - --
Potassium 
Selenium -Silver --Sodium 
Thallium -Uranium 
Vanadium -Zinc 

%R(1) 

104.5 

104.5 

M 

-NR 
NR 
NR 
NR 
NR 
p 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
A 
N 
v 
R 

NR 
N 
N 
N 

R 
R 
R 

NR 
N R 
NR 
NR 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

':., . ..>Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration I 
I 

Analyte True Fou::1d %R(1) True Found %R(1) Found %R ( 1) I 
IV: 

-
Aluminum NR 

-
Antimony_ NR 
Arsenic NR -Barium NR 
BeYyllium NR 
Boron NR --Cad:nium NR -Calcium NR 
Chromium NR 

-I 

~alt_l NR 
:;per __ I NR 
on NR 

Lead 1 NR 
Magnesium NR 
Manganese NR 
Mercury_ 2.0 2.02 101.0 AV --Nickel NR -Potassium NR 
Selenium NR -
si:ver NR --Sodium 

I 
NR 

Thallium NR 
Uranium 

- I 
I NR 

Vanadium_j NR 
Zinc I NR 

·- -

-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

.o Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

A CRDL Standard Source: PLASMACHEM 

TCP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 

Analyte 

!Aluminum 
Antimony_ 

True 

I
Ars~nic ________ _ 
Bar~um 

Beryllium ______ _ 
Boron 

Found %R 

jcadmium _________ --------- ____ __ 
Calcium 
Chromium 

l
f"''balt -

~pper==: ======= Iron ----Lead 
I Ma gn_e_s-=-i_u_m 

0.2 
Mangar:ese 
Mercury 

!Nickel.-- ______ _ 
·Potass~um -------Selenium 

!
Silver--= ______ _ 
Sodium 
Thallium ------Uranium 
lv~nadium ______ _ 
Z~nc _________ __ 

0.25 125.0 ----

Initial Final 
True Found %R ?ound %R 

400.0 311.75 77.9 277.52 69.4 -- -- - --- --
120.0 118.58 98.8 113.30 94.4 

-- --- - --- --
20.0 18.66 93.3 20.30 101.5 --- ----385. 01 - --369.25 -

400.0 96.3 92.3 -- --- - --- -
10.0 10.20 102.0 9.98 99.8 -- -- --
10.0 9.53 95.3 8.90 89.0 -- - --

10000.0 9538.42 95.4 3979.11 89.8 - - -- --
20.0 20.62 103.1 19.23 96.2 -- -- ---- --

100.0 98.68 98.7 92.28 92.3 -- --- - ---- --
50.0 47.65 95.3 44.14 88.3 -- -- - --- --

200.0 193.65 96.8 184.83 92.4 -- -- - --- --
6.0 4.21 70.2 4.61 76.8 --- - --

10000.0 9859.70 98.6 ~178.93 91.8 -- - - -
30.0 28.42 94.7 26.67 88.9 --- --- - ---- --
80.0 77.68 97.1 74.00 92.5 --- --- - ---- -10000.0 9780.81 97.8 ::,402.09 94.0 -- - -- --
10.0 11.27 112.7 10.76 107.6 --- -- --- -
20.0 20.10 100.5 19.18 95.9 -- -- --- -10000.0 9670.97 96.7 ~334.49 93.3 - - -- --
20.0 22.14 110.7 21.62 108.1 -- -- -- -

400.0 391.17 97.8 347.13 86.8 -- -- - -- -
100.0 96.12 96.1 90.06 90.1 - -- - --- --
40.0 37.94 94.8 34.73 86.8 -- -- - -- -

FORM II (PART 2) - IN ILM03.0 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

f::!._,0 Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

~ CRDL Standard Source: 

ICP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard fo~ AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R . 
Aluminum 
Antimony_ 
Arsenic -Barium 
Beryllium 
Boron 200.0 213.16 106.6 207.32 103.7 
Cadmium- - -- -- -

-
Calcium 
C'hromium 

,if' -
\.,, bal c --Copper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercu~y_ 

Nickel 
Potassium 
Selenium 

I -
Silver I 

I --Sodium 
I ThalliUiTl -

Uranium 
Vanadium -
Zinc 

FORM II (PART 2) - IN ILM03.0 



U.S. EPA - CLP 

D Name: PARAGON ANALYTICS ______ __ 

3 
BLANKS 

Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 3846R 

?reparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Analyt:e 

Initial 
Calib. 

Blank 
(ug/L) c 

Continuing Calibration 
Blank (ug/L) 

1 c 2 c 3 c 

Prepa
ration 
Blank C 

Alumi~um -78.1 B -72.4 B -75.7 B 
Antimony_ ===--3.4-- U --- 3.4- U ===--3.4- U -----------
Arsen.:..c 2.8-- U 2.8- U 2.8- U --- --Barium 0.4 B 0.5 B 0.5 B 
Beryl:iu~ 0.1== U 0.4:= B 0.4:= B 
Boron 15.0 B 12.1 B 9.6 U 9.6 
Cadmi~ ---- 0.2-- ~ ---- 0.2- U 0.2- U ----- -
Calc:::c.lm-- 33.1-- E! 48.2- B 63.8- B 
Chromium_ -- 1. 9== E ~--- 1. 8= B ---- 1. (~ B 
Cabal:. 0 . 4 G I 0 . 4 _ U 0 . 4 U 
(' ppe ~ = -0 . 7-- B - 0 . 9 B 0 . 4- U ========= 
'!ron ---33.0-- B ---46.7- B 37.0- B 

---Lead 1.3 U -1.4 B 1.3 U --- -Magnesium ___ -9.0 __ B ____ 6.3_ B ____ 25.7_ B 
Manga~ese _____ 0.3 __ B _____ 0.6_ B 0.4_ B 

u 

~ ::...26.550 
= ~-- 1.450 

: 0.400 
____ o. 400 

61.700 -----2.180 ----84.320 ---- 0.230 ----
Mercu::::-y _____ o. o ~ u ' _____ o. O:j_ u 0. 0-j_ u 
Nicke::.. --1 0.4:== U ___ 0.4_ U 0.4_ B 

_____ o . 0:1 u 0.040 u -----_____ 0.450 B 
Potassium ____ 36.3 __ E ___ 53.3_ B ____ 49.1_ B 24.000 u ----
Selen:..um ______ 2. 6 U 

1 

____ 2. 6_ U 2. 6_ U ---------
Sil ve~-- _____ 0. 7== l:E~ ____ 0. 7 _ UB 0. 7 _ U 
Sodiu:-r. ___ -4. 7_ _ __ 9. 8_ 3. 6_ U 
Thall.:..um ______ 2.6 U ----~2.6_ U 3.9_ B -------
Urani"Jm ___ 64.0== U 64.0 U 64.0 U 
Vanaa.:..um _____ 0.5 U o 5- u ---- 0.5- u -- ---- . - - -------

2.600 u ---____ 0. 700 u 
-8.170 B ---- 3.140 B ----64.000 u ---- 0.500 u ----Zinc 0.4 __ U ____ 0.4_ U 0.4_ U 

- -------- - -------
= 1 __ 0.530 ~ 

- -------- - -------- - --------
- -------- - -------- - --------
- -------- - --------- - ---------

- ---------
------- - ------- - -------
- -------- - --------- - --------
------- - --------- - --------

p 
p 
p 
p 
p 
p 
p 
p 

M 

p 
p 
p 
p 
p 
p 
p 

AV 
p 
p 
p 
p 
p 
p 
p 
p 
p 

FORM III - IN ILM03.0 



U.S. EPA - CLP 

) Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

3 
BLANKS 

>reparation Blank Matrix {soil/water) : 

Contract: 

SAS No.: 

Dreparation Blank Concentration Units (ug/L or mg/kg) : 

Initia::!. 
Calib. Continuing Calibration 

Blank Blank {ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

Aluminum - - -
Antimony_ - - -Arsenic - - - -Barium - - -Beryllium - - -
Boron 9.6 u 
Cadmi~ 

- - -
- - - -

:alcium 
Chromium 

- - -
- - - -Cobalt: -- - - -Jper 

":e"ron -- - - -
- - -Lead - - -Magnesium - - -Manganese - - -Mercury_ 0.0~ u 0.0-4 B - -Nickel - - -Potassium - - -Sel'=:1ium - - - -Silver -- - - -Sodi·J.m 

Thallium - - -
- - - -Uranium 

'Janadium - - -

Zinc 
- - - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No.: 3846R 

Prepa-
ration 

c Blank c M 

--NR - - -
NR - - -
NR - - -
NR - - -
NR - - -p 

- - -NR - - -
NR - - -
NR - - -NR - - -
NR - - -
NR - - -
NR - - -NR - - -NR - - -
AV - -
NR - -
NR - - -
NR - - -NR - - -NR - - -NR - -
NR - - -
NR - -

=I 
NR - -

-
- -
- -
- - --
- -
- - --
- - --
- - --

ILM03.0 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

~ab Name: PARAGON ANALYTICS ---- Contract: 

Case No.: SAS No: SDG No.: 3846R 

ICP ID Number: TJA 61E 4 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R . 
Aluminum 500000 500000 501464 497824.0 99.6 498749 491284.2 98.3 
Antimony= 

- - - - - - -

Arsenic 
Barium - 500 467.1 93.4 !:47.2 89.4 -- -- - -- -
Beryllium 500 475.1 95.0 458.3 91.7 -- -- - -- -
Boron 
Cadmi~ 1000 889.0 88.9 835.4 83.5 
Calcium - -- -- - -- -

500000 500000 497432 490537.6 98.1 480497 469266.4 93.9 
Chromium 

- - - - - - -
500 469.1 93.8 ~56.9 91.4 

- -- -- - -- -
Cobalt 500 455.9 91.2 441.8 88.4 

'"'" Copper= 
-- -- - -- -

500 506.3 101.3 494.7 98.9 -- -- -- -
Iron 200000 200000 199049 196699.3 98.3 190780 187399.6 93.7 

- - - - - - -
Lead 1000 910.7 91.1 869.0 86.9 -- -- - -- -
Magnesium 500000 500000 503084 498113.5 99.6 491529 482762.2 96.6 - - - - - - -
Manganese 500 457.9 91.6 442.8 88.6 -- -- - -- -
Mercury_ 
Nickel 1000 901.4 90.1 855.8 85.6 -- -- - -- -
Potassium 
Selenium -
Silver lOGO 1072.7 107.3 1046.9 104.7 -- -- -- --Sodium 
Thallium -
l'~:anium 
Vanadium 500 476.1 95.2 461.9 92.4 - -- -- - -- -Zinc 1000 900.4 90.0 868.0 86.8 -- -- - -- -

FORM IV - IN ILM03.0 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

,ab Name: PARAGON ANALYTICS ______ __ Contract: ________ __ 04LA-97-0487 

SAS No.: SDG No.: 3846R 
Level (low/med) : LOW 

· ab Code : NA Case No. : 
latrix: WATER 

% Solids~or Sa_m_p~l-e-:--~0.0 

Concentration Units (ug/L or mg/kg dry weight) : DG/L_ 

Control I 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q ~ 

-1----2000.00 
- --

Aluminum 75-125 3425.1500 1595.9200 91.5 p 
- - - ---- --- - -

Antimony_ 75-125 502.3200 7.1300 B 500.00 99.0 p 
- - - --- - -

Arsenic 75-125 1959.5600 2.8000 u 2000'. 00 98.0 p 
- - - - --- --- - -

Barium 75-125 1847.1200 6.3500 B 2000.00 92.0 p 

Beryllium 
- - - --- -- - -

75-125 48.7700 0.0600 u 50.00 97.5 p 
- - - -- - -

Boron 75-125 1016.9400 67.8300 B 1000.00 94.9 p 

Cadmi~ 
- - - --- --- - -

75-125 44.0400 0.2000 u 50.00 88.1 p -- - -- - - -
Calcium NR 
Chromium 

- Bl 
-

75-125 184.5300 5.2500 200.00 89.6 p 
- - - - u' --- - -

Cobalt 75-125 4.79.0200 0.4000 sco.oo 95.8 p 
-- - - - --- - -

Copper __ 75-125 263.6800 15.7100 B 250.00 99.2 p 
- - - -- - -

Iron 75-125 1805.7500 921.2200 1000.00 88.5 p 
- - - - -- -- - -

3.d 75-125 441.4000 6.5000 u 500.00 88.3 p 

1ercrgnesium 
- - - --- - -NR 

-
::::1 

-
~anganese 75-125 478.1300 19.7600 500.00 91.7 p 

- - - -- -
.Mercury_ 75-125 1.0900 0.0810 BJ 1. 00 100.9 AV - - - - -
Nickel 75-125 490.8900 7.8500 Bi 500.00 96.6 p 

- - - - -I -- -
Potasslum NR 
Selenium 

- -
75-125 2063.9100 39.2800 20SO.OO 101.2 p 

Silver 
- - - - -~--- - -

75-125 42.5700 0.7000 U! ::.o.oo 85.1 p 

Sodium --- - - -
BI __ 20GO.OO 

--- - N 
Thallium 75-125 

- -
2025.1200 5.6400 101.0 p 

- - - - -
Uranium 75-125 11248.5800 435.4000 -I--100GO.OO ::::::::108.1 p 

Vanadium 
- -- - - -

75-125 461.8200 3.4500 B 500.00
1 
__ 91.7 p 

Zinc 
- - - - -

75-125 472.1500 12.6900 Bl 5~0.00 91.9 p 
- - - I --- -

R 

- -I -
I - -· -
I - =I -

- -
-

=i 
-

- -
- -

Comments: 

FORM V (Part 1) - IN ILM03.0 

nooo23 



U.S. EPA - CLP 

6 
DUPLICATES 

Contract: ~ ... o Name: PARAGON ANALYTICS ----
Lab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

04LA-97-0487 

SDG No.: 3846R 

~atrix (soil/water): WATER Level (low/med) : LOW 

% Solids for Sample: 0.0 %Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -
Aluminum 1595.9200 1615.3200 1.2 p 

- - -- - - -
Antimony_ 7.1300 B 4.8~00 B 38.3 p - - - -
Arsenic 2.8000 u 2.8000 u p - --Barium 6.3500 B 5.9400 B 6.7 p -- - - -
Beryllium 0.0600 u 0.0600 u p 

- -
Boron 67.8300 B 70.6200 B 4.0 p 

Cadmi~ 
-- - - -

0.2000 u 0.2000 u p 

Calcium-
- -

I 1917.0300 B 1893.9800 B 1.2 p 

Chromium 
-- - - -

5.2500 B 5.0600 B 3.7 p 
- -- - - -

Cobalt 0.4000 u 0.4000 u p 
- ---Copper __ 15.7100 B 16.2500 B 3.4 p -- - - -

Iron 921.2200 922.2200 0.1 p 
- - -- - - -

Lead 6.5000 u 6.5000 u p 
- -

Magnesium 924.2100 B 908.2900 B 1.7 p -- - - -
Manganese 15.0 19.7600 19.5900 0.9 p 

-- - - - -- - - -
Mercury_ 0.0810 B 0.0730 B 10.4 AV - - -
Nickel 7.8500 B 7.5900 B 3.4 p -- - - -
Potassium 3970.7100 B 3933.6900 B 0.9 p -- - - -
Selenium 39.2800 38.8100 1.2 p 

- - - -- - - -
Silver 0.7000 u 0.7000 u p 
Sodium-- 25000.0 76511.9000 - -

76736.6500 0.3 p 

Thallium - - -- - -- - -- - - -5.6400 B 3.3500 B 50.9 p 
- - - -Uranium 200.0 435.4000 456.8400 4.8 p 

Vanadium -- - - - -- - - -3.4500 B 3.1800 B 8.1 p 
- -- - - -Zinc 12.6900 B 13.5000 B 6.2 p -- - - -

- - -
- - -
- - - -
- - -
- - -
- - -
- - -
- - -

FORM VI - IN ILM03.0 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

,,T"ab Name: PARAGON ANALYTICS ___ _ Contract: 

..:..ab Code: NA Case No.: SAS No.: SDG No.: 3846R 

3olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 2000.0 19::..3.90 95.7 
Antimony_ 500.0 500.59 100.1 
Arsenic 2000.0 1978.34 98.9 
Barium 2000.0 1854.61 92.7 
Beryllium 50.0 49.37 98.7 
Boron 1000.0 930.36 93.0 
Cadmiu:m- 50.0 45.37 90.7 -Calcium 40000.0 39596.84 99.0 
Chromium 200.0 l85.·J8 92.5 
Cobalt 500.0 ~87.4,1 97.5 
Copper __ 250.0 ::2~5.03 98.0 
Iron 1000.0 951.02 95.1 
Lead 500.0 474.:.7 94.8 

, lagnesium 40000.0 39S77.82 99.9 
~anganese 500.0 466.54 93.3 

Mercury 
Nickel - 500.0 491.10 98.2 

!Potassium 40000.0 37739.2.0 94.3 
jseleniu:c:_ 2000.0 2025.72 101.8 
Silver 50.0 42.48 85.0 

I sodium-- 40000.0 40224.29 100.6 
Thallium 2000.0 20::27.£0 101.4 
Uranium 10000.0 10927.32 -109.9 
Vanadiu~ 500.0 473.88 94.8 
Zinc 500.0 476.27 95.3 

FORM VII - IN 
ILM03.0 

nono25 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

,,Lab Name: PARAGON ANALYTIC$ ----- Contract: 

_,ab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:ol id LCS Source: 

Aqueous LCS Source: PLASMACHEM 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 
Antimony= 

-
-

Jl.rsenic - -
Barium . 

-
Beryllium -
Boron 
Cadmi~ 

-
- -

Calcium 
Chromium -

- -
Cobalt -- -Copper __ -
Iron -
Lead -:tgnesium -:t;anganese -
Mercury_ 1.0 1. 05 105.0 -- -- - -Nickel -Potassium -Selenium - -Silver I -- -Sodiurr. -:'hallium - -Uranium 
·Janadium -

-
Zinc -

-
-
-
-
-
-
-
-
-

FORM VII - IN 
ILM03.0 

nono2G 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

04LA-97-0487 
.ab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

1atrix (soil/water) : WATER Level (low/med) : LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result ( s) c ence Q M 

- --Aluminum 1595.92 1095.40 31.4 E p 
Antimony_ -- - -- - - - -7.13 B 17.00 u 100.0 p -- -- - .- - -Arsenic 2.80 u 14.00 u p 
Barium -- -- -- - -6.35 B 7.15 B 12.6 E p 
Beryllium -- - - - -0.06 u 0.30 u p -- -- - -Boron 67.83 B 48.00 u 100.0 p 
Cadmi~ -- -- - - - -0.20 u 1. 00 u p 
Calcium- -- -- - -1917.03 B 1960.05 B 2.2 p 
Chromium -- -- --- - - -5.25 B 13.10 B 149.5 p 
Cobalt - -- -- - - - -0.40 u 2.00 u p --- -- -- - -Copper ___ 15.71 B 14.15 B 9.9 p -- - --- - - -Iron 921.22 958.15 4.0 p 
Lead -- - -- - --- - - -1. 30 u 6.50 u p 
Magnesium -- -- - -924.21 B 821.60 B 11.1 E p -- -- -- - -Manganese 19.76 20.00 B 1.2 p -- - - --- - - -Mercury_ NR - - -Nickel 7.85 B 6.75 B 14.0 p 
Potassium -- -- - - - -3970.71 B 3891.55 B 2.0 p 
Selenium -- -- --- - - -39.28 45.70 16.3 p 
Silver 

- -- - -- - - - - -0.70 u 3.50 u p 
Sodium--- -- -- -15302.38 15148.00 B 1.0 p 
Thalliilii1 ---- -- - --- -- --- - -5.64 B 13.00 u 100.0 p 
Uranium - -- -- - - -435.40 347.05 B 20.3 p 
vanadium -- - -- - - -3.45 B 2.50 u 100.0 p 
Zinc - -- -- - - -12.69 B 11.80 B 7.0 p -- -- --- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM IX - IN ILM03.0 

000027 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

4ab Name: PARAGON_ANALYTICS ______ __ 
b Code: NA Case No.: 

,~~CP ID Number:- TJA 61E 4 - ---

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3846R 

Flame AA ID Number 
-urnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

--
Aluminum 308.22 200 6.2 p 

Antimony_ 
- - ---- - -

206.84 60 3.4 p 
- - - -

Arsenic 189.04 10 2.8 p 

Barium -- - - - -
493.41 200 0.1 p 

Beryllium - - ---- - -
313.04 5 0.1 p 

- - - NR Boron 100 
Cadmium-

---- - -
226.50 5 0.2 p 

Calcium- - - - -
317.93 5000 1.5 F 

Chromium 
- - -- - -

267.72 10 0.3 p 

Cobalt - - - - -
228.62 50 0.4 p 

Copper= 
- - - -

324.75 25 0.4 p 
- - - -

Iron 271.44 100 7.0 p 
- - -- - -

Lead 220.35 3 1.3 p 
- - - -

Magnesium 279.08 5000 3.7 p 
- - --- - -

Manganese 257.61 15 0.1 p 
- - - NR Mercury_ 0.2 --- - -

Nickel 231.60 40 0.4 p 

Potassium - - - -
766.49 5000 24.0 p 

- - -- - -- -
Selenium 196.03 5 2.6 p 

- - - - -
Silver 328.07 10 0.7 p 
Sodium-- - - - -

588.99 5000 3.6 p 
- - -- - -

Thallium 190.86 10 2.6 p 
- - - - -Uranium 292.35 200 64.0 p 

Vanadium 
- - --- - -- -

292.40 50 0.5 p 
- - - - -

Zinc 206.20 20 0.4 p 
- - - -

--
---- , __ 

I 

i--
I ,-,-
1--
! __ 

omments: 

FORM X - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: PARAGON ANALYTICS -----
ib Code: NA Case No.: 

:cp ID Numbe~ TJA61 4 __ _ 

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3846R 

Flame AA ID Number 
curnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) r-: 

INR_ Aluminum 200 -- -
Antimony_ 60 NR - -
Arsenic 10 NR - -
Barium - 200 NR -- - -
Beryllium 5 NR - -
Boron 249.70 100 9.6 p 

Cadmi~ 
- - -- - -

5 NR - - -
Calcium 5000 NR 
Chromium 

-- - -
10 NR - - -

Cobalt 50 NR 
Copper= 

- -
25 NR - -

Iron 100 NR 
Lead -- - INR-3 
Magnesium 

- INR-5000 
Manganese 

-- -
INR= 15 -

Mercury_ 0.2 NR 
Nickel -- -

INR= 40 
Potassium 

-
5000 NR 

Selenium -- - I -5 INR_ 
Silver - -

10 iN?. 
Sodium -- - IN?.-5000 -- - -
Thallium 10 !NE 
Uranium - - INR-200 
Vanadium -- - -

50 NP. - - -
Zinc 20 NP. - -

--
--
--
--
--
--

I __ 

~omments: 

FORM X - IN ILM03.0 

nqo029 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Contract: 
SAS No.: 

Lab Name: PARAGON ANALYTICS ______ __ 
~b Code: NA Case No.: SDG No.: 3846R 

..:cP ID Number: Date: 10/15/97 
Flame AA ID Number 
7urnace AA ID Number 

LEEMAN 4 

:omments: 

Analyte 

Wave
length 

(nm) 
Back

ground 
CRDL 

(ug/L) 

Aluminum 200 
Antimony _________ 60 
Arsenic - 10 
B 

. --I----- --..,..200 arlum ___ j _____ --------
Beryllium! 5 
Boron ~----- 100 

Cadmium_ ========= 5 Calcium 1 5000 
Chromiu_m_/________ 10 

Cobalt--=1------- 50 
Copper ___ /________ 25 
Iron 100 ---Lead 3 ---
IIJagnesiumj------ -------- 5000 
Manganese.~~~~--------- 15 
Mercury_j_253.7G_ 0.2 
Nickel ___ /_____ 40 
Potassium/ 5000 
Selenium_~~------- 5 
Silver 10 
Sodium--~ 5000 

Thallium_ 1 ========= ------- 10 Uranium 200 
Vanadium- 50 
Zinc 20 ----

FORM X - IN 

IDL 
(ug/L) 

--------

N:K 
NR 
NR-
NR 

N?. 
NR
K'R 
N?, 
NR 
N?. 
N?,-

~ . AV
l\'P ; 1 k /o, "'L N?.. 

N?_ 
KE 
N?. 

-------- N?.-
K'-;:;-

N?. 
N-;:; 
NE 

ILM03.0 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

1b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 3846R 

:CP ID Number: TJA 61E 4 Date: 04/15/97 

Analyte 

Wave
length 

(nm) 

Aluminum 308.22 --Antimony __ 206.84 __ 
Arsenic ___ 189.04 __ 
Barium 493.41 
Beryllium =313.04== 
Boron 
Cadmium 226.50 
Calcium-- -317.93--
Chromiu;- -267.72 -- --Cobalt 228.62 --- --Copper ___ 324.75 
Iron 271.44 ----- --Lead 220.35 

11'-1gnesium -279.08--
~anganese =257.61== 
Mercury 
Nickel -- 231.60 
Potassi~m -766.49---
Sele~i~~ 196.03 --Silver 328.07 
Sodium--- -588.99--
Thallium -190.86 -- --Uranium 292.35 
Vanadium- -292.40----Zinc 206.20 

(omments: 

-
-
-
-

Interelement Correction Factors for : 

Al 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

Ca Fe Mg BA 

0.0000000 O.OOOOOOOi 0.0000000 0.0000000 
-o.ooooooo- -o.ooooooo!-o.ooooooo -o.ooooooo 
-o.ooooooo- -o.ooooooo~-o.ooooooo -o.ooooooo 
-o.ooooooo- -o.ooooooo o.ooboooo -o.ooooooo - -- - -0.0000000 0.0000000 0.0000000 0.0000000 

0.0000000 0.0000000 0.0001030 0.0000000 0.0000000 
-0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 - - -- -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
=o.ooooooo =o.ooooooo= =o.oooooooj·=o.ooooooo ~o.ooo3500 

0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
-0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
-0.0003970 -0.0000000- -0.0000630 -0.0000000 -0.0000000 - - -- -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
-0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 

_---o ___ o_o_o_o_o_o_o =o.ooooooo- =o.oooooool=o.ooooooo =o.ooooooo 
_0.0000000 _0.0000000 _O.OOOOOOOi_O.OOOOOOO _0.0000000 

0.0000040 0.0000000 -0.0001270: 0.0000000 0.0000000 - - - -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- -0.0000000 0.0000000 -0.0001380 0.0000000 0.0000000 
=0.0000000 =0.0000000= _0.0000000 =0.0000000 =0.0000000 
_0.0000000 _0.0000000 __ 0.0000000 0.0000000 _0.0000000 

o.ooooooo _o.ooooooo __ o.ooooooo
1
_o.ooooooo _o.ooooooo 

---------- ----------- ----------1---------- ----------· 
---------- ----------- __________ ! __________ ----------· 

FORM XI (Part 1) - IN ILM03.0 

nnnn:11 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

~b Name: PARAGON ANALYTICS __________ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:CP ID Number: TJA 61E 4 Date: 04/15/97 

Analyte 

IAlu~inum_ 
AntJ.mony_ 
Arsenic 

!
Barium 
Beryllium 
Boron 

!
Cadmium_ 
Calcium 
Chromium 
Cobalt 
jcopper= 
Iron ______ _ 
Lead -...,...--

:tgnesium 
'~-'Franganese 

Mercury 
Nickel -

!Potassium 
Selenium 
Silver 

!Sodium--
Thallium 
Uranium 

!Vanadium_ 
Zinc ---

~omments: 

Wave
length 

(nm) 

308.22 
206.84 
189.04 
493.41 
313.04-

226.50 
-317.93 

267.72 
228.62 
324.75 
271.44 
220.35 
279.08 
257.61 

231.60 
766.49-
196.03 
328.07 
588.99 
190.86-
292.35 
292.40 
206.20 

Interelement Correction Factors for 

co CR MN NI 

-0.0058000 0.0000000 0.0000000 -0.0013000 - - -
0.0000000 0.0010000 0.0000000 0.0000000 - - - - -
0.0000000 -0.0029800 0.0000000 0.0000000 - - - -

o.ooboooo 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 

- - - - -

0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 

- - - - -
0.0723000 0.0000000 0.0000000 0.0000000 

- - - - -
-0.0018800 0.0000000 0.0001820 0.0002430 - - - -

0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -

-0.0013000 0.0000000 0.0000000 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - -=-o.ooo1340 

-
0.0010370 0.0000000 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -

FORM XI (Part 2) - IN 

v 

0.0270000 - 0.0000000 -
0.0000000 -
0.0000000 -

-0.0031300 

0.0000000 - 0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 -
0.0150000 - 0.0000000 - 0.0000000 - 0.0000000 -
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 -
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 -
0.0000000 -

ILM03.0 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 3846R 

CP ID Number: TJA61 4 Date: 01/15/97 ----

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.20 0.0000000 0.0000000 0.0000000 _O.OOOOOOOj_O.OOOOOOO 
- -- - - - -=-o.oooo7oo Antimony_ 217.60 0.0001730 0.0000000 0.0000000 0.0000000 
- -- - - - - -

Arsenic 193.70 0.0032220 0.0000000 0.0002370 0.0000000 0.0000000 
-- - -- - - - - - o.ooboooo 

-
Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- -- - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- -- - - - -:-0.0001050 - -
Boron 249.70 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmiu:rn--

- - - - - - -
226.50 0.0000300 0.0000000 0.0002950 0.0000000 0.0000000 

Calcil.:.m - - - - - - - - -
315.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Chromium 
- -- - - - - - -

267.70 0.0000000 0.0000000 -0.0000410 0.0000000 0.0000000 
Cobalt 

- - - - - - - -
228.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0001880 

--- - - - - - - - -
Copper ___ 324.80 0.0000000 0.0000000 -0.0000450 0.0000000 0.0000000 

- - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Lead 220.40 0.0007590 0.0000000 0.0001130 0.0000000 0.0000000 

- - - - - - - -
gnesium 383.20 0.0000000 0.0012260 -0.0007120 0.0000000 0.0000000 

~anga:-:ese 
- - - - - - -
- 257.60 0.0000000 0.0000000 0.0000170 0.0000000 0.0000000 - - - - - - -

:Viercury_ 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Potassium 766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Selenium 

- - - - - - - -
196.00 0.0000000 0.0000000 0.0003760 0.0000000 0.0000000 - - - - - - - - -

Silver 328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 --- - -- - - - - - -
Sodium 589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Thallium 377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- - - - - - -
Uranium 
vanadium 292.40 0.0 1 00000 -0.0000300 0.0000500 0.0000000 0.0000000 

- - -- - - - - -
Zinc 206.20 O.OJOOOOO 0.0000000 0.0000390 0.0000370 0.0000000 

- -- - - - - - -

r__:omments: 

FORM XI (Part 1) - IN ILM03.0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

ab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:cP ID Number: TJA61 4 ---- Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) BE CD co CR MO - - - - -

Aluminum 308.20 0.0000000 0.0000000 -0.0047560 0.0000000 0.0084920 
- -- - - - - -

Antimony_ 217.60 0.0019940 0.0000000 0.0000000 0.0000000 -0.0004360 
- - - - - - -

Arsenic 193.70 0.0000000 0.0000000 0.00069~0 0.0009930 0.0008130 
- - - - - - - - o.ooboooo -

Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Boron 249.70 o.oooocoo 0.0000000 0.0031110 0.0001900 0.0005560 
Cadmi~ 

- - - - - - - -
226.50 0.0000000 0.0000000 0.0001370 0.0000000 0.0001390 

- - - - - - - - -
Calcium 315.90 0.0000000 0.0000000 0.0032140 0.0000000 0.0000000 
Chromium 

- - - - - - - -
267.70 0.0000000 0.0002200 0.0000000 0.0000000 -0.0037690 

- - - - - - - -
Cobalt 228.60 0.0000000 0.0000000 0.0000000 0.0002450 -0.0019700 

-- - - - - - - -
Copper __ 324.80 0.0000000 0.0000000 -0.0003080 0.0000000 0.0006200 

- - - - - - -
Iron 259.90 o.oooocoo 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Lead 220.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
•''''3.gnesium 383.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
.dnganese 257.60 0.0000000 0.0000000 0.0000000 0.0000000 -0.0001510 

- - - - - - -
Mercury_ 
Nickel 231.60 0.00000')0 0.0000000 0.0004950 0.0000000 -0.0018550 
Potassium 

- - - - - - -
766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Selenium 
- - - - - - - -

196.00 0.0000000 0.0000000 0.0009940 0.0000000 0.0000000 
Silver 

- - - - - - - - -
328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Sodium -- - - - - - - - -
589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Thallium 
- - - - - - - -

377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
Vanadium 292.40 0.0000000 0.0000000 O.OOOOOOC; 0.0000000 -0.0108000 - - - - - - - -
Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0022430 0.0005240 - - - - - - - -

I 
~omments: 

FORM XI (Part 2) - IN ILM03.0 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

ab Name: PARAGON ANALYTICS _____ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

reP ID Number: TJA 61E 4 Date: 10/15/97 

Integ. Concentration 
T:.me (ug/L) 

Analyte (sec.) M 

---
Aluminum :.5.00 500000.0 p -- - - -
Antimony :5.00 10000.0 p 

Arsenic - -- - - -
:5.00 10000.0 p 

Barium - -- - - -
:5.00 10000.0 p 

--- - - -
Beryllium :5.00 10000.0 p 

--- -
Boron NR 
Cadmiu:rn-- l5.00 

-
10000.0 p 

Calcium- -- - -
:.5.00 500000.0 p 

Chromium -- - - -
:5.00 10000.0 p 

- -- - - -
Cobalt :5.00 10000.0 p -- -- - - -
Copper __ :.5.00 10000.0 p -- - - -
Iron 2.5.00 200000.0 F -- - - -
Lead :..5.00 10000.0 p -- - - -
Magne;c;ium :.5.00 500000.0 p 

-- - - -
Manga .. ese :.5.00 10000.0 p -- - -
Mercury_ NR -
Nickel :5.00 10000.0 p 

-- - - -
Potassium :5.00 100000.0 p -- - - -
Selenium :5.00 10000.0 p 

1 silver - -- - - -
:5.00 2000.0 F -- - - -

Sodium :5.00 100000.0 F 
Thallium -- - - -:=:.oo 10000.0 p 

- -- - - -
Uranium :5.00 250000.0 p 

vanadium -- - - -
:5.00 10000.0 F - -- - - -

Zinc :s.oo 10000.0 F -- - - -
--
--
--
--
--
--
--

Comments: 

FORM XII - IN ILM03.0 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

3b Name: PARAGON ANALYTICS __ ~---- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:CP ID Number: TJA61 4 ---- Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) rv: 
---

Aluminum 8.00 1000000.0 p 
- - -

Antimo::y- ---
8.00 10000.0 p 

Arsenic - --- - - -
8.00 100000.0 p 

Barium - --- - - -
8.00 50000.0 p 

- - ----Beryllium 8.00 25000.0 p 
--- - - -

Boron 8.00 100000.0 p 

Cadmi~ -- -
8.00 50000.0 p 

- --- - - -
Calcium 8.00 1000000.0 p 

Chromium --- - - -
8.00 100000.0 p 

- -- - - -
Cobal-: 8.00 100000.0 p 

-- -- - - -
Copper __ 8.00 100000.0 p --- - - -
Iron 8.00 1000000.0 p --- - - -
Lead 8.00 100000.0 p ---- - - -
Magnesium 8.00 1000000.0 p --- - - -
Manganese 8.00 50000.0 p --- - - -
Mercury __ NR -
Nickel 8.00 100000.0 :? ---- - - -
Potassium 8.00 1000000.0 p 

--- - - -
Selenium 8.00 100000.0 p 

- ---- - - -
Silver 8.00 10000.0 p 

-- -- - - -
Sodium 8.00 1000000.0 p 

Thallium -- - - -
8.00 100000.0 p 

- -- - - -
Uraniurr. N?. 
Vanadium 8.00 

-
100000.0 p 

- -- - - -
Zinc 8.00 100000.0 p -- - - -

--
--
--

--
Comments: 

FORM XII - IN ILM03.0 

nnnn~r, 



U.S. EPA - CLP 

13 
PREPARATION LOG 

ab Name: PARAGON ANALYTICS Contract: 

Lab Code: NA 

'1ethod: P 

----
Case No.: SAS No.: 

EPA 
Sample 

No. 

---

Preparation Weight 
Date (gram) 

Volume 
(mL) 

04LA-97 10/24/97 100 
04LA-97-- -10/24/97-- ---100--
04LA-97- -10/24/97-- ------ ---100--
LCSW -- -10/24/97- ---100 
PBW = =10/24/97= ----- ==100= 

FORM XIII - IN 

SDG No.: 3846R 

ILM03.0 

0000~7 



U.S. EPA - CLP 

13 
PREPARATION LOG 

1b Name: PARAGON ANALYTICS __________ __ Contract: 

Lab Code: NA Case No. : _____ _ SAS No.: 

ethod: AV 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

04LA-97 _10/27/97 20 - ---- -- -
04LA-97 10/27/97 20 - - 10/27/97 - -- -
04LA-97 20 - - ---- ----- -10/27/97 . LCSW 20 - - 10/27/97 ---- -- -
PBW 20 - - - ----- -

FORM XIII - IN 

SDG No.: 3846R 

ILM03.0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

ab Name: PARAGON ANALYTICS ________ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

.nstrument ID Number: TJA 61E 4 Method: P 

SDG No. :3846R 

qtart Date: 10/27/97 End Date: 10/27/97 

r Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
I No. L B s A E D A R 0 u E B G N G I E G A L 

--- - - - - - - - - - - - - - - - - - - - - - - -100PPM u 1. 00 1005 X 
1zzzzzz=-- ----- - - - - - - - - - - - - - - - . - - - - - - -1. 00 1016 ----- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1020 -- ------ - - - - - - - - -zzzzzz 1. 00 1024 - - - - - - - - - - - - - -

- ------ - - - - - - - - - - - - - - - - - - - - - -I rev 1. 00 1032 X X X X X X X X X X X X X X X X X X X X X ---- - -ICB 1. 00 1038 X X X X X X X X X X X X X X X X X X X X X ------ - -CRI 1.00 1044 X X X X X X X X X X X X X X X X X X X X X -- - -ICSA 1. 00 1053 X X X X X X X X X X X X X X X X X X X X X 
jicsAB_ -- - -

1. 00 1057 X X X X X X X X X X X X X X X X X X X X X -- - -PBW 1. 00 1102 X X X X X X X X X X X X X X X X X X X X X -- - -LCSW 1. 00 1105 X X X X X X X X X X X X X X X X X X X X X ------ - -
~LA-97- 1. 00 1110 X X X X X X X X X X X X X X X X X X X -- - - - -~:tLA-97- 1. 00 1114 X X X X X X X X X X X X X X X X X X X -- - - - -04LA-97- 5.00 1118 X X X X X X X X X X X X X X X X X X X -- - - - -
1

04LA-97- 1. 00 1122 X X X X X X X X X X X X X X X X ----- - - - - - - -zzzzzz 5.00 1127 i -- - - - - - - - - :XI :X - - - - - - - -CCV 1. 00 1131 X X X X X X X X X X X X X X X X X X X -- - -CCB 1. 00 1134 X X X X X X X X X X X X X X X X X X X X X 
jo4LA-97-

-- - -5.00 1143 X X -- - - - - - - - - - - - - - - - - - - - - -04LA-97- 5.00 1147 X X ----- - - - - - - - - - - - - - - - - - - - - -04LA-97- 25.00 1150 X X -- - - - - - - - - - - - - - - - - - - - - -104LA-97- 5.00 1154 X -- - - - - - - - - - - - - - - - - - - - -CRI 1. 00 1158 X X X X X X X X X X X X X X X X X X X X X -- - -ICSA 1. 00 1207 X X X X X X X X X X Y. X Y. X X X X X X X X --I ICSAB_ 
- -1. 00 1211 X X X X X X X X X X Y. X X X X X X X X X X --- - -CCV 1. 00 1217 X X X X X X X X X X X X X X X X X X X X X --- - -CCB 1. 00 1221 X X X X X X X X X Y. X X Y. X X X X X X X X -- - -

I 
--- - - - - - - - - - - - - - - - - - - - - - - -
---- - - - - - - - - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - -

I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

nnnr;~g 

' 
', 
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ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

:nstrument ID Number: TJA 61E 4 Method: P 

SDG No. :3846R 

Start Date: 10/27/97 End Date: 10/27/97 

I Analytes 
EPA 

Sample D/F Time %- R z 
I 

I 
I No. N I 

-I- I -- - - - - - - - - - - - - - - - - - - - - -100PPM u 1. 00 1005 - -- - - - - - - - - - -
::=~:= 

- - - - - - - - - - -jzzzzzz_ 1. 00 1016 . 
-- - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1020 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1024 - -- - - - - - - - - - - - - - - - - - - - - - - -. rev 1. 00 1032 X 

I ICB 
-- - - - - - - - - - - - - - - - - - - - - - -

1. 00 1038 X -- - - - - - - - - - - - - - - - -
-~-

- - - -CRI 1. 00 1044 X -- - - - - - - - - - - - - - - - - -- - - - -ICSA 1. 00 1053 X I 
I 

IICSAB_ 
-- - - - - - - - - - - -,- - - - - - - - -1. 00 1057 X I -- - - - - - - - - - -

-~-
- - - - -~- - - - -PBW 1. 00 1102 X 

LCSW I 1.00 1105 - - - - - - - - - - -- - - - - -- - - - -
X I 

J-0·4LA-97- __ 1. 00 1110 - - - - - - - - - - - - - - -,- - - - -
X i - - - - - - - - - - - - - - - - - - - - -·....,.iLA-97-, __ 1. 0011114 X ! 

- - - - - - - - -
_,_ - - - - - - - - - - -04LA-97- 5.00 1118 X I -- - - - - - - - - -
=I= - - - - - - - - - - -04LA-97- 1. 00 1122 X 

lzzzzzz_ -- - - - - - - - - - - - - - - - - - - - -5.00 1127 I -- - - - - - - - - - - -~- - - - - - - - - - - -CCV 1. 00 1131 X -- - - - - - - - - -
:::1:::1::: 

- - - - - - - - - -CCB 1. 00 1134 X -- - - - - - - - - - - - - - - - - - - -104LA-97- 5.00 1143 -- - - - - - - - - - - -)- - - - - - - - - - - -04LA-97- 5.00 1147 I -- - - - - - - - - - - -1-1- - - - - - - - - - -04LA-97- 25.00 1150 ! -- - - - - - - - - - - - -I- - - - - - - - - - -
1

04LA-97- 5.00 1154 I -- - - - - - - - - - - - _,_ - - - - - - - - - -CRI 1. 00 1158 X I -- - - - - - - - - -ICSA 1. 00 1207 X - - - - - - - - - - - - --- -- - - - - - - - - - - - - - - - - - - - - - -I ICSAB 1. 00 1211 X I -- -- - - - - - - - - - _,_ - - - - - - - - - - -CCV 1.00 1217 X ! 
CCB -- - - - - - - - - - -·- - - - - - - - - - - -1. 00 1221 X i -- - - - - - - - - - - - - - - - - - - - --,-

I --
I 

- - - - - - - - - - -,- - - - - - - - - - - --- - - - - - - - - - - =I= I= - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - -

I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM Y.IV - IN ILM03.0 
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ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: 

:nstrument ID Number: TJA61 4 

Start Date: 10/28/97 

I 
EPA 

Sample 
J No. 

D/F Time % R 

SAS No.: SDG No. :3846R 

Method: P ---
End Date: 10/28/97 

Analytes 

7>~~~~~~~~~~~~~~~~~~~~~~~ 

A S A B B B C C C C C F P M M H N K S A N T U V 
L B S A E D A R 0 U E B G N G I E G A L 

I 

I 

STD-BLAN 1.00 --jA1 __ 1.00 
B1 1.00 

0931 
0934 
0937 
0940 
0943 
0946 
0954 
0957 

------- X --------
-------

X = = =I --zzzzzz 1.00 ---
1 

zzzzzz ___ 1 . o o 
zzzzzz 1.00 --rev 1.oo --ICB 1.00 

jeRI 1=:==1.00 
ICSA 1.00 ----ICSAB 1.00 -----

~QCV 1.00 --
~.2B 1.00 --PBW 1.00 
.LCSW --1.00 
/zzzzzz_j=:==1.oo 
zzzzzz 2.00 
G4LA-97=" ~--1. 00 

j04LA-97-i====1.00 
04LA-97-i 1.00 
04LA-97-,=:==5.oo 

l
zzzzzz 1.00 
zzzzzz_, __ 1.oo 
CCV I 1.00 
CCB ~--1.00 

!zzzzzz_i====1.oo 
zzzzzz 1.00 

;zzzzzz- --1.oo 

lzzzzzz=: =:==1.00 
zzzzzz 1.00 

I zzzzzz- --1. o o 

1

zzzzzz=: ==:=1.00 

----- - - - - -
----------------------------
-------------------------------- - - - - - - - - - -

X ---- - - - - -
-----1000j ________ _ 

X 
X 
X 1003 

1006 
1009 
1012 
1016 
1019 
1022 
1032 
1035 
1038 
1041 
1044 
1047 
1050 

---- - - - - -

---- - - - - -

X 
X 
X 
X 
X 

-----------------------------

= = = = = ~ = = = = =i= = = = = = = = = = = = = ---- - - - - - X 

X ------------------
----------------------------

1053 - - - - - x - - - - - - - - - - - - - - - - - -
1057 - -- - - X - -- - - -~-- - - - - - - -- - -
1100 1 ____ ----- ----- -,------------

1103 ------ -- - - - - - - - - - -1- - - - - - - - - -- -
1106 
1109 
1112 
1115 
1118 

---- - - - - - - - - - -
------------------------

-----------------------------
----------------------------
----------------------------

--------------

FORM XIV - IN ILM03.0 



ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

:nstrument ID Number: TJA61 4 Method: P ---

SDG No. :3846R 

~tart Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

Sample D/F Time % R z 
I No. N 

-- - - - - - - - - - - - - - - - - - - - - - - -STD-BLAN 1. 00 0931 -- - - - - - - - - - - - - - - - - - - - - - - -
JA1 1. 00 0934 . 

-- - - - - - - - - - - - - - - - - - - - - - - -B1 1.00 0937 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 0940 - -- - - - - - - - - - - - - - - - - - - - - - - -lzzzzzz_ 1. 00 0943 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 0946 -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1. 00 0954 -- - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 0957 
jeRI 

-- - - - - - - - - - - - - - - - - - - - - - - -1.00 1000 -- - - - - - - - - - - - - - - - - - - - - - - -ICSA 1. 00 1003 -- -- - - - - - - - - - - - - - - - - - - - - - - -ICSAB 1. 00 1006 -- -- - - - - - - - - - - - - - - - - - - - - - - -
~cv 1.00 1009 4 -- - - - - - - - - - - - - - - - - - - - - - - -
~2B 1. 00 1012 -- - - - - - - - - - - - - - - - - - - - - - - -PBW 1 .00 1016 -- - - - - - - - - - - - - - - - - - - - - - - -.LCSW 1. 00 1019 
/zzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1022 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 2.00 1032 - -- - - - - - - - - -04LA-97- 1. 00 1035 - - - - - - - - - - - - - -

I 
-- - - - - - - - - - - - - - - - - - - - - - - -04LA-97- 1. 00 1038 -- - - - - - - - - - - - - - - - - - - - - - - -04LA-97- 1. 00 1041 -- - - - - - - - - - -04LA-~7- 5.00 1044 - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - -Jzzzzzz_ 1. 00 1047 - - - - --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1050 - -- - - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1053 -- - - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1057 

jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1100 -- - - - - - - - - - - - - -zzzzzz 1. 00 1103 - - - - - - - - - -
-- - - - - - -zzzzzz 1. 00 1106 - - - - - - - - - - - - - - - - -

jZZZZZZ= -- - - - - - - - - - - -1. 00 1109 - - - - - - - - - - - --- - - - - - - - - - - -zzzzzz 1. 00 1112 - - - - - - - - - - - -
!zzzzzz -- - - - - - - - - - - -1.00 1115 - - - - - - - - - - - -

1

zzzzzz= -- - - - - - - - - - - -1. 00 1118 - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. :3846R 

.nstrument ID Number: TJA61 4 Method: P ------
~tart Date: 10/28/97 End Date: 10/28/97 

1 Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
No. L B s A E D A R 0 u E B G N G I E G A L 

- - -zzzzzz 1. 00 1121 
1zzzzzz= 1. 00 1124 -. 
zzzzzz 1. 00 1127 
CCV 1.00 1130 X 
CCB 1. 00 1133 X 

lzzzzzz 1. 00 1136 
zzzzzz 5.00 1139 

1

zzzzzz_ 1. 00 1143 
zzzzzz 1. 00 1146 - - -

I -zzzzzz 1.00 1149 
CRI 1. 00 1152 X 

1-'''''r:SA 1.00 1155 X 
~SA_B_ 1. 00 1158 X 

CCV 1.00 1201 X 
•CCB 
I 

1. 00 1204 X 

FORM XIV - IN ILM03.0 

nnno43 

vt 
I 
I 
I 

-I 



1b Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: 

:nstrument ID Number: TJA61 4 

~tart Date: 10/28/97 

I 
EPA 

Sample D/F Time % R 
No. 

zzzzzz 1. 00 1121 
jZZZZZZ= 1. 00 1124 
zzzzzz 1. 00 1127 
CCV 1. 00 1130 
CCB 1. 00 1133 

/zzzzzz 1.00 1136 -zzzzzz 5.00 1139 
zzzzzz- 1. 00 1143 

!zzzzzz= 1. 00 1146 
zzzzzz 1. 00 1149 
CRI 1. 00 1152 

IC~~- 1.00 1155 
1. 00 1158 

CCV 1. 00 1201 
·CCB 
I 

1. 00 1204 

SAS No.: SDG No. :3846R 

Method: P ---
End Date: 10/28/97 

z 
N 

I= 
1-
1-

I= I 
I 
1-

I= 

FORM XIV - IN 

Analytes 

-~---

I 

-i-

-I-
I 

I -,--,---

-~----,---

---,-
_,_ 

-.-

---,-
I 

ILM03.0 

00004i 



ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

:nstrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :3846R 

Start Date: 10/28/97 End Date: 10/28/97 

1 Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
I 

No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1133 X -- - - - - - - - - - - - - - - - - - - - - - -IS0.2 __ 1. 00 1135 X -- - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1138 X -- - - - - - - - - - - - - - - - - - - - - - -S2 1. 00 1140 X -- - - - - - - - - - - - - - - - - - - - - - -S5 1. 00 1142 X 
ls1o -- - - - - - - - - - - - - - - - - - - - - - -1.00 1145 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1149 - -- - - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 1151 X 
I ICB 

-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1153 X -- - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1153 X -- - - - - - - - - - - - - - - - - - - - - - -CRA 1. 00 1155 X -- - - - - - - - - - - - - - - - - - - - - - -J •. LCSW 1. 00 1158 X -- -- - - - - - - - - -
,.._~zzzz 1. 00 1200 - - - - - - - - - - - - -

- -- - - - - - - - - -zzzzzz 1. 00 1202 - - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1204 

/zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1206 -- - - - - - - - - - - - -i- - - - - - - - - -zzzzzz 1. 00 1209 - -- - - - - - - - - - - - -,-1- - - - - - - - - -zzzzzz 1. 00 1211 
jZZZZZZ= -- - - - - - - - - - - ---- - - - - - - - - -1. 00 1213 - -1--- - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1215 

=1=1= 
- -- - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1218 X -- - - - - - - - - - - - - - - - - - - -

ICCB 1. 00 1220 X zzzzzz -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1222 - -- - -zzzzzz 1. 00 1224 - - - - - - - - - - - - - - - - - - - - -
zzzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1226 

lzzzzzz- -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1229 
1 ZZzzzz- -- - - -1. 00 1231 - - - - - - - - - - - - - - - - - - - ---zzzzzz - - - -1. 00 1233 - - - - - - - - - - - - - - - - - - -
lzzzzzz= -- - - - - - - - - - - -1. 00 1235 - - - - - - - - - - - --- - - - - - - - - - -zzzzzz 1. 00 1237 - - - - - - - - - - - - -
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1240 

1

zzzzzz= -- - - - - - - - - - - -1. 00 1242 - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

()00045 

i 

v: 
I 
I 
' _j 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



w ,ab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: 
,,, ----

Lab Code: NA Case No.: SAS No.: 

Cnstrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :3846R 

Start Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

I Sample D/F Time % R z I 

I No. N 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1133 -- - - - - - - - - - - - - - - - . - - - - - - - -
jS0.2_ 1. 00 1135 -- - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1138 -- - - - - - - - - - - - - - - - - - - - - - - -S2 1. 00 1140 -- - - - - - - - - - - - - - - - - - - - - - - -
1

ss 1. 00 1142 -- - - - - - - - - - - - - - - - - - - - - - - -S10 1 DO 1145 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1 .00 1149 - -- - - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 1151 

I -- - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 1153 -- - - - - - - - - - - - - - - - - - - - - - - -PBW 1.00 1153 -- - - - - - - - - - - - - - - - - - - - - - - -CRA 1. 00 1155 -- - - - - - - - - - - - - - - - - - - - - - - -,',T,csw 1. 00 1158 -- -- - - - - - - - - - - - - - - - - - - - - - - -"'""zzzzz 1. 00 1200 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1202 - -- - - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1. 00 1204 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1206 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1209 - -- - - - - - - - - -zzzzzz 1. 00 1211 - - - - - - - - - - - - - -

1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1213 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1215 
lccv -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1218 
jccB 

-- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1220 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1222 
\ - -- - - - - - - - - - - - - - - - - - - - - - - -
! zzzzzz 1 .00 1224 -- - - -- - - - - - - - - - -)zzzzzz_ 1 .00 1226 - - - - - - - - - --- - - - - - - - -i-zzzzzz 1. 00 1229 - - - - - - - - - - - - - --- - - - - - - - - -I-iZZZZZZ 1. 00 1231 - - - - - - - - - - - - -
izzzzzz- -- - - - - - - - -1. 00 1233 - - - - - - - - - - - - - - -
Jzzzzzz= -- - - - - - - -1. 00 1235 - - - - - - - - - - - - - - - --- - - - - -zzzzzz 1. 00 1237 - - - - - - - - - - - - - - - - - -
lzzzzzz- -- - - - - - -1. 00 1240 - - - - - - - - - - - - - - - - -
lzzzzzz= -- - - - - - - -1. 00 1242 - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

I 

I 

1, 

-r 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

ab Name: PARAGON ANALYTICS Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

Instrument ID Number: LEEMAN 4 Method: AV ---
Start Date: 10/28/97 End Date: 10/28/97 

EPA 

I 
Sample 

No. 
D/F 

\ccv __ 1.00 

)
CCB __ 1.00 
zzzzzz ____ 1.00 

1 zzzzzz ____ 1 . o o 

I
'ZZZZZZ _____ 1.00 
zzzzzz 1.00 ---zzzzzz 1.00 

!zzzzzz-- ---1.00 

Jzzzzzz== =::=1.00 
zzzzzz 1.00 

lzzzzzz ---1.oo 
irF?ZZZZZ== I =::=1. 00 

;~c~ 1--i: ~~ 
'izzzzzz __ ===:1.00 
zzzzzz 1.00 ---

1 zzzzzz ___ 1. o o 
.zzzzzz 1.00 
Jzzzzzz== ===:1.00 
zzzzzz 1.00 --)ZZZZZZ 1.00 

I ---

1 

zzzzzz ___ 1. oo 
zzzzzz 1.00 --IZZZZZZ 1.00 
CCV -- ---1.00 

JccB ===:1.00 
zzzzzz 1.00 

;zzzzzz-- --1.oo 

lzzzzzz== :=:=1.00 
zzzzzz 1.00 

!ZZZZZZ-- --1.00 
104LA-9~ ===:1.00 

Time 

1244 
1246 
1248 
1251 
1253 
1255 
1257 
1300 

!!> R 

Analytes 

A S A B B B C C C C C F P M M H N K S A N T U V 
L B S A E D A R 0 U E B G N G I E G A L 

X --- -·x--------

----------------------------

1302j ___ _ 
1304 
1306 
1308 
1311 
1313 
1315 
1317 
1319 
1322 
1324 
1326 
1328 
1331 
1333 
1335 
1337 
1339 
1342 
1344 
1346 
1348 
1350 
1353 

X --------------- --------X 

------------------------

= = = = = = = = = = =I= = =: =: =: = =: = = = = = =: 
- = = = = = = = = = = =!= = = = = = = = = = = = = ---------------------------- - - - - - - - - - - -

---- - - - - - - - - -

X 
X 

----------------
------------------------
----------------------
--------------- X 

---------------

FORM XIV - IN ILM03.0 

noo047 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

ab Name: PARAGON ANALYTICS _____ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

:nstrument ID Number: LEEMAN 4 Method: AV ----

SDG No. :3846R 

Start Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

Sample D/F Time % R z 
I I No. N 
I --- - - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1244 -- - - - - - - - - - - - - - - - - - - - - - - -. 'CCB 1. 00 1246 

lzzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1248 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1251 -- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 1. 00 1253 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1255 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1257 - -- - - - - - - - - -zzzzzz 1.00 1300 
- - - - - - - - - - - - - -

jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1302 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1304 - -- - - - - - - - - -zzzzzz 1.00 1306 - - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - - - -I,.ZZZZZZ_ 1. 00 1308 -- - - - - - - - - - - - - - - - - - - - - - - -...,,, :.v 1.00 1311 -- - - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1313 ---- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 1. 00 1315 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1317 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1319 - -- - - - - - - - - -zzzzzz 1.00 1322 - - - - - - - - - - - - - -

jZZZZZZ= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1324 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1326 -- - - - - - - - - - -zzzzzz 1. 00 1328 - - - - - - - - - - - - -
jzzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1331 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1333 
zzzzzz -- - - -1. 00 1335 - - - - - - - - - - - - - - - - - - - -

- -- - - - - - - - - - - - - - - -CCV 1. 00 1337 - - - - - - - -
jccB -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 133~ -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1342 - -- - - - - - - - - - - - - - -zzzzzz 1. 00 1344 - - - - - - - - -
1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1346 -- - - - - - - - - - - - -zzzzzz 1.00 1348 - - - - - - - - - - --- - - - -zzzzzz 1. 00 1350 - - - - - - - - - - - - - - - - - - -

1

04LA-97=" -- - - - - - - - - -1.00 1353 - - - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

nono48 

: 

-

-I 
-~ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

1b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3846R 

:nstrument ID Number: LEEMAN 4 Method: AV -----
~tart Date: 10/28/97 

EPA 
Sample 

No. 

04LA-97-
j04LA-97-
zzzzzz 
CCV ___ _ 

ICCB __ 

D/F Time 

1.00 1355 
1.00 1357 
1.00 1359 
1.00 1402 
1.00 1404 

-----

% R 

---- ----- --- -·----

I 
-----~--

---- I'_- ----lr" 
1~, 

End Date: 10/28/97 

Analytes 

A S A B B B C C C C C F P M M H N K S AN Tj~ ~ 
L B S A E D A R 0 U E B G N G I E G A L 

FORM XIV - IN 

X 
-..X 

X 
X 

ILM03.0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: 

.·nstrument ID Number: LEEMAN 4 

~tart Date: 10/28/97 

I 
EPA 

Sample 
No. 

04LA-97-
104LA-97-
zzzzzz 
CCV 

ICCB 

lr' 
I 
•\~,~~· 

D/F Time 

1.00 1355 
1. 00 1357 
1. 00 1359 
1. 00 1402 
1. 00 1404 

% R 

SAS No.: SDG No. :3846R 

Method: AV ----
End Date: 10/28/97 

z 
N 

FORM XIV - IN 

Analytes 

-I-

-1-, 

-i-
1 

-I-

l i 

-·-

ILM03.0 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

DATA EtV.TER~D 
1103970 

ATTN: Steve Fry 

Paragon/All 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT: 

Signature: 

ANALYSIS ANAL YTE( ) 
ORDER CODE 

AM241 

GROSSAB 

GROSSG 

GSCAN 

ISOPU 

I SOU 

SR90 

SAMPLE 
ID 

04LA-97-0487 

04LA-97 -0487 

04LA-97 -0487 

04LA-97 -0487 

04LA-97 -0487 

04LA-97 -0487 

04LA-97 -0487 

02 

02 

02 

02 

02 

02 

04 

w 
w 
w 
w 
w 
w 
w 

REQUEST NUMBER: 3847R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3847R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3847R Page 1 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

qequest Number: 3847R 

Date File Saved: 11/20/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Recaiot Loaistics 
The s8mple was received intact. No prc.i:>lems were obs~rved. 

PAl Sample IDs 
97-10-230-1 

Sec'':>n 2.2 Samole Preparation, Analvsis, and QC Narrative 

So" 'n? 2 1 ''~al· 'ic: f'· 01 ,,..j I('QU ~-.:_J f •• I M I IV.:!. \:.-Lt ... '\ .. ..;..1~=-· =-= 

The s.:mple under Request Number 3847R (Work Order 97-1 0-230) was received on 
~ iJ/24197 and sr.hedule~ f.-,r isotc~i~ uraniu:-n Flnalyses. 

This sample was prepared according to Paragon Ar.31ytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
resulis for this sample are reported in units o' ;>Ci/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

No further anomalous situation were observed in the preparation and analyses of the 
samples listed above. All method required quality control parameters were met. 

PARAGON ANALYTICS, 
. . ~ ... · .... 

00000j 



Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

--<\~ ~~ 
Lisa Duckworth 
Radiochemistry Instrument Technician 

Radiochemistry Final Review 

Section 3 Certification Statement 

Date 

Date r 1 

I certify thal this data package is lr. :..Jmpliance with the tem~s and conditions of the 
contract, both technically and for completeness, except as detailed in this r.ase 
narra~ive. This certification is verified by the Laboratory Manager'~ or designee's 
signc.ature in Lhe hardcopy repcrt. 

Duil Gij:.ipie 
Laboratory Manager 

000002 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794l0014-9S 

Request Number: 3847R 

Date File Saved: 12/04/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 SamoiP Shipping and Rece=pt Loqistic~ 
Th9 sample ·::e:s rece:veci i'1t?':t. '~o prot:lems \. ;;;13 obse:-~·~~. 

PAl Samole IDs 
9710230-1 

The s_.:-nple unde; Request !-lumber 3847R (VVcri~ Orde'" S71 022,0) v:e.s rece::ved o:-1 
1 '1 1~4/S7 a~'"~·~ :cheduie'"' h: ;sat::>oi~ £.i"1~:-i':i:J:-n 2""' 3lv~.~ · 

lhis sample was prepared according to Paragon .A.nal~'ti~S, Inc. pro~edures PAl 
50P776RI, PAl SOP778R3 c'1d PAl SOP78DR2. 

This sample was analyzed by alpha spectrometry accord1ng to Pa:agon Analytics, ,_, 
procedure :··AI SOP714R4. The analyses we-:e completed on 1 ~C5!97. The analy~:~ 
results for this sample are reported ·: units of pCi/liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit 

No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

PARAGON ANAL YTICS, 000001. 



Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

:s;; ?a 

Lisa Duckworth 
Radiochemistry Instrumentation 

Date 

Sec~!on 3 Certification Statement 
I certify that th:s data pacl<agP. is in comp!:ancc with the terr:•:;; nnJ conrfi~icms of ·~s 
contract, both te~hnically a11d for cornpiAtenes~. except as detailed in this case 
narrative. This certificaiion is verified oy the Lc..boratorf Mar.:=:::JE.-'s or ci:.~ignee·~ 
signature in the hardcopy report. 

Don Gippi~? 
Laboratory Manager 

DQte 

000002 



Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/23/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narratin 

Section 2.1 Sarnnle Shinping a~d P..cceipt Lo2:isti~ 
;'.ll s:1::1pks V•\:r.: H.:~ci\ d iu:~e;t. !'<o probi:.:r.L; .,,,::·:.: oL.:,erved. 

Section 2.2 S~r.1nlc Prep?ratior.. Au~h·sis. nne' OC l':arrnti•·.£ 

P AI Sample IDs 
97-10-230-01 

The samples t'nde! "0.eques1 > Lr;r.b~r 3847R (\\'u~;; Orc.1~r c_l/J r,-230) v:~·:-': recciw·o on 1 0.':?4197 and 
scheduled for gamma spec. analyse!>. which were completed on 11/05 ·97. 

The anal:. sis resu1ts fer these sampje~; ure reportt:i m unit~· cfpCilLitt;. L::.: sur,·;_;J]c \\t;·t LLerec, }JI·i:J: 

to analysis. 

This Wu!'!> order was prepared using PAl SOP739R2 and analyzed usir:;; PAI SOP713R4. 

Reported sample activiti~s are NET activities; that is. they have not b~c;; truncated or censored based on 
an a priori detection limit. Rather, as rcc;JJnmended by Ai\SJ N42.2. the actual values for each 
measurement hD···e been reported, and Decision Level values for each c.:1alyte are reported with the 
process blank. Each result should bt: compared to the appropriate deci:,ion level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97-10-230-lll) at a concentration in excess ofthc 2cr total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2cr TPU and in excess of the corresponding decision level. However, 
since no 

411
K was positively identified in the client samples, no quantifications are compromised. 

PARAGON ANALYTICS, 000001. 



Cadmiwn-109 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the Kp xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an "NQ" qualifier is submitted in the electronic deliverable. 

Quantification of 226Ra at low levels based upon the 186 ke V photoBeak is unreliable due to interference 
from 235U, which also has a photopeak at 186 keV. Low levels of 2 5U, though undetectable by this 
method, can cause greatly exaggerated 226Ra results. The 226Ra activity reported should be considered 
qualitative. Activity concentration results above the 2cr TPU for radionuclides identified as present by 
the analysis software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I ce~n'y that this ctata package is in ~ompliance wi1h the tenns and conditions of the contract, ::::>t:-1 

technically and fo: corr._:J~et.eness, exc-ept c::.: detailed in this cao;;e na::-rati\'e. This certification is 
\'erificd b~· tht Labo:ato:y T'dana,;;.!r·s or designee's signuture in the hard copy report. 

iv1ichad ~~ Good\vill Date 
TZadiochE ;;J: stry !nstr· 1mentation 

,;1 

/1? .~ c~ . 
, ~A'c..(f.;'r'"" .. t_?"\_._ __ _ 

Radiochemistry Final Review 
t;/~'1/r 7 

Datf I 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



Paragon Analvtics, Inc. 
Case Narrative File 

Request Number: 3 84 7R 
Date File Saved: 11/21197 

Section I. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Rec~ipt Logistics 
The samples \vere received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analvsis. and QC Narrative 

PAl Sample IDs 
97-10-230-01 

The samples u:1der RP-:juest :'..;umber 3847R (PAl Work Order S7-10-230) were rer.eived on 10:'24'::r7 
<md !:::nedule.: for gross g:i:nr.m ~nalyses, wuich were co!l1tllcted or1 11/06/97. 

The analysis results fnr these sar.~'1les are reported in units ofpCi/Lit\!:- referer ;ed to Cs-137. 

These samples werP prepared ac:;ording to Paragon Analytics, Inc. procedure P AI SOP73 ~- ~.:! 

The Hi1 Ge gamma phot0n detectors were c<.!ibrated using :>. standara of Cesium- 13 7 in water. 
Counting efficiencies were calculated as the ratio of the net integrated count rate in G region of 
interest between 50 and 2000 keY to the known photon emission rate ofthe standard. Sample·· were 
analyzed in the same geometry and counts integrated in the same manner. 

Efficiency calibration for detector GS06 was not performed prior tc i.he analyses Efficiency 
calibration was performed on 11118/97, with the calculated efficiency applied retroactively to the 
analysis of the laboratory control sample (LCS 97-1 0-230-S 1 ). Daily efficiency checks adequately 
demonstrate stability of detector efficiency between analysis and calibration. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

PARAGON ANAL YTICS, '· .... 00000.1 



Gross gamma activity was detected in the blank at a concentration in excess of the minimum 
detectable concentration (MDC). However, the blank activity is well below that reported for the 
client samples and is also below the required quantification limit of 100 pCi!Liter. As the sample was 
depleted for other analyses, no reanalysis is possible, and these results are submitted. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 
Radiochemistry Instrumentation 

karlio~Lemistry f.'inal Rev:ew 

Section 4 Certifi~at:on Statemect 

I r~rtify that this cl;..ta pacl:age is in compliance with the terms and conditions of the contract, 
both technically and for c.ompleteness, except as de~uiled in this case narrative. 7his 
certificatirm is verified by the Laboratory Manager's or designee's signature in the hardcopy 
r;;,or.. 

Don Gipple 
Laboratory Manager 

Date 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/19/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
lhe sa:nple was re~eived inte~t. No probiarns '~'e(e 0hserved. 

PAl Sar 
97-10-

Sect::>n 2.2 Sample F'reparation, Ana!y~!s, a!1d OC ~~arrativc;! 

Tt:s sam;:.ie under Request Nu•11ber 3d47R (Work Oid'"'r 97-1 0-230 ~ 
., 0/24/97 and scheduled for isotopic plutonium ar1alyses. 

;r.is sample was prepared according to raragon An2!yilcs, Inc. p(oc 
SOP776R'i, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry for isotopic pluto
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses\ 
11120~97. The analysis results for this sample ar8 reported in units c 

Reported sample activitie~ are NET activities; that is, they have not 
censored based on an a priori detection limit. 

238Pu activity is reported in the associated method blank above the r 
concentration value. The measured blank activity is below the reqU! 
should be compared to the method blank activity to determine the Vc 

measurement. 

No problems were observed in the preparation and analyses of the ~ 
All method required quality control parameters were met. 

PARAGON ANALYTICS, i!iC. 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/26/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

s~c~;on 2.2.1 Analv.-is Method: .Sr-90 

PAl Sample IDs 
97-10-230-0 I 

Samples under F.equest Nurn0er 38~/"IZ (V.'ork Order 97-l0-::.30) v.·erc.: ;·eceived 
on l 0/24/97 and scheduled for strontium-90 analyses, which were completed on 11/21/97. 

Total radios';ontium is reported =.s Sr-90. The presence of other radioisotopes of strontium may cause 
positive bia::; in the measured strontium concentration. 

These samples consist of water and the results are reported in units of pCi/L. 

This work order was prepared using PAI SOP717R3 and analyzed using PAl SOP724R5. 

Due to limited sample volume neither a duplicate or matrix spike was prepared. A duplicate LCS 
was prepared and reported instead. 

No anomalies were encountered during this analysis. 

PARAGON ANALYTICS, 00000-' J. 



Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

,:.! <L ___ _ 
Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, " i : ~ ~ ... , . 
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Para2on Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11112/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Ship_ning and Receipt Logistics 
The :-::1nmk~ v·:--~' r"·:ei\·,.,-:1 i:~t'-'':(. ~o p:-oblem~ u.re-rc cb~er"l>rl. 

Sl'~tion 2.2 Sa..,:'c Pnoaration. Analvsis, and QC K<;rrative 

PAl Sample IDs 
97-10-230-01 

Sample~ under Requ~st I\ umber 38•PR (PAl Work Order 97-1 0-230) \\·ere recei\·ed on 10.'~4/9:· and 
~cheduled for gross alpi1a'o~ta analysis. \vhicb was completed on 11/6/97. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using PAl SOP702R11, and analyzed using PAI SOP714R5. 

Gross alpha results an .. ;·cfcrenccd tow Am. Gross beta results are referenced to c;r,Sr/Y. 

The results of the hlank (97-1 0-082-B 1) for analytical batch 1 OOR2abw.xls showed activity which is 
less than the required MDC. All of the associated sample results are either Jess than the required 
MDC or greater than five times the blank activity. Per PAl QAP section 9.7.1 the results are reported 
without qualification. 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

PARAGON ANALYTICS, !:.~. 000001 



Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Re ee Gallegos 
Radiochemistry Instrument Technician 

Section 3 Certification Statement 

I . 
_;(.:/2/-/7 

.' I 

Date 

I ccnif_,- lhat this data package L:> ;n corr.tJ:;ance with the t~nns and conditions of the contract. both 
technically and for completeness, except as detailed in this case narrative. This certific'-ltion is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Donald Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, ; · 000002 



CCSIVALIDATION COVER SHEET 

M Code _____ SDG/RN: 3847R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 18 December 97 EDS ENTRY DATE ___ __ 

ANALYTICAL SUITE: o VOLATILES o HIGH EXPLOSIVES 
o SEMIVOLATILES o INORGANICS 
o PESTICIDES/AROCLORS X RADIOCHEMISTRY 

l. 
2. 
3. 
4. 
5. 
6. 

7. 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments __ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 
Other? Identify _____________________________ __ 

PRESENT? 
6 if "yes" 
0 if "no" 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: J80u .. 27 
Signature/2nd validation: 

Qualifiers entered by: Date· 



Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/26/97 

Section 1. Sample Identification Numben 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2· Sample Preparation. Analysis. and OC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-10-230-01 

Samples under Request Number 3847R (Work Order 97-10-230) were received 
on 10/24/97 and scheduled for strontium-90 analyses, which were completed on 11/21197. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

These samples consist of water and the results are reported in units ofpCi/L. 

This work order was prepared using P AI SOP717R3 and analyzed using P AI SOP724R5. 

Due to limited sample volume neither a duplicate or matrix spike was prepared. A duplicate LCS 
was prepared and reported instead. 

No anomalies were encountered during this analysis. 

PARAGON ANALYTICS,: ''"· 000001 



Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reponed with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

e ee Gallegos u Date 
Qjlitte71:IJemistry Instrument Technician 

Date 

Section 3 Certification Statement 

• 
I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PAR A G 0 N AN A LYTIC S, · :; C 
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Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/ATI 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT: 

Signature: 

ANALYSIS ANALYTE( SAMPLE 
ORDER CODE ID 

AM241 04LA-97 -0487 

GROSSAB 04LA-97 -0487 

GROSSG 04LA-97 -0487 

GSCAN 04LA-97 -0487 

ISOPU 04LA-97 -0487 

I SOU 04LA-97 -0487 

SR90 04LA-97 -0487 

CONT 
ID 

02 

02 

02 

02 

02 

~ 
04 

REQUEST NUMBER: 3847R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3847R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

COMMENTS 

w 10/20/97 

w 
w 
w 
w 

10/20/97 

10120/97 

10/20/97 

10/20/97 

w 10120/97 

w 10120/97 

.., 
. • C-' 

~ .;-; 

Final Page of REQUEST NUMBER 3847R Page 1 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/20/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-230-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The sample under Request Number 3847R (Work Order 97-10-230) was received on 
1 0/24/97 and scheduled for isotopic uranium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

No further anomalous situation were observed in the preparation and analyses of the 
samples listed above. All method required quality control parameters were met. 

PARAGON ANALYTICS, '.·.: 000001 



Section 3 Certification Statement 
1 certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

, A"'-?~~ 
Lisa Duckworth 
Radiochemistry Instrument Technician 

Radiochemistry Final Review 

Section 3 Certification Statement 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Client Nmle: Los Alamos National Labolatory 

Client Project Name: None 

Client Project Nt.mber: 3847R 

l,lfl:e:ll:~7(5·;·22:-s-;·L~~·;:: ....... : ::-,,;::~ ::!:7 

LCS Results 

P.1 of1 

Reported on: Th&nday, November 20, 1997 

Laboratory Name: P•ragon AMiytlcs, Inc. 

PAl Work Order Number. 971 0230 

o.te Collected: 1~ov-97 FIMI Aliquot: 1 
Aliquot Units: L 

····--· ... ·.· .·.·-:- .......... ·················· ... Prep SOP: PAl SOP 780R2 
o.te AMiyzed: 19-Nov-97 

AMiytlc:.al SOP: PAl SOP 71<CR<4 Report & .. Is: AS RECEIVED 

Count Tme (min.): 200 Prep a.tch: 143144 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Limits Qualifier 

U-234 11.25 +/- 0.72 0.067 11.66 pCUL 96% +/- 25% 

U-235 0.51 0 +/- 0.070 0.067 NIA pCUL NIA NIA 

U-238 11.89 +/- 0.76 0.052 11.88 pCUL 102111o +/- 25% 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 8.40 8.31 pCUL 99lllo 30-110CW. 

Comments: 

~: 
~ 

'n'U ·Teal Pn!pegatM u.-.inty (-PAl SOP 7.a) u ·R-'lia ................. ._......_....__.eciM!y. 
V2. Clwntc* Y"oeld-- Mlauft ...... 

• • ~~---eallirnlls. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Client Name: L.a. Alamos National L.abonltory 

Client Project Name: None Laboratory fUme: Paragon Analytics, Inc:. 

Client Project Number: 3847R 

Sample Matrix: WATER 

Date Prepared: 1 O.Nov-97 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

PAl Work Order Number: 971 0230 

Date Collect.cl: 1 O.Ncw-W 

Date Analyzed: 19-Nov-97 

Analytical SOP: PAl SOP 71 <4R4 

F"anal Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time (min.): 200 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units 

U-234 0.056 +/- 0.022 0.055 pCUL 

U-235 0.020 +/- 0.013 0.046 pCUL 

U-238 0.036 +/- 0.017 0.046 pCUL 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

U-232 8..40 

Comments: 

TPIJ-T-Pr:; g .... ~(-PAI$0P743) 

MDC· Millrmurn c.-llle Carwralllion (-PAl SOP 708) 

Measured 
8.03 pCUl 96% 

CMI~ 
U .R_. • ._...__..,......,.alic __ _,_ 
Y2 • Cllemic:8l YIMd- .,_..lornda. 

• . Cu.--~ ftGIWIIwl-*dlimila. 

Qualifier 

Control 
Umits 

30-110'111 
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Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Thursday, Nowmber 20, 1997 

Client Name: Loa Alamos National Laboratory 

Client Project NMle: None lAboratory NM1e: Paragon Anatytics. Inc. 

Client Project Number: 3&47R 

Analyte 
Sample 

Result +/- 1 s TPU 

U-234 3.19 +/- 0.25 

U-235 0.102 +/- 0.031 

U-238 2.22 +/- 0.19 

PAl Work Order N&.mber: 971 0230 

Duplicate Units 
Result +/- 1 s TPU 

3.60 +/· 0.28 pCIIL 

0.110 +/- 0.034 pCIIL 

2.09 +/- 0.19 pCIIL 

Chemical Yield Summary 

Sample Matrix: WATER 
Date Collected: :zo.oc:t-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.54 

0.08 

0.25 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Repol1 Basis: AS RECEIVED 

Control Lab 
Limit Qualifiers 

c 1.42 

c 1.42 

c 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

U-232 8.410 6.39 pCIIL 76'11. 30-110'11. 

Comments: 

~ ~ 

TPU • Tlllal P!apagat.cl u-.itlty (-PAl SOP 743) U • R..ull ii-INn ... _,..specific minimum...,.._ 8CIM!y. 

Y2 • o--1 Yoeld- cllllaulllimlla. 

·-~~ ... ---.. ..... 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Client NMie: Los Alamos National Laboratcxy 

Client Project Name: None 

Client Project Number: 3847R 

LCS Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

ubon~tory Name: Paragon Analytlcs. Inc. 

PAl Work Order Number: 9710230 

Date Collected: 10-Ncw-&17 Final Aliquot: 1 
Aliquot Units: L -~;~~:~~] ::-..: :.~ 

Prep SOP: PAl SOP 780R2 

Date AMiyzed: ~Ncw-97 

Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Count Time (min.): 4100 Prep Batch: 143144 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results+/- 1s TPU Added Units Recovery Limits Qualifier 

Arn-241 7.51 +/- 0.48 0.050 7.18 pCIIL 105% +I- 25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 
Am-243 

Comments: 
11-.eioM: 

TPU·T«**"''IF a --~(-PAISOP743) 
MDC. Minimum o..:tallle COII~IIIIaliOII <-PAl SOP 101) 

4.91 

Tracer Units Tracer Yield Control 
Measured Limits 

3.78 pCIIL n% 30-110'111 

• 

Qual~: 
U • R ____ .,. .. mple._;tic _, _...._...,_ 

'1'2- CMrNc:8l Y- _.... -...llllmlla. 

• • ~ Anlllywo8 not-on __.,.limlla. 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Client NMie: Los Alamos National Laboratory 

Client Project Name: None L..abcntory Name: Paragon Analytics. Inc. 

Client Project Number. 3847R 

Sample Matrix: WATER 

Date Prepared: 1 O..Nov-97 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

PAl Work Order Number. 9710230 

Date Collected: 1 0-Nov-;'7 

Date Analyzed: 2~Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count rme (min.): 1000 

Target Nuclide Result +/- 1s TPU MDC Reporting Lab 

Am-241 

Tracer 
Nuclide 
Am-243 

Comments: 

Units 

0.014 +/- 0.015 0.053 pCIIl 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield 

4.91 

Measured 
2.83 pCIIl 58% 

u • A....a il lealtllln tile_,.... ...,citic lftlllimurn ..,....IICIMty. 

Y2 • C'-'ical Y-'d ..... .,.,.lima. 

• • ~ ~ llllt'Wiltlin Clllftlnlllimila. 

Qualifier 

Control 
Limits 

30-110% 

nnnnru~ 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Monday, Oec:ember 08, 1997 

Client Name: U. Alamos N.tional Laboratory 

Client Project NM'Ie: None Labomory N.lme: P•ragon ANIIytics, Inc. 

Client Project Number: 3847R 

Analyte 
Sample 

Result +/- 1 s TPU 

Am-241 0.012 +/- 0.014 

PAl Work Order Number: 971 0230 

Duplicate Units 
Result +/- 1 s TPU 

0.012 +/- 0.017 pCVL 

Chemical Yield Summary 

Sample M•trix: WATER 

Date Collected: 20-0ct-97 
ANIIytiQI SOP: PAl SOP 714R4 

Prep SOP: PAl SOP 780R2 

Aliquot Units: L 
Report Basis: AS RECEIVED 

OER Control Lab 
Limit Qualifiers 

0.01 c 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Am-243 4.91 

Comments: 

lPU·TCIIIIIF'I ¢LII ..... ~(-PAJSOP743) 

Measured 

2.89 pCVL 59% 

~ 

u • Result ill leu lien .. ..,.. .,..:ilic minimum -*IICIMiy. 

Y2 ·Chemical Yield_. .............. 

• • ~ ~ natwilhifl-..allimlls. 

Limits 

30-110% 

000008 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3847R 

Date File Saved: 11/23/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analvsis, and QC Narrative 

Section 2.2.1 Analvsis Method: Gamma Spectroscopy 

P AI Sample IDs 
97-10-230-01 

The samples under Request Number 3847R (Work Order 9710230) were received on 10/24/97 and 
scheduled for gamma spec. analyses, which were completed on 11105/97. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were filtered prior 
to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2. the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97-10-230-81) at a concentration in excess of the 2cr total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2cr TPU and in excess of the corresponding decision level. However, 
since no 4°K was positively identified in the client samples, no quantifications are compromised. 

PARAGON ANALYTICS, ;>~C. 000001 



Cadmium-109 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the Kp xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an ''NQ" qualifier is submitted in the electronic deliverable. 

Quantification of22~ at low levels based upon the 186 keV phot~ak is unreliable due to interference 
from 235U, which also has a photopeak at 186 ke V. Low levels of 5U, though undetectable by this 
method, can cause greatly exaggerated 226Ra results. The 22~ activity reported should be considered 
qualitative. Activity concentration results above the 2a TPU for radionuclides identified as present by 
the analysis software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2a TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 
Radiochemistry Instrumentation 

Radiochemistry Final Review 

Section 4 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. 

Don Gipple 
Laboratory Manager 

Date 
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GAMMA SPECTROz.IETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 01/01/95 10:00 

Client Name: SHARED QC Date Analyzed 11/03/97 16:26 

Lab Sample ID: 97-10-148-S1 Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 30 Min. 

!Nuclide I 
Reported § Percent c;;;] 
Activity Recovery Flag e 

Am-241 108000 103000 105 Pass 
Cd-109 1420000 1400000 104 Pass 
Co-57 30900 32000 96.5 Pass 
Cs-137 37700 . 36600 103 Pass 
Co-60 58700 60100 97.6 Pass 

PAI sets control limits for gamma spectroscopy as follows 
Control Limits = Known ± 15% 

Data stored in file \gdr\prt\W10148S1.97P 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide II Dec. Level (pCi/L) II Nuclide II Dec. Level (pCi/L) I 
Am-241 11.6 Np-237 9.22 
Cd-109 53.0 Th-234 112 
Co-!:>·/ u. /~I:J ¥ L:e-.L44 ~.!:>U 

ce-139 0.930 U-:.l3!:> 3.78 
~;..22-6. ' ... ~.· ...... t ' ... _ ~27 Th-227 7.05 
-~.t>.-212 7.33 .t<.a-:.l~4 24.0 

' Se-75 1.45 Hg-2U3 .L.:>J. 

• Pa-231 66.1 1-~a-233 .J.J.~ 

Ra-223 23.U .I:,;U-.L!:>~ .J.!::Ib 

B~-211 8.97 P.D-2.L4 o.49 
Sn-113 1.85 .t<.n-:.l.L~ :.lb.ts 
P.b-211 46.4 Ann-Rad 4.75 
!::ir-85 2.02 Ba-140 .L I • I:J 

Tl-208 3.40 Cs-134 1.56 
B~-214 14.9 RU-106 32.6 
L:S-.L.J-1 2.10 Mn-54 l. 53 
Y-86 3.68 Ac-228 14.6 
Pa-234m 6'"14 Zn-65 ~~ 'b 

Co-60 4.79 Na-22 3.41 
K-40 63.4 La-140 28.8 ' 

B~-212 59.7 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 1 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

!Nuclide 
II 

Activity ( pCi/Liter ) II % Uncertainty I 
Am-241 1.32 ± 12.5 947 
Np-237 -16.9 ± 11.3 66.4 
Cd-109 22.8 ± 36.8 162 
Th-234 -38.3 ± 136 356 
Co-57 -0.343 ± 0.885 258 
Ce-144 3.71 ± 7.04 190 
Ce-139 -0.299 ± 1.14 380 
U-235 0.221 ± 4.32 1960 
Ra-226 91.2 ± 43.6 47.8 
Th-227 -9.81 ± 8.59 87.6 
Pb-212 2.78 ± 5.54 199 
Ra-224 -115 ± 30.8 26.9 
Se-75 -0.233 ± 1. 77 758 
Hg-203 0.265 ± 1.51 569 
Pa-231 27.3 ± 47.2 173 
Pa-233 0.892 ± 2.71 303 
Ra-223 -8.46 ± 28.0 331 
Eu-152 0.410 ± 4.32 1050 
Bi-211 -36.2 ± 11.1 30.8 
Pb-214 -0.840 ± 7.89 939 
Sn-113 0.384 ± 1.78 464 
Rn-219 11.1 ± 19.1 172 
Pb-211 10.9 ± 43.1 394 
Ann-Rad -21.1 ± 5.93 28.1 
Sr-85 -6.94 ± 2.49 35.9 
Ba-140 1.1.4 ± 7.82 68.9 
Tl-208 -0.417 ± 4.13 991 
Cs-134 -0.658 ± 1.89 288 
Bi-214 7.40 ± 9.10 123 
Ru-106 19.6 ± 15.9 81.1 

000006 ,{16 
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"""' Lab Name: Paragon 

Client Name: LANL 

GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Analytics, Inc. Date Collected: 

Date Analyzed: 

Lab Sample ID: 97-10-230-B1 Sample Matrix: 

Client Sample ID: Blank Count Duration: 

Page 2 of 2 

10/30/97 10:00 

11/05/97 19:37 

Water 

800 Min. 

!Nuclide 
II 

Activity ( pCi/Liter ) 
II 

% Uncertainty I 
Cs-137 0.524 ± 1. 92 367 
Mn-54 -0.162 ± 1.86 1150 
Y-88 2.01 ± 2.03 101 
Ac-228 1.64 ± 15.7 954 
Pa-234m 397 ± 338 85.2 
Zn-65 0.453 ± 4.02 887 
Co-60 3.21 ± 1.93 60.3 
Na-22 1.68 ± 2.11 126 
K-40 13.3 ± 61.0 460 
La-140 0.723 ± 34.1 4720 
Bi-212 -25.7 ± 72.5 282 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAl SOP 743 for details of the TPU determination. 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

Data is stored in file \gdr\prt\W10230B1.97P 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 10/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 11/05/97 19:27 

Lab Sample ID: 97-10-230-D1 Sample Matrix: Water 

Client Sample ID: Dup of 01 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity {pCi/L) I 
LUI R9~) Hg-203 1.99 + 2.18 Ann-Rad 3.60 ± 6.91 

(l) f ~<ta' Ru-106 17.3 20.6 Pa-234m 586 ± 377 * 'J + 
K-40 62.9 ± 69.9 BJ.-212 89.3 ± 79.6 * 
Am-241 5.18 ± 10.9 Np-237 -5.55 ± 11.5 (u 1 1~~a..-~ 
Cd-109 -5.48 ± 38.3 Th-234 -153 ± 126 
Co-57 -0.075 ± 1.15 Ce-144 -3.37 ± 8.89 
Ce-139 -1.34 ± 1.54 U-235 -1.91 ± 4.63 
Ra-226 -15.3 ± 76.5 Th-227 -28.6 ± 11.5 
Pb-212 1. 76 ± 5.96 Ra-224 -50.1 ± 36.3 
Se-75 0.050 ± 2.36 Pa-231 -23.3 ± 59.5 
Pa-233 -0.496 ± 3.56 Ra-223 17.8 ± 35.7 
Eu-152 0.966 ± 5.08 Bi-211 0.151 ± 11.8 
Pb-214 3.93 ± 8.80 Sn-113 0.520 ± 2.33 
Rn-219 -10.3 ± 21.0 Pb-211 -26.2 ± 47.2 
Sr-85 -3.79 ± 3.56 Ba-140 -4.50 ± 17.8 
Tl-208 0.159 ± 4.88 Cs-134 0.382 ± 2.18 
Bi-214 1.70 ± 11.5 Cs-137 0.291 ± 2.32 
Mn-54 1. 37 ± 2.13 Y-88 2.11 ± 2.78 
Ac-228 2.17 ± 16.8 Zn-65 -3.12 ± 4.99 
Co-60 1.04 ± 2.17 Na-22 1.03 ± 2.20 

17 v La-140 -1430 ± 2530 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
Pb-214. Ra-226 is susceptible to interference from U-235. 

An asterisk (*) indicates that the reporting software anomalously reports 
a peak for this radionuclide. The result is an artifact of net reporting. 
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Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 11/6/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-176 Units 

Sample Reponed Known Percent 
m Activitv Value Rccoverv 

97-10-230-Sl 8694 8702 99.90/o 

Reponed Unccnaintics are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

Prepared by ft ~ r-;:.121197 

pCi/L 

Flag 

PASS 
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Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 11/5/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-176 Units: pCi/L 

Client Sample ID Lab Sam_ple ID Activity Uncertainty MDC 

Blank 97-10-230-BI 72 11 17 

Reported activities are the calculated net activities, not ttuncated or censored by an a priori detection limit 
estimate. 

Reponed Uncenainties are the Estimated Total Propagated Uncenainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

Prepared~ ~121197 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3847R 

Date File Saved: 11/19/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0487 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-230-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOPU 

The sample under Request Number 3847R (Work Order 97-1 0-230) was received on 
1 0/24/97 and scheduled for isotopic plutonium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry for isotopic plutonium according to 
ParagonAnalytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
11/20/97. The analysis results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

238Pu activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

No problems were observed in the preparation and analyses of the sample listed above. 
All method required quality control parameters were met. 
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Section 3 Certification Statement 
1 certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

-..__./\ \ '=<iiiib ~ '-'-w_~Y'" \..-
I 

lisa Duckworth 
Radiochemistry Instrumentation 

dJLGew 
Raaiodhemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAJ714R4 

Client N...,.: Loa~ National Labcntory 

Client Project NMte: None 

Client Project Number: 3847R 

LCS Results 

Page1of1 

Reported on: Friday, November 21, 1997 

Laboratory NMte: P•r.gon AMiytlc:a, Inc. 

PAl Wort Ofder Nwnber: W10230 

Date Collected: 1 o-Nov-Q7 Fin11l Aliquot: 1 
Aliquot Units: l :rlll~~#.~~::~~~~:_: .. :::.::::-1 =-~~~ :~!~ 

Prep SOP: PAl SOP 780R2 

Date AMiyzed: 18-Nov-97 

AM!ytal SOP: PAl SOP 714R4 Report S.sis: AS RECEIVED 

Count Time (min.): «X) Prep a.tch: 1-43114 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Limits Qualifier 

Pu-238 0.036 +/- 0.015 0.018 NIA pCUL NIA NIA 

Pu-239 4.63 +/- 0.32 0.0-43 4.85 pCUL 95% +/-25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Pu-242 4.39 

Comments: 

Abboew-

TPIJ • T_, F'l<c p gMPd ~(.-PAl SOP 7G) 

Tracer Units Tracer Yield Control 
Measured Limits 

2.88 pCUl 66% 30-110% 

~ 

u • ,...... .... --........... 8pecllic minimum llliiiiCDble Ktilllly. 

'1'2. a...-1 YlMd-- deNollt limiiL .. ~.......,... .... _..,.__,...,._ 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Friday, November 21, 1i97 

Client Name: Loa Alamos National L.abcntory 

Client Project Name: None Laboratory N~~me: P•ragon Anlllytlc:s, Inc. 

Client Project Number: 3847R 

s.mple Matrix: WATER 

O.te Prepilrec:t: 1 0-Nov-97 

Prep SOP: PAl SOP 780R2 

Prepa.tch: 143114 

PAl Wortc Order Number: 9710230 

DUeCm~: 10-N~ 

DUe Anlllyzed: 18-N~ 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Unit&: L 

Report Buts: AS RECEIVED 

count nne Cmln.): 400 

Target Nuclide Result +/- 1 sTPU MDC Reporting Lab 
Units Qualifier 

P&r238 0.052 +1- 0.021 0.051 pCUL 

P&r239 -0.003 +/- 0.012 0.043 pCUL 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

P&r242 4.39 2.46 pCUL 56% 30-110% 

Comments: 

QuM......,Iap: 

TPU • Talal ~~~-PAl SOP 743) u ....... -...,. ............ ._;roc_,-*eciMly. 

MDC • ........,._ a.-ble Coo-•-• (-PAl SOP 7118) '12-o....-1 Yoeld_..,. ......... . 
• -~~-willoin---limlla. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Friday, November 21, 1997 

Client NMte: Loa Alamos N.uonaJ l.abcntory 

Client Project fUme: None a...bomory NMie: P•r-von AMiytic:s, Inc. 

Client Prajec:t Number: 3847R 

Analyte 
Sample 

Result +/· 1 s TPU 

Pu-238 0.0218 +/- 0.0082 

P~239 0.0062 +/- 0.0086 

PAl Wort Order Nwnber: 9710230 

Duplicate Units 
Result +/· 1 s TPU 

0.0153 +I· 0.016 pCIIL 

0.025 +/- 0.012 pCIIL 

Chemical Yield Summary 

s.mple Mmtx: WATER 
o.te Collected: 20-0ct-97 
AMiytical SOP: PAl SOP 714R4 

DER 

1.12 

0.65 

Prep SOP: PAl SOP 780R2 
Aliquot Units: l 
Report S.sis: AS RECEIVED 

Control Lab 
Umit Qualifiers 

c 1.-42 

c 1.-42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

P~2o42 4.39 1.67 pCIIL 381ft 30-1101ft 

Comments: 

~ 
TPU ·TaM! Pr p ;:aiiDJ ~ (8M PAl SOP '743) U • R.ult ia .._._,._ umple 8pecillc mirlirnuln ._.IIC!Mty. 

V2· a...n-!Yoeld_.dlllaultliiML 

.. ~~-................... 
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Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97 

Client Name: Shared QC Date Analyzed 11/21/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number : 97-10-083 Count Duration: 240 Min. 

sr-90 Sr-90 Sr-90 
Lab Sample ID Known Value Rep't Value Recovery Flag 

97-10-083-S2 13.7 ± 3.70 13.3 ± 2.43 I 97.3% II Pass I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. ·~ The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-10-083-52 is a LCS duplicate. LCS for workorders 
97-10-083, 10-127, 10-120, 10-230, and 10-176. 
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Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97 

Client Name: Shared QC Date Analyzed 11/21/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number : 97-10-083 Count Duration: 240 Min. 

Sr-90 sr-90 sr-90 
Lab Sample ID Known Value Rep't Value Recovery Flag 

97-10-083-S1 13.7 ± 3.70 11.3 ± 2.07 I 82.5% II Pass I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

,, PAI sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank spike for workorders 97-10-083, 10-120, 10-127, 10-230, 
and 10-176. 
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Sr-90 ANALYSIS RESULTS SUMMARY 

Method ASTM 05811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97· 

Client Name: Shared QC Date Analyzed : 11/21/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-083 Count Duration: 240 Min. 

Analyzed by: RG 

sr-90 
Client sample ID Lab Sample ID (pCi/1) 

I 
Blank 

I 
97-10-083-B1 0.01 ± 0.14 

Blank Decision Level 0.16 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u) 
See PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Blank for workorders 97-10-083, 10-120, 10-127, 10-230, and 
10-176. 
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GROSS ALPHA/BETA BLANE SPIKE RESULTS 

Method 900.0/9310 (Modified} 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/27/97 

Client Name: Shared QC Date Analyzed : 11/05/97 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number : 97-10-082 Units pCi/1 

Alpha Recovery Data 

Alpha Alpha Percent 
Lab Sample ID Spike Added Reported Recovery Flag 

97-10-082-S1 667.6 588.4 I 88.1 I Pass 

Beta Recovery Data 

Beta Beta Percent 
Lab Sample ID Spike Added Reported Recovery Flag 

97-10-082-S1 426.0 353.8 83.1 Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike for workorders 97-10-082, 10-083, 10-103, 10-120, 
10-127, 10-146, 10-176, and 10-230. 



ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/27/97 

Client Name: Shared QC Date Analyzed 11/05/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-082 Count Duration: 600 Min. 

Analyzed By : RG 

Gross Alpha Gross Beta 
Client Sample ID Lab sample IO (pCi/1) (pCi/1) 

Blank 10-082-B1 0.79 ± 0.43 -0.46 ± 0.87 
Decision Level 10-082-B1 1.1 2.4 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) 
see PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP70SFC. 

Remarks: 

Blank for workorders 97-10-082, 10-083, 10-103, 10-120, 10-127, 
10-146, 10-176, and 10-230. 
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CCS AND VALIDATION 

Explanation of qualifiers (Q): 

u The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

OJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as •Rn should be looked at for 
relevance for data use. Thus, •Rn implies •pMn also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an •Mn with it, indicating that a manual check should be 
made if the data that is qualified with the •pn is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in •Rn above. 



REASON CQDES FOR YALlDAIION OUALlFlERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1c Carrier recovery 10-40% and result > EQL. 

1d Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of 1xEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 
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RADIOCHEMISTRY 
Lab Control Samele (LCS} OK 

See 
comment 

Present? X yes no Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte 
associated with the LCS in the same 

R6a 

75-125% recovery batch as J: 

The /so-U LCS contains U-234 for < 75% and J+ for > 125% R6 

and U-238. The /so-Pu LCS 
contains Pu-239. They spec. LCS If the LCS sample tracer/ carrier R6d 

contains Am-241, Cd-1 09, Co-57, recovery is < 10%, qualify the associated 

Cs-137, and Co-60. sample data as f_for non-detects. 

Paragon uses a blank spike as the 
LCS for the gross a/~ analysis. 
Matrix Seike {MS) A 

See 
comment 

1/SDG Obtain from lab. Q=A 

·Present? yes X no If criterion not met, qualify all analytes R3a I 

.. associated with the MS with a J- for 
75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Due to insufficient sample volume, 
a matrix spike was not performed 
on the Sr-90 analysis. A duplicate 
LCS was included. The sample 
result is qualified as A. 



2 

Method blank u 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ~Sx the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 

Duglicate A 
s .. 

Present? X yes no 
comment 

Obtain from lab. C=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
Due to insufficient sample volume, RS 
a duplicate was not performed on If one result > EQL and difference > 
the Sr-90 analysis. A duplicate factor of 1 X EQL for water and 2X EQL 
LCS was included. The sample for soil, qualify with 4. 
result was qualified as A. 



3 

EQL u 
s .. 
comment 

When the MDA < the EQL or no EQL is Denote those samples where 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results< the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
The decision level result from the 
blank was used in place of the When the MDA is >EQL: 
MDA tor they spec., gross a!J3, 
and Sr-90 analyses. Qualify as U those sample and blank R10a 

results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resgect to the NA 
regorted uncertainty 

This is a more conservative test Qualify as U those results< three times R11 
·· of detection than simply the reported 1-sigma uncertainty. I 

considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be qualified using this test. uncertainty. 
Tracer/carrier recovery OK 

Present? X yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 1 0 %, qualify R10 
analyses 330 o/o results as R 

Carrier recovery for If tracer recovery is 1 0-30%, 0=4 R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



ALPHA/BETA ANALYSIS RESULTS SUMMARY 
Method 900.0/9310 {Modified) 

Lab Name: Paraqon Analytics, Inc. Date Collected: 10/20/97 

Client Name: Los Alamos National Lab Date Analyzed : 11/05/97 

Client Project ID: 3847R Sample Matrix : Water 

Lab Sample ID Series: 97-10-230 Count Duration: 600 Min. 

Analyzed By : RG 

I I 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/1) (pCi/1) 

04LA-97-0487 10-230-01 5.8 ± 1.2 6.1 ± 1.5 
Dupl~cate-01 10-230-01 7.0 ± 1.4 5.8 ± 1.5 

Reported Uncertainties are the Estimated Total Propaqated Uncertainties (2a). 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared usinq PAI SOP702FC and analyzed usinq 
PAl SOP705FC. 

Remarks: 

Sample 97-10-230-01 is a duplicate of sample 97-10-230-01. 
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Sr-90 ANALYSIS RESULTS SUMMARY 

Method ASTM 05811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/20/97 

Client Name: Los Alamos National Lab Date Analyzed 11/21/97 

Client Project ID: 3847R- Sample Matrix : Water 

Lab Sample ID Series: 97-10-230 Count Duration: 240 Min. 

Analyzed by: RG 
D LL. 

I 
sr-90 

I Client Sample ID Lab Sample ID (pCi/1) 

04LA-97-0487 97-10-230-01 I 0.01 ± 0.14 I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
see PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Friday, November 21, 1997 

Client NM~e: U. Alarl'q National Labonltory 

Client Project NM~e: None Laboratory Name: Paragon Analytica, Inc. 

Client Project Number: 3847R PAl Wort Order Number: 971 0230 

. ························· Sample Matrix: WATER 

!!·=ll·l··l·=r~t=.:··::·······...:: o.te Prepared: 10-Ncw-97 

Date Collected: 20-0ct-97 Final Aliquot: 1 

Comments: 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143114 

Date Analyzed: ~Nov-97 

Analytical SOP: PAl SOP 714R4 

Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Tme lmin.): 1000 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 

Tracer 
Nuclide 

Pu-242 

Units Qualifier 

Pu-238 0.0218 +/- 0.0082 0.0094 pCUL lt!JO'}h) 
Pu-239 0.0062 +/- 0.0086 0.034 pCUL lu 1' P.~ci" 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield Control 

4.39 

Measured 

2.22 pCUL 51% 

~ 

U • R .... •-11M .. ..,.... epeci11c 1111111mum .--~~~e ectiolly. 

Y2. a..-1 Y.to! _. ...,..,lllimtla. 

• • ~ ANiysoa ~~~~~- -*DIIImiiL 

Limits 

30-110% 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Client Name: Loa Alamos National Labcntory 

Client Project Name: None Laboratory Name: Paragon Analytics. Inc. 

Client Project Number: 3847R PAl Work Order Number: 9710230 

::j:'1Cj~)04LA-97~7 : Sample Matrix: WATER 

:::=j:'fi~·~'j'f971.Q230:1·····················== Date Prepared: 1G-NOY-97 

Date Collected: 20-Cc:t-97 Final Aliquot: 1 
Aliquot Units: L 

Comments: 

AlliiN-•: 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

Date Analyzed: 25-NOY-97 

Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Count Tme (min.): 400 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.012 +/- 0.014 0.061 I pCIIL I Co f{qt:L) 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

Am-243 4.91 3.38 pCIIL 69% 30-110% 

QuallllaniFiep: 

ll"U • Talal P•cpa;lllod ~(-PAl SOP 7.&3) u • A.ull•- tiiLn .. ..,.. spKific minimum llel8ctable -,.. 

Y2. CMmoc&l y---cWaull ..... 

• • Ou!lllc*L ~ natwilhlft _... ..... 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of1 

Reported on: Thursday, NOYember 20, 1997 

Client Name: Los Atamoa Nationall.Jlboratory 

Client Project Name: None Laboratory Nm1a: Paragon Analytic:a. Inc. 

Client Project Number: 3847R PAl Work Order Nlnlber: 9710230 

lli.I:I:!!·~~C:··············' :::: ~A::97 
Prep SOP: PAl SOP 780R2 

Date Collected: »act-97 

Date Analyzed: 1 ~Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Tme (min.): 200 Prep Batch: 143144 

Target Nuclide Result +/- 1 s TPU MDC Reporting Lab 
Units Qualifier 

U-234 3.19 +1- 0.25 0.086 pCi/L !{ 
U-235 0.102 +1- 0.031 0.059 pCi/L 

U-238 2.22 +1- 0.19 0.064 pCIIL 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

U-232 SAO 6.78 pCIIL 81'!1. 30-110'!1. 

Comments: 

Quallflenll'lll 
TPU- T«** PrapagllioJ u-inty (-PAl SOP 743) U • R....a • ._. '*'.,. umple ..,..:ilic"""""""' -llle ~· 

"1'2. Chemal Y"oelcl-- ...,..,. limila . 

• • ~~ __ _....lim ... 
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GAMMA SPECTROMETRY RESULTS SlJMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics Inc. Date Collected: 10/20/97 12:00 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 11/05/97 19:25 

Lab Sample ID: 97-10-230-01 Sample Matrix: Water 

Client Sample ID: 04LA-97-0487 Count Duration: 800 Min. 

I Nuclide II Activity (pCi/L) 
II 

Nuclide II Activity (pCi/L) I 
} RC)a) Ra-226 84.9 ± 53.7 s Tl-208 4.65 ± 2.76 * 

-( l)' [\4] Cs-137 2.60 ± 2.55 * Pa-234m 531 ± 511 * ( U1 R 'ic~..J 
-
( 

K-40 73.2 ± 90.6 "-. Am-241 -10.2 ± 10.7 
II (l. ~a.) Np-237 -0.757 ± 11.9 Cd-109 -20.3 ± 38.5 

Th-234 Co-57 -0.276 

1 

~ 

-226 ± 134 ± 1.37 
Ce-144 2.14 ± 10.6 Ce-139 -1.24 ± 1.51 .,~ 

U-235 -3.35 ± 5.14 T_h-227 7.:28 ± 10.7 
Pb-212 0.884 ± 6.51 Ra-224 -89.2 ± 35.3 IUJ 1 R,9~) Se-75 -0.605 ± 2.34 Hg-203 0.327 ± 2.50 
Pa-231 3.12 ± 68.9 Pa-233 0.399 ± 4.12 
Ra-223 -23.0 ± 40.8 Eu-152 -2.20 ± 6.06 
Bi-211 -13.2 ± 29.9 Pb-214 -1.03 ± 10.5 
Sn-113 0.871 ± 2.83 Rn-219 3.91 ± 25.5 
Pb-211 6.04 ± 56.7 Ann-Rad -25.2 ± 7.72 
Sr-85 -1.37 ± 4.28 Ba-140 10.7 ± 19.6 
Cs-134 0.063 ± 2.64 Bi-214 -3.41 ± 12.7 
Ru-106 1.95 ± 22.7 Mn-54 -1.10 ± 2.76 
Y-88 0.758 ± 4.05 Ac-228 -0.568 ± 20.1 
Zn-65 1.06 ± 6.64 Co-60 -0.394 ± 3.03 ~1 
Na-22 -1.97 ± 3.47 La-140 1060 ± 3240 
Bi-212 29.1 ± 119 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 
Reported Uncertainties are the Estimated Total Propagated Uncertainty (2u) . 
See PAI SOP 743 for details of the TPU determination. 

An S flag denotes potential spectral interference. Cd-109, Bi-211, Ra-224, 
and Np-237 are single peak determinations subject to interference from 
Pb-214. Ra-226 is susceptible to interference from U-235. 

'n asterisk {*) indicates that the reporting software anomalously reports 
~ peak for this radionuclide. The result is an artifact of net reporting. 

h/80~~ 7 
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Gross Gamma Results Summary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 1115/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-230 Units: pCi/L 

Client Sample ID LabSampleiD Collection Date Activitv Uncertaintv 

04LA-97-0487 97-10-230.01 10/20/97 25d 201 

04LA-97-0487 97-10-230-01 10/20/97 265 20 

Blank 97-10-230-81 10/30/97 72 11 

Reported activities arc the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties arc the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 

97-10-230-D1 is a duplicate of sample 97-10-230.01. 

MDC 

Prepared ~.tfif~1197 
)71B!.b-- 7 7- nnnno4 

20 

18 

17 



Monday, December22, 1997 

Los Alamos 
NATIONAL LABORATORY 

DATA ENTER=.O 

0 l o 7 r;. s· 1-f 
REQUEST NUMBER: 4017R 

ANALYSIS TYPE: OTHER 

,) A17N: Sue Zeller 

HUFFMAN LAB ORA TORIES 

4630 INDIANA 

GOLDEN, CO 80430 

Please analyze the enclosed samples 
.. , . aCCOIUing to the schedule indicated: 

SHIP DATE: 12/22197 

REPORT DUE: 1/22/98 

TURN AROUND REQ'O: 30 days 

These samples are on: 

LANL Request Number: 4017R 

Per Agreement Number: 

Project Cost Code: MA4355600040 

RAD SCREENING: Yes, R~lved r .L{ 
COMMENTS: LA -1049_, AP; PO#G V QO 

LANL ER SMO CONTACT: 

.ANAlYSIS ANAL YTE(S) I 
OROERCODE 

HUMACID 04LA-97-0628 01 
~· •, 

w 

DATE 
SAMPLED 

12120/97 

COMMENTS 

Final Page of REQUEST NUMBER 4017R Page 1 



CCS AND VALIDATION 

Expl.anation of qua~.ifiers (Q) : 

U The ana~yte was ana~yzed for but not detected above the 
reported EQL 

J The ana~yte was positive~y identified, the associated 
numerica~ va~ue is the approximate concentration of the 
ana.lyte in the sam.p~e 
J+ Like~y has a high bias 
J- Like~y has a ~ow bias 

UJ The ana~yte was ana~yzed for but not detected. The 
associated va~ue is an est~te 

A The samp~e resu~ts are rejected due to serious deficiencies 
in the abi~ity to ana~yze the samp~e and ~eet qua~ity 
contro~ criteria. Presence or absence cannot be verified. 
Note: Any resu~ts qua~ified as "R" shou~d be ~ooked at for 
re~evance for data use. Thus, "R" imp~ies "PM" a~so, and 
must not be used a~one 

P Use professiona~ judgement based on data use . It usua~~y 
has an "M"with it, indicating that a manua~ check shou~d be 
made if the data that is qua~ified with the "P" i.s 
~portant to the data user. 

1 

In addition, PM a~so means that a decision must be made by 
the project manager/de~egee regarding the need for further 
review of the data. This review shou~d inc~ude some 
consideration of potentia~ impact that cou~d resu~t from 
using the P qua~ified data. (For examp~e, in the case of 
ho~d:i.ng time excedance, the project manager/de~egee can 
decide to use the data with no qua~i.fi.cati.on when ana~y~tes 
of interest are known to not be adverse~y affected by 
ho~d:i.ng time exceedances . Another examp~e is the case where 
soi~ samp~e dup~icate ana~yses for meta~s exceed the 
precision criteria. Since this is ~ik~ey because of samp~e 
non-homogeneity rather than ~ab error, the manager/de~egee 
must decide how to use the data.) 

PM Manua~ review of raw data is recommended to determine if the 
defect impacts data use, as i.n "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSO or %0 exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSO or %0 exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPO > advisory 20% limit. 

INORGANICS (I) 

3 Spike recovery > upper limit (125%) and the results > the 
EOL. 

3a Spike recovery < lower limit (75%) and the results are > the 
EOL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 ICS recovery > 120% and results > EDL. 

7a res recovery 50-79% . 

7b ICS recovery < 50% and result < EDL. 

Sa For rev and CCV, recovery is lower than specification 

8b For rev and CCV, recovery is higher than specification 

Be For ICV and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

8d For ICV and CCV, recovery is extremely low and detection may 
""' be impaired. 

Be For ICV and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1 Carrier recovery 10-40% and result > EQL. 

1 Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



INORGANICS 
Calibration NA 

Present? x yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? x yes no OK 

Continuing calibration 
verification 

Present? X yes no OK Obtain form lab. Q=A 



Blanks (Applies to each) 

" ,, Present? x yes no u Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 
Analyze at each wavelength 

Beginning and end of each run 

ICB and CCB analyzed at a 
frequency of 10% or 2 hours 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

~ EDL, or if concentration of 
analyte < 10X EDL, repeat all 

""" 
samples in batch 

Be was detected in all blanks 
and in the sample. 
All other analytes were detected 
in the blanks, except Sb, As, Cu, 
Pb, Hg, Se, Na, and U 



ICP Interference check sample 

"' Present? x yes no Obtain from lab. Q=A 

Solution contains Ag, Ba, Be, OK If the ICS recovery is >120% and the 17 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & results are >EDL, qualify data as J+ 
Zn 

If recovery is 50-79%, qualify data as J- 17a 
Analyze at beginning of each 
run If ICS recovery is < 50% and results are < 17b 

EDL, qualify results as R, PM 
Each wavelength used for 
samples 

ICS results must be ± 20%of 
true value 
Spike sample analysis 

Present? x yes no RPM Obtain from lab. Q=A 
J-

One per run, per matrix, J+ If spike recovery > 125% and results < 
' 

concentration, SDG EDL, OK 

% recovery: 75-125% (unless If spike recovery < 75% and results are 13a 
cone. > 4X spike cone.) >EDL, qualify results as J- if same 

matrix, P if not. 
Spike recovery: 
Sb 0% If spike recovery> 125% and results are 13 
Cd 0 >EDL, qualify data as J+ if same matrix, 
Hg 31.4 Pifnot 
u 127.6 

If spike recovery 30-74% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not. 

If spike recovery results < 30% and I 3d 
results < EDL, qualify as R, PM. 



Duplicate 

Present? x yes no OK Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD : ~ 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of ± EDL 
Laborato~ Control Sample 
(LCS) 

Aqueous LCS per batch/SDG OK If criterion not met, qualify each analyte 16a 
associated with the LCS in the same 

% recovery : 80-120% (except batch as J-
Ag & Sb) 16 

for < 80% and J+ for > 120% 
Holding time Compare analysis date with date of 

sample collection on the Analysis 
Analyze water samples for Hg OK Request 
within 28 days of sample 
collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0483 
Contract: '~ • ..-D Name: PARAGON ANALYTICS--:-::---

~ab Code: NA - Case No.: SAS No.: SDG No.: 3815R 
Matrix (soil/water) : WATER 
~evel (low/med) : LOW 
~ Solids: o. o 

Lab Sample ID: W9710175-1 
Date Received: 10/21/97 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 
7440-66-6 

2olor Before: BROWN 
Color After: GRN/BRN 

:::omments: 

-

Analyte Concentration c Q 

-
Aluminum 1070000 
Antimony=: 

-17.0 u N ---
Arsenic 98.8 - -
Barium 5790 -
Beryllium 56.4 E - ---Boron 361 B 
Cadmi~ 2.0 u N 
Calcium- - --955000 
Chromium 

-1060 - -Cobalt 1070 -Copper __ 9980 -Iron 1670000 -Lead 250 -
Magnesium 971000 -
Manganese 30100 -Mercury_ 0.29 N - - --Nickel 5040 -Potassium 91300 -Selenium 214 - -Silver 2990 
Sodium-- -382000 
ThalliUll\ -26.0 u -Uranium 4090 N 
Vanadium - - --1120 - -Zinc 2320 -

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLOUDY 

M 

-p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -AV 
p -p -p -p 
-p -p -p -p -p -

-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

DIGESTED SAMPLE WAS BIPHASIC, ONE PHASE GREEN AND ONE BROWN. - - - - - - - - - ------

FORM I - IN ILM03.0 

nonn11 



U.S. EPA - CLP 

'-'.,•b Name: PARAGON ANALYTICS ----
Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

?reparation Blank Matrix (soil/water) : WATER 

~reparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum 22.0 B 9.2 B 75.6 B -- - - -- - -
Antimony_ 3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.8 u 2.8 u 2.8 u - - - - -Barium 0.9 B 0.1 u 0.1 u - - - -Beryllium 1.4 B 0.4 B 0.6 B - - - -
Boron 43.2 B 11.6 B 9.6 u 9.6 u 
Cadmi~ -- - -- - - -1.0 B 0.2 u 0.2 u 
Calcium- - - - -118.6 B 122.2 B 168.3 B 
Chromium -- - -- - -- - -1.3 B 1.2 B 1.4 B 
~~pbalt-= 

- - - -1.2 B 0.4 u 0.4 u - - - -
jt''pper_ 0.4 u 0.4 u 0.4 u - - - -

ron 52.5 B 56.6 B 76.0 B -- - -- - -- - -
jLead 1.3 u 1.3 u 1.3 u 

-40. 5~ - -
/Magnesium -43.2 B B 14.9 B -- -- -- - -- - -Manganese 0.8 B 0.1 u 0.1 u 

0.0~ 0. oi[ o.oL:f -
.Mercury_ u u u O.O!:J. u .... 
I Nickel 1.3 B 0.4 u 0.4 B 
Potassium - - - -30.4 B 24.0 u 65.8 B -- - -- - -- - -

1 Selenium_ 2.6 u 2.6 u 2.6 u . 
- - - -Silver 1.0 B 0.7 u 0.7 u 

Sodium-- - - - --10.1 B -5.4 B 3.6 u -- - -- - - -Thallium 4.4 B 2.9 B 4.1 B - - - - -Uranium 64.0 u 64.0 u 64.0 u -- - -- - -- - -
!Vanadium_ 1.1 B 0.5 u 0.5 u - - - -Zinc 0.9 B 0.4 u 0.4 u - - - -

- - - -I - - - -
- - - -
- - - -
- - - -
- - - -
- - - -

I - - - -

FORM III - IN 

SDG No.: 3815R 

Prepa-
ration 
Blank c M 

--
28.920 B p -- -
3.400 u p -2.800 u p --0.240 B p -- -
0.140 B p -9.600 u p -0.200 u p 

-
131.440 B p -- -0.810 B p 

-0.400 u p -0.400 u p -59.070 B p -- --1.380 B p -- --29.990 B p -- --0.300 B p -- 0.040 u AV 
0.400 u p 

24.000 u p -- . -2.600 u p -0.700 u p --22.760 B p -- -4.810 B p -64.000 u p -- -0.500 u p --0.550 B p -- -
- --
- --
- --
- --
- --
- --
- --
- --

ILM03.0 

000018· 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

~ab Name: PARAGON ANALYTICS ---- Contract: ----- 04LA-97-0483 

· .. ab Code : NA Case No . : SAS No.: SDG No.: 381SR 
1atrix: WATER Level (low/med) : LOW 
% Solids~or Sam--p~l-e_: ___ o.o 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

- -
Aluminum 1171256.1000 1072077.3000 2000.00 4958.9 p 

- - - - -- - - -
Antimony_ 75-125 17.0000 u 17.0000 u 500.00 0.0 N p 

- - -- -
Arsenic 75-125 1972.5000 98.8500 2000.00 93.7 p 

- - - - - -- --121.1 - -
Barium 75-125 8213.7500 5791.9000 2000.00 p 

- - - -- - -- - - -
Beryllium 75-125 109.2500 56.4000 50.00 105.7 p 

- - - - - - -
Boron 75-125 1283.6000 361.0000 B 1000.00 92.3 p 

Cadmi~ - - - -- -- - -
75-125 2.0000 u 2.0000 u 50.00 0.0 N p 

Calcium- - - -- -
NR 

Chromium - - -
1343.4500 1058.7000 200.00 142.4 p 

- - - -- - - - -
Cobalt 75-125 1592.2500 1070.9500 500.00 104.3 p 

-- - - - -- - - - -
Copper __ 10829.3000 9975.8500 250.00 341.4 p 

-----r782610.6000 
- - -- - - - -

Iron 1670799.5000 1000.00 11181.1 p 

rd - 769.4000- - - - -- - -
75-125 250.2000 500.00 103.8 p 

~nesium - - - - - - -
- - NR -

Manganese 32174.5500 30082.7000 500.00 418.4 p --- - - -- - - - -
Mercury_ 75-125 0.6040 0.2900 1. 00 31.4 N AV - - - - -166.2 Nickel 5866.7500 5035.6500 500.00 p 

- - -- - - - -
Potassium NR - - -
Selenium 75-125 1924.4000 214.1000 2000.00 85.5 p 

Silver - - - - - -- 1696.5 - -3836.4000 2988.1500 50.00 p 
Sodium-- - - -- - - - -NR - - -Thallium 75-125 1850.5000 26.0000 u 2000.00 92.5 p 

Uranium - - - --127.6 - -75-125 16855.2000 4094.6000 10000.00 N p 

Vanadium - -- - - -- - -- - -75-125 1506.1500 1121.6500 500.00 76.9 p - - - - --- - -- - -Zinc 2856.6000 2322.8500 500.00 106.8 p - - --- - - - -
- - - -
- - - --
- - - --
- - - -
- - - -
- - - -
- - --

Comments: 
DIGESTED SAMPLE WAS BIPHASIC, ~NE PHASE GREEN AND ONE BROWN. - - - - - - - - - ------

FORM V (Part 1) - IN ILM03.0 

000020 



U.S. EPA - CLP 

~b Name: PARAGON ANALYTICS ______ __ 

Lab Code: NA Case No.: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

04LA-97-0483 

SDG No.: 3815R 

.'.1atrix (soil/water) : WATER Level (low/med) : LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample ( s) c Duplicate (D) c RPD Q M 

- --
Aluminum 1072077.3000 1124327.2000 4.8 p 

Antimony- -- - -- - --- - - -
~7.0000 u 17.0000 u p 

Arsenic - 98.8500 - -
50.0 97.1000 1.8 p 

Barium - -- - - - -- - - -5791.9000 6058.6000 4.5 p 
- - --- - - -

Beryllium 25.0 56.4000 58.1000 3.0 p -- - B - --- - - -
Boron 361.0000 346.5000 B 4.1 p 

Cadmi~ 
-- - - p-: 2.0000 u 2.0000 u - -

Calcium 955178.8000 994830.0000 4.1 p 

Chromium --- - -- - -- - - -
1058.7000 1117.9000 5.4 p 

- - - -- - - -
Cobalt 250.0 1070.9500 1110.2000 3.6 p -- -- - - - -- - - -Copper __ 9975.8500 10282.4500 3.0 p 

- ---r-?34871.6000 - -- - - -
Iron 1670799.5000 3.8 p -- - - - --- - - -
Lead 250.2000 256.3000 2.4 p - - -- - - -
Magnesium --971284.4500 1020866.8500 5.0 p 

- - - -- - - -Manganese 30082.7000 31144.0500 3.5 p --- - -- - -- - - -Mercury_ 0.2 0.2900 0. 3120 7.3 AV - - - -- - -
Nickel 5035.6500 5266.1000 4.5 p - - -- - - -Potassium 25000.0 91262.3000 94463.3000 3.4 p - - -- - -- - - - -Selenium 50.0 214.1000 239.8000 11.3 p - -- - - - - - - -Silver 2988.1500 3122.4500 4.4 p 
Sodium-- - - -- - - -381898.2000 394327.2000 3.2 p 

ThalliU'til -- - -- - -- - - -26.0000 u 26.0000 u p 
- - -Uranium 2000.0 4094.6000 4266.5000 4.1 p 

Vanadium - - - - -- - - -250.0 1121.6500 1117.1000 0.4 p 
Zinc - -- - 232.2. 8500 - - -- - - -2394.0000 3.0 p - - -- - - -

- - - -
- - - -
- - - - . - - -- - - -
- - - -
- - - -
- - - -

FORM VI - IN ILM03.0 

000021 



Tuesday, October 21, 1997 

Los Alamos 
0/iTA ENTERED 

11 c 3 9 ~? y'\ 
NATIONAL LADORA TORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/21/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACli. 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signatur : 

CONT 
ID 

04LA-97-0483 11 

04LA-97 -0483 11 

w 
w 

REQUEST NUMBER: 3816R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 3816R 

Per Agreement Number: 7791 L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/16/97 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3816R Page 1 



Monday, October 20, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/ A Tl 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 10/23/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTAC . 

ANALYSIS 
ORDER CODE 

D2H 

018016 

CONT 
ID 

04LA-97 -0483 11 

04LA-97 -0483 11 

w 
w 

REQUEST NUMBER: 3816R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 3816R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/16/97 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3816R Page 1 



t:\,a RECRA IL..W LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Mr. John Miglio 
Los Alamos National Laboratory 
TA-3, Building 271 
DP. 01U MS-H865 
Los Alamos, NM 87545 

Ref: Subcontract No. 7791L0014-8M 
Data Package for RFW Batch 97101..899 
LANL Request No. 3816R 

Dear Mr. Miglio: 

I - . 

l.-. 

6 November 1997 

Enclosed please find the data package for 1 water sample received 22 October 1997 for 
LANL Request #3816R. This sample was analyzed for stable isotope ratios on a 5 day 
turnaround. The results were faxed 31 October. 

Please do not hesitate to contact me at (610) 280-3000 with any question you may have 
regarding either the hard copy or electronic report. 

FIEr. 
Enclosure: 

Very truly yours, 

Recra LabNet Philadelphia 

~u}/~-t~~~'
J~Jith L.~tone c 0 p "or Proj~t MaMger 

Rcc::rt::~·:<~:_&; j · ~..( 
I 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610)-28D-3000 • Fax (610) 28D-3041 



4f' 

RECRA LabNel Use Only It& Ht:\,;HA 

lq7;dL ~CJ Custody Transfer Record/Lab Work Request Lab Net 

Client l JfJ N I - A.E lS> J::A--:J. 5f-7 / I-< Refrigerator II -< ':·. 
"" Liquid lJ6.L Est. Final Proj. Sampling Date llfType Container 

Project# t);i.7l./ '-1- l){a L/ -ot'lJ ... 4 9 '7 7 -<J(.) 
Solid 

Project Contact/Phone # Volume 
liquid l;}O 
Solid 

RECRA Project Manager .:r; :S" 1 Preservatives -QC 5/!.e_C.. Del C-t....Y.' TAT £DAY ORGANIC INORG 

DateRec'd {1)-,;J,.J..-C,? DateDue _/_n,-..17-'17 
ANALYSES .... c( c( i;m € ~ REQUESTED z 0 z Ql0 Ql 

Account # L ;() /\l L - F c.~ ~ > m a.. a.. J: ::::!: 0 

MATRIX Matrix l RECRA LabNet Use Only J 
CODES: Lab 

ac 

~ Client 10/Descrlption Chosen Matrix Date Time 
S • Soil 10 (.I) Collected Collected 
SE • Sediment 
SO· Solid MS MSO ¥2 
SL ·Sludge 

~ IIJYLA-9 J~ Y3.J II ll<!)t/91 W· Water IV - lv-
0· Oil 
A· Air 
OS· Drum 

Solids 
DL ·Drum ' 

Liquids l 
L· EPfTCLP 

Leachate 
WI· Wipe 
X· Other 
F· Fish 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

6 e Oc J./1<. (),..; 4tlfP 
A5~~"2:~ie tV 1 JN .c d 

____, J 1. 5vfl31300 TO RECRA LabNet Use Only 
• 

2. 
Samples were: CCC Tape was: 

/J111.sc_ -c~~ 
I) Shipped _/Or 1) Present on Outer 

3. Hand Delivere~ Packag't!!> or N 

Airbill" .I>@if'J;;bro(f}n outer 
4. 2) Ambient o' _hilled Package f r N 

5. 
3) Receiv~Good 3) Present on Sample 
Condition r N t!!:Jor N 

s;9iJ~ 6. 
4) Labels Indicate 4) Unbro{r on 
Properly COrved Sample or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 
or N 

by by by by 
CCC Record Present 

Samples Lab6:'nd 5) Received Within Upon S<t'6J' Rec't 

f.' ?-JJ Bx IJ?l-""' _.........-w .. ~~ 1/()(r;J 
CCC Record or N HoldingT~ or N 

- NOTES: y r N 
7 -, 

UJ ~lr. N AI fit>r7l~ S>?~ .::::l=-A o~ -1L ((_ 
-- ·-.raa 'II II ""a:~ ' 

DC1AI,.._I a ,...,__- I 



Tuesday, October 21, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/21/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACli. 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signatur : 

CONT 
ID 

04LA-97-0483 11 

04LA-97 -0483 11 

w 
w 

REQUEST NUMBER: 3816R 

ANALYSIS TYPE: RADOTH 

These samples are on: 

LANL Request Number: 3816R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/16/97 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3816R Page 1 



ruesday, October 21, 1997 

Los Alamos 
NADONALIABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 3816RC 

AlTN: judy Stone 
WESTON 
208 WELSH POOL ROAD 

UONVILLE. PA 19341-1225 

SAMPLE CONT 
10 10 

04LA-97-048 3 11 
04LA-97 -048 3 11 

mNT!DNAME 

RICIIvld far DISPOSAL ly: 

CONTAINER 
OESCRimoN 

1 L amber glass 
1 L amber glass 

!ooo 

Dltl '111111 

REQUEST NUMBER: SI11R 

ANALYSIS 
ORDERCOOE 

02H 
018016 

RICI!wdly: 

PMmD~ 
I :c:::=z 

PRJNTU)Nf.ME 

PltiNTfD NoW£ 

Rtmlrb: 

ANALYSIS lYPE: RAOOTH 

Dlfll nm. 

SICN41\JR£ 

tob7,f1 ;<:)oo 
cZ? 

SICNAl\IU 

SICiNATUR£ 



Tuesday, Oetol...-r 21, 1997 

Los Alamos 
NATIONAL LAiiORATORY 

ATTN: Judy Stone 

WEf:ITON 
208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/21/97 

"~EPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 day 

RAD ~t~REENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACTJ. 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signatu · 

CONT 
10 

04LA-97-0483 11 

04LA-97-Q483 11 

w 
w 

OCT 21'97 7:41 No.OOl P.O= 

REQUEST NUMBER: 3816R 

ANALYSIS TYPE: RAOOTH 

These samples are on: 

LANL Request Number: 3A16R 

Per Agreoment Number: ; ·,-91L0014·1S 

Project Cost Code: MA4:l65600030 

DATE 
SAMPLED 

10/16/97 

10/16/97 

COMMENTS 

Final P11ge of REQUEST NUMBeR 3816H Page 1 



GEOCHRON LABORATORIES a divtsaon of 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS 02138 + U S A 
TELEPHONE. (617) 876-3691 TELEFAX: (617) 661-0148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 

Our Lab. 
Number 

Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

Your Sample 
Number 

HOR-95239 04LA-97-0483 

Road 
19341-1225 

Description 

Water 

t._/ltJL Cj71cr_J1'1 

;J~ ~ 3;;;1(;1( 

REPORT OF ANALYTICAL WORK 

Date Received: 

Date Reported: 

Your Reference: 

oo· 

-77 -77 ** 

10/23/97 
10/31/97 

Req. No. 3816R 

-11.0 -11.0 ** 

** Duplicate analyses on separate aliquots of original sample. 

"Unless otherwise noted, analyses are reported in "1.. notation and are computed as follows: 

Where: 

0/H standard is SMOW 
1801160 standard is SMOW 

··Double atom ratio 

6fls.n,ple ,_ = [ flsample -, ] )( 1000 
Astanclard 

• 

And: 

0/Hstanc:tard = 0.000316"" 

tBo/160stanclard = 0.1Xl3119..a•• 



GEOCHRON LABORATORIES a diviSion ot 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS 02138 + U.S A 
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 

Our Lab. 
Number 

Judy Stone 
RECRA 
208 Welsh Pool 
Lionville, PA 

Your Sample 
Number 

HOR-95239 04LA-97-0483 

Road 
19341-1225 

Description 

Water 

REPORT OF ANALYTICAL WORK 

Date Received: 

Date Reported: 

Your Reference: 

oD" 

-77 -77 ** 

10/23/97 
10/31/97 

Req. No. 3816R 

-11.0 -11.0 ** 

** Duplicate analyses on separate aliquots of original sample. 

'Unless otl'lelwise noted, analyses are reported in '1.. notation and are computed as follows: 

Where: 

0/H standard is SMOW 
1801160 standard is SMOW 

• • Double atom ratio 

• 

And: 

0/H51andald = 0.000316' • 

18o/160slanclatd = 0.0039948 .. 



Monday, Odober 20, 1997 

Los Alamos 
NATIONAL LABORATORY 

11 c .3 9 7 ~1 

REQUEST NUMBER: 3817R 

ANALYSIS TYPE: RAD 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 11/20/97 

These samples are on: 

LANL Request Number: 3817R 

TURN AROUND REQ'D: 30 day 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

RAD SCREENING: Yes, Received 

COMMENTS: LA- 1049, AP; 

LANL ER SMO CONTAC : 

Signatur · 

ANAL YSJS ANAL YTE(S) 
ORDER CODE 

AM241 04LA-97 -0483 

GROSSAB 04LA-97 -0483 

GROSSG 04LA-97 -0483 

GSCAN 04LA-97 -0483 

ISOPU 04LA-97 -0483 

I SOU 04LA-97 -0483 

SR90 04LA-97 -0483 

CONT SAMPLE DATE COMMENTS 
10 MATRIX SAMPLED 

05 w 10116/97 

05 w 10/16/97 

05 w 10/16/97 

05 w 10/16/97 

05 w 10/16/97 

05 w 10/16/97 

13 w 10/16/97 

Final Page of REQUEST NUMBER 3817R Page 1 



Paragon Analvtics, Inc. 

Case Narrative File 

Subcontract Number. 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 12/08/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping -and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
9710176-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOAM 

The sample under Request Number 3817R (Work Order 9710176) was received on 
10/21/97 and scheduled for isotopic americium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 12/04/97. The analysis 
results for this samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

The requested MDC was not met for sample 04LA-97-0483 (PAllO 9710176-1). The 
chemical yield is low but meets acceptable criteria. The low chemical yield (32%) is the 
reason for the high MDC. However the requested MDC was met for the sample duplicate. 
In addition the sample and duplicate meet acceptable DER criteria. 

No further problems were observed in the preparation and analyses of the sample listed 
above. All remaining method required quality control parameters were met. 

PARAGON ANALYTICS, it~C. 000001 



Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

~\\..1). ~ \,..?" ~ -Lisa Duckworth 
istry Instrumentation 

Radiochemistry Final Review 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

/ Jh---"I-7 
\v. Don Gipple 
Pf. L Laboratory Manager 

/l-jto /f) 
Date 

000002 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 11/19/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-176-1 

Section 2.2 Sample Preparation, Analysis, and gc Narrative 

Section 2.2.1 Analysis Method: ISOPU 

The sample under Request Number 3817R (Work Order 97-10-176} was received on 
1 0/21/97 and scheduled for isotopic plutonium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry for isotopic plutonium according to 
· Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 

11/18/97. The analysis results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored. based on an a priori detection limit. · 

238
Pu activity is reported in the associated method blank above the minimum detectable 

concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

Sample 04LA-97-0483 and the duplicate 97-10-176-D1 fail to meet the clients chemical 
yield criteria. In addition the requested MDC was not met for 238Pu in sample 04LA-97-

PARAGON ANALYTICS, !NC. 000001 



0483. It was noted during the prep of the samples that it took an inordinate amount of time 
to flow through the column. · A QASS was written and the project manager was immediately 
informed of the problem. The duplicate passes acceptable DER criteria and confirms the 
low recovery of the sample. As a result a matrix problem is suspected. No re-extraction is 
planned because improvement is not expected. 

No further problems were observed in the preparation and analyses of the samples listed 
above. All other method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth 
Radiochemistry Instrumentation 

~~· ll/;}-1 fs 1 
Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

s~:rz 
~ Don Gipple 

Laboratory Manager 

• 

/2.. -lb -?'/ 

Date 

000002 



Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3817R 

Date File Saved: 11/26/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2. I Analysis Method: Sr-90 

PAl Sample IDs 
97-10-176-01 

Samples under Request Number 3817R (Work Order 97-10-176) were received 
on 10/21/97 and scheduled for strontium-90 analyses, which were completed on 11/21/97. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

These samples consist of water and the results are reported in units of pCi/L. 

This work order was prepared using PAI SOP717R3 and analyzed using PAI SOP724R5. 

Due to limited sample volume neither a duplicate or matrix spike was prepared. A duplicate LCS 
was prepared and reported instead. 

A low chemical yield (21%) was determined by ICP measurement for sample 04LA-97-0483 
(PAI ID 97-10-176-01) due to elevated levels ofPb, Ca, and Ba. Pb, Ca, and Ba are known 

interferences with the Strontium method of separation. 

No anomalies were encountered during this analysis. 

PARAGON ANALYTICS, !\C 000001 



Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

hDonGipple 
Laboratory Manager 

(2. 
Date 

PARAGON ANALYTICS, i\C. 000002 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number. 3817R 

Date File Saved: 11/20/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-176-1 

· .:ction 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The sample under Request Number 3817R (Work Order 97-10-176) was received on 
10/21/97 and scheduled for isotopic uranium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PA: SOP778R3 and PAl SOP780R2. 

This sample was ar.alyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

The sample duplicate for sample 04LA-97 -0483 (PAl ID 97-1 0-176-D1) fails to meet the 
clients chemical yield criteria. It was noted during the prep of the samples that it took an 

PARAGON ANALYTICS, INC. 
OOOCl 01 



inordinate amount of time to flow through the column. A QASS was written and the project 
manager was immediately informed of the problem. The duplicate passes acceptable DER 
criteria. A matrix problem is suspected and no re-extraction is planned because 
improvement is not expected. 

No further anomalous situation were observed in the preparation and analyses of the 
sample listed abqve. All remaining method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

\,\ ~'\'4.. 
Lisa Duckworth Date 
Radiochemistry Instrument Technician 

.. A~C1& 
H~1.stry Final Review Date r I 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
.. ontract, both technically and for completeness, except as detailed in this case 
narrative. This cartification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

fov-Don Gipple 
Laboratory Manager 

' Date 

000002 



Request Number: 
Date File Saved: 

3817R 
11/19/97 

Paragon Analytics, Inc. 
Case Narrative File 

Section 1. Sample Identification Numben 

LANL Sample IDs 
04LA-97-0483 

Section l. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section l.l Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: Gross Gamma 

PAl Sample IDs 
97-10-176-01 

The samples under Request Number 3817R (PAl Work Order 97-10-176) were received on 10/21197 
and scheduled for gross gamma analyses, which were completed on 1 1106/97. 

The analysis results for these samples are reported in units ofpCi/Liter referenced to Cs-137. 

These samples were prepared according to Paragon Analytics, Inc. procedure PAl SOP739R2. 

The HPGe gamma photon detectors were calibrated using a standard ofCesium-137 in water. 
Counting efficiencies were calculated as the ratio of the net integrated count rate in a region of 
interest between SO and 2000 keV to the known photon emission rate of the standard. Samples were 
analyzed in the same geometry and counts integrated in the same manner. 

Efficiency calibration for detector GS06 was not performed prior to the analyses. Efficiency 
calibration was performed on 11/18/97, with efficiencies applied retroactively to the analyses of 
sample 97-10-176-01 (97-10-176-01) and the laboratory control sample (LCS 97-10-230-81). Daily 
efficiency checks adequately demonstrate stability of detector efficiency between analysis and 
calibration. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

000001 
PARAGON ANALYTICS, INC. 



The duplicate error ratio (DER) for the analysis of sample 04LA-97-0483 (97-10-176-01) and its 
duplicate (97-10-176-D1) was elevated above our warning limit. DER is defined as: 

DER= lS-D/ 
2•Jrr;+a'r, 

The warning limit for DER is 1.42. The DER for this analysis is 1. 70. The results are acceptable 
according to PAl SOP 715 Rev.9. 

Gross gamma activity was detected in the blank at a concentration in excess of the minimum 
detectable concentration (MDC). However, the blank activity is well below that reported for the 
client samples and is also below the required quantification limit of 100 pCi/Liter. As the sample was 
depleted for other analyses, no reanalysis is possible, and these results are submitted. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

/1-tf-'11 
Date 

Radiochemistry Instrumentation 

Radiochemistry Final Review Dater l 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designe~'s signature in the hardcopy 
report. 

~D~~% r;_ft~/.v 
Date 

Laboratory Manager 

00000.2 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

RequestNumber: 3817R 

Date File Saved: 11/12/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

,, Section 2.2.1 Analysis Method: GROSS AB 

P AI Sample IDs 
97-10-176-01 

Samples under Request Number 3817R (PAl Work Order 97-10-176) were received on 10121197 and 
scheduled for gross alpha/beta analysis, which was completed on 11/6/97. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using P AI SOP702Rl1, and analyzed using P AI SOP724RS. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 90SrN. 

The requested MDA for gross alpha/beta for sample 04LA-97-0483 (PAl ID 97-10-176-01) was not 
achieved. The sample activity far exceeded the reported MDA. 

The results of the blank (97-10-082-Bl) for analytical batch 10082abw.xls showed activity which is 
less than the required MDC. All of the associated sample results are either less than the required 
MDC or greater than five times the blank activity. Per P AI QAP section 9. 7.1 the results are reported 
without qualification. 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

0000001 
PARAGON ANALYTICS, lNC. 



Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

f- Donald Gipple 
Laboratory Manager 

/t /Iii;;, 2 
~I ' 

Date 

PAR A G 0 N AN A LYTIC S, P~ C. 000002 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 11/18/97 

Section 1. Sample Identification Numben 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

PAl Sample IDs 
97-10-176-01 

The samples under Request Number 3817R (Work Order 9710176) were received on 10/21/97 and 
scheduled for gamma spec. analyses, which were completed on 11/05/97. 

The analysis results for these samples are reported in units ofpCi/Liter. The samples were filtered prior 
to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97-10-230-Bl) at a concentration in excess of the 2cr total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2cr TPU and in excess of the corresponding decision level. The .CCX result 
reported for the duplicate {97-1 0-176-D 1) is therefore of questionable validity. 

PARAGON ANALYTICS, !NC 

n n-oo. n 1 



Cadmium-1 09 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the Kp xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quanti1}' activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an ''NQ" qualifier is submitted in the electronic deliverable. 

Quantification of~ at low levels based upon the 186 keV photopeak is unreliable due to interference 
from 23\J, which also has a photopeak at 186 keV. Low levels of235U, though undetectable by this 
method, can cause greatly exaggerated ~ results. The ~ activity reported should be considered 
qualitative. Activity concentration results above the 2cr TPU for radionuclides identified as present by the 
analysis software for which spectral interference is suspected are given an "S" flag . 

. Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

Radiochemistry Final Review Date 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certificatio~ is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

~27 
Don Gipple 
Laboratory Manager 

000002 



CCSIVALIPATION COYER SHEET 

M Code __ SDG/RN: 3Bl7R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 19 December 97 EDS ENTRY DATE ___ _ 

ANALYTICAL SUITE: o VOLATILES 

1. 
2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
o if "yes" 
0 if "no" 

7. Other? Identify _________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by· Date· 



Monday, October 20, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 11/20197 

REQUEST NUMBER: 3817R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANl Request Number: 3817R 

TURN AROUND REQ'D: 30 day 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTAC : 

Signatur · 

ANALYSIS ANAL YTE(S) 
ORDER CODE 

AM241 04LA-97 -0483 

GROSSAB 04LA-97 -0483 

GROSSG 04LA-97-0483 

GSCAN 04LA-97 -0483 

ISOPU 04LA-97 -0483 

I SOU 04LA-97 -0483 

SR90 04LA-97 -0483 

CONT SAMPLE DATE COMMENTS 
ID MATRIX SAMPLED 

05 w 10116/97 

05 w 10/16/97 

o( 05 w 10/16/97 

05 w 10/16/97 

05 w 10/16/97 

05 w 10/16/97 

13 w 10/16/97 

Final Page of REQUEST NUMBER 3817R Page 1 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 12/08/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
9710176-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOAM 

The sample under Request Number 3817R (Work Order 971 0176) was received on 
10/21/97 and scheduled for isotopic americium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 12/04/97. The analysis 
results for this samples are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

The requested MDC was not met for sample 04LA-97-0483 (PAllO 9710176-1). The 
chemical yield is low but meets acceptable criteria. The low chemical yield (32%) is the 
reason for the high MDC. However the requested MDC was met for the sample duplicate. 
In addition the sample and duplicate meet acceptable DER criteria. 

No further problems were observed in the preparation and analyses of the sample listed 
above. All remaining method required quality control parameters were met. 

PARAGON ANALYTICS, ';, ::_ 000001 



Section 3 Certification Statement 
1 certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

-Lisa Duckworth 

Radiochemistry Final Review 

\Z (9 }9~ 
Date 1 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

~~I? /,_;,,.,It> 
L~ Don Gipple 
~t. Laboratory Manager 

Date 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Client ,.,_: Loa Alllnq Natianel Laboratory 

Client~,.,_: 

Client~Number: 3817R 

=i:iWd_._ •. _._,_·_. :10!=} .. . ,, 
.·.· -:·.· ......................................... ;· 

Sample Matrbt: WATER 

Date Prepared: 1 0-Nov-97 

LCS Results 

~1of1 

Reported on: Monday, December 08. 1W7 

Laboratory .....,.: Paragon Analytics. Inc. 

PAl Wortc Order Number: 9710176 

Date Collected: 10-Nov-97 FiMI Aliquot: 
Aliquot Units: L 

it:Jib==~:)97091 %.2.~~1-~~~1··· ..... . 
Prep SOP: PAl SOP 780R2 

Prep Batch: 1-43144 

Date Analyzed: 2>Nov-97 

Analytal SOP: PAl SOP 714R4 Report Buis: AS RECEIVED 

Count Time Cmin.): 400 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Umits Qualifier 

Am-241 7.51 +/- 0.48 0.050 7.115 pCUL 105% +/-25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 
Am-2-43 4.91 

Comments: 

AlliiN-·: 
TPU • Talll Pq .... ~~-PAl SOP 7G) 

MDC· Monirnurn ~Coo __ , c- PAl SOP 708) 

Tracer Units Tracer Yield Control 
Measured Umits 

3.78 pCIIL 7'7'4111 30-110% 

.. 

~ 

U • R-.uft• .... --MftlllleSIMICIIoc---~
Y2 • CloemDI Yield Cllllllllle dllfaull hiNIII. 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reponed on: Monday, December OS, 1997 

Client NMie: Loe A1amoa National LaboratOry 

Client Prajec:t NMie: t..abomory ...,_: Pa..-gon Anlllytic:a. Inc. 

Client Prajec:t Nwnber: 3817R PAl Wort Order Number: 971 0176 

-~§::;=~:::::::~ :-..: :=, Date Collected: 1 0-Nov-97 Final Aliquot: 

Date Analyzed: 2~Nov-97 Aliquot Units: L 

AnlllytiQI SOP: PAl SOP 714R4 Report Buis: AS RECEIVED 

Comments: 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

Target Nuclide Result +/- 1 sTPU 

Am-241 0.014 +/· 0.015 

MDC 

0.053 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units 
Nuclide Measured 

Am-243 4.91 2.83 pCL'L 

~ 

Count Tme fmin.): 1000 

Reporting Lab 
Units Qualifier 

pCL'L 

Tracer Yield Control 
Umits 

58'11o 30-110'11. 

u ......... ._ .. _..,......ar.:- .._...8CIMI)'. 

Y2·~Y---IIIIIIIultlimila. 

·-~~ ........................ 000006 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Monday, Oecember 08, 1~7 

Client NMie: Lc» Alamos NatioN~ L.abonltory 

Client Project Nmle: Laboratory NMie: Par-von Analytic:s. Inc. 

Client Project Number: 3817R 

Analyte 
Sample 

Result +/· 1 s TPU 
Am-241 0.106 +/- 0.047 

PAl Work Order Number: 9710176 

Duplicate Units 
Result +/- 1s TPU 

0.083 +/- 0.026 pCIIL 

Chemical Yield Summary 

s.nple Matrix: WATER 
Date Collected: 16-0ct-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.22 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Buis: AS RECEIVED 

Control Lab 
Limit Qualifiers 

c 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Umits 

Am-243 4.91 2.87 pCIIL 581)(, 30-1101)(, 

Comments: 

Ailblw•-•: Qual.......,.lllp: 

TPU • T•l Dnl• IIIIN ~(-PAl SOP 74S) u • "-uul• ............... ..-;lie-_.... M:IMiy. 

'Y2·a--IY ............... ._.. 

• • ~~IIIII:WIIIWICIIII'IInllllmllll. 000008 



Paragon Analvtics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 11/19/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97 -0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-176-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOPU 

The sample under Request Number 3817R (Work Order 97-10-176} was received on 
10/21/97 and scheduled for isotopic plutonium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry for isotopic plutonium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
11/18/97. The analysis results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

238Pu activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

Sample 04LA-97-0483 and the duplicate 97-10-176-D1 fail to meet the clients chemical 
yield criteria. In addition the requested MDC was not met for 239Pu in sample 04LA-97-

PARAGON ANALYTICS, u.: 000001 



0483. It was noted during the prep of the samples that it took an inordinate amount of timt 
to flow through the column. A QASS was written and the project manager was immediate I 
informed of the problem. The duplicate passes acceptable DER criteria and confirms the 
low recovery of the sample. As a result a matrix problem is suspected. No re-extraction i~ 
planned because improvement is not expected. 

No further problems were observed in the preparation and analyses of the samples listed 
above. All other method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth 
Radiochemistry Instrumentation 

d'ull~ a),_, Is 1 
RaaiOChemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

I ,5.,t..__'J?Z 
~- Don Gipple 

- Laboratory Manager 

/L. _,,1.-y)' 

Date 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Client NMie: U. Alamoa NWonal LIDcntory 

Client Project NMie: 

Client Project Number: 3817R 

LCS Results 

P~1of1 

Reported on: Wednesday, November 19,1997 

Labontory NMie: Paragon Analyties, Inc. 

PAl Wortc Order Number: 9710176 

Date Collected: 1 D-Nov-97 Final Aliquot: 1 

Date Analyzed: 18-Nov-97 Aliquot Units: L 

Pntp SOP: PAl SOP 780R2 Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Prep Batch: 143114 Count Time (min.): 400 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1s TPU Added Units Recovery Limits Qualifier 

Pu-238 I 0.036 +/- 0.015 0.018 N/A I pCIIL N/A I N/A I 
Pu-239 4.63 +/- 0.32 0.043 4.85 pCI/L 95% +/-25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Pu-242 4.39 

Comments: 

"n'U·TcaiP'C, P'*'~C-PAISOP7G) 

MDC· Mmornum DMII::IIIIIIe Col-niiOio c- PAl SOP 7111) 

Tracer Units Tracer Yield Control 
Measured Limits 

2.88 pCI/L 66% 30-110% 

~ 

U • "--I• a.ulhlln !lie Ulllllie ~ minomum _... 8Ciiwily. 

\'2 • a.-1 Yoeld ....... oMiauft limlla. 

• . o..-~ fiCitwiltiin =nllallimila. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of1 

Reported on: Wednesday, November 19, 1997 

Client Name: U. Alllmos National Laboratory 

Client Project N.wne: lAboratory NMie: P•ragon AMiytic:s. Inc. 

Client Project Number: 3817R PAl Wortc Order Number: 9710176 

_.:·=~:~f:jj: ~ s.mpie Mmx: WATER 
f}LildDft9709122-B1MB1___ ): o.te Prepared: 1D-Ncw-97 

o.te Collected: 10-Ncw-97 

o.te AMiyzed: 18-Nov-97 

AMiytic.l SOP: PAl SOP 714R4 

FINII Aliquot: 
Aliquot Units: L 

Comments: 

A~: 

Prep SOP: PAl SOP 780R2 

Prep a.tch: 143114 

Target Nuclide ResuH +/· 1sTPU 

Pu-238 0.052 +/- 0.021 

Pu-239 .0.003 +I- 0.012 

MDC 

0.051 

0.043 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units 
Nuclide Measured 

Pu-242 4.39 2.-46 pCIIL 

Gulllllerwll'll 

Report a.sis: AS RECEIVED 

Count lme lmin.): 400 

Reporting Lab 
Units Qualifier 

pCIIL 

pCIIL 

Tracer Yield Control 
limits 

561111 30-110C. 

U • A.-u~t ia .... 11wn ... Ample .,_;fie minimum_. .r:~Mty. 

Y2. c;:e__, y..,-- ....... limllll. 

•• ~~ Mtwilllift ... limila. 000006 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Wednesday, November 1g, 1997 

Client Nmle: t.o. Ala~ National LabcntOfy 

Client Project Nmle: Ubcntory Nmle: Paragon Analyties, Inc. 

Client Project Number: 3817R 

Analyte 
Sample 

Result +/- 1 s TPU 

P&r238 0.76 +1- 0.13 

P&r239 0.011 +/- 0.031 

PAl Work Order Number: 9710176 

Duplicate Units 
Result +/- 1 s TPU 

1.22 +/- 0.18 pCIII.. 

0.133 +/- 0.048 pCIII.. 

Chemical Yield Summary 

Samp6e Matrix: WATER 
Date Collected: 1 ~ct-97 
Analytical SOP: PAl SOP 714R4 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 

Report Buis: AS RECEIVED 

DER Control Lab 
Limit Qualifiers 

1.11 c 1.42 I 
1.04 < 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

P&r242 4.39 1.01 pCL'L 23% 30-110% 

Comments: 

AllOr-•: ~ 

TPU • T-' Pra; tgiiWII ~~-PAl SOP 743) U • RMUII• ._._ .. ..,... ._wte"""""""' -tile-,. . 
.,.a..-y ............. limila. 

·-au.-~--.......... . 
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Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3817R 

Date File Saved: 11/26/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation. Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-10-176-01 

Samples under Request Number 3817R (Work Order 97-1 0-176) were received 
on 10/21/97 and scheduled for strontium-90 analyses, which were completed on 11121197. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

These samples consist ofwater and the results are reported in units ofpCi/L. 

This work order was prepared using P AI SOP717R3 and analyzed using P AI SOP724R5. 

Due to limited sample volume neither a duplicate or matrix spike was prepared. A duplicate LCS 
was prepared and reported instead. 

A low chemical yield (21%) was determined by ICP measurement for sample 04LA-97-0483 
(PAl ID 97-10-176-01) due to elevated levels ofPb, Ca, and Ba. Pb, Ca, and Ba are known 

interferences with the Strontium method of separation. 

No anomalies were encountered during this analysis. 

PARAGON ANALYTICS, 1\-:. 000001 



Reported sample activities are NET activities; that is, they have not been truncated or censored based < 

an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for ea. 
measurement have been reported, and Decision Level values for each analyte are reported with ti 
process blank. Each result should be compared to the appropriate decision level for determination of tr 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verifiec 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Re ee Gallegos Date Mstry Instrument Technician 

j~IDmRmew Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

/ t.r~=q 
-171.-Don Gipple Date 

Laboratory Manager 

PARAGON ANALYTICS, ,_ 000002 



Sr-tO LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97 

Client Name: Shared QC Date Analyzed : 11/21/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number : 97-10-083 Count Duration: 240 Min. 

Sr-90 sr-90 sr-90 
Lab Sample ID Known Value Rep•t Value Recovery Flag 

97-10-083-S1 13.7 ± 3.70 11.3 ± 2.07 82.5% Pass 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a. 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank spike for workorders 97-10-083, 10-120, 10-127, 10-230, 
and 10-176. 

000007 



Sr-tO LCS RESULTS 

Method ASTM 05918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97 

Client Name: Shared QC Date Analyzed 11/21/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number : 97-10-083 Count Duration: 240 Min. 

sr-90 sr-90 sr-90 
Lab Sample ID Known Value Rep•t Value Recovery Flag 

97-10-083-S2 13.7 ± 3.70 I 13.3 ± 2.43 II 97.3% I Pass 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u) 
See PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for sr-90 measurements based on Historical Data. 

control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-10-083-52 is a LCS duplicate. LCS for workorders 
97-10-083, 10-127, 10-120, 10-230, and 10-176. 
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Sr-tO ANALYSIS RESULTS SUMMARY 

Method ASTM 05811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/97· 

Client Name: Shared QC Date Analyzed 11/21/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-083 Count Duration: 240 Min. 

Analyzed by: RG 

Sr-90 
Client Sample ID Lab Sample ID (pCi/1) 

Blank 97-10-083-B1 0.01 ± 0.14 
Blank Decision Level 0.16 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u) 
see PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Blank for workorders 97-10-083, 10-120, 10-127, 10-230, and 
10-176. 
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Chemicr1ecovery Data for Sr-90 In water 

ICP analy.,ls dale: 11/13/97 
ICP analysis time: 12:20:15 

Vi 

initial final 

Sample 10 sample dilullon 

97-10-083-51 

97-10-083-52 

97-1 0-083-B 1 

97-10-083-01 

97-10-083-02 

97-10-083-01 

97-10-120-01 

97-10-127-01 

97-10-127-03 

97-10-127-05 

97-10-127-06 

97-10-127-09 

C 
97-10-127-12 

97-10-127-01 

97-10-230-01 

( 17-10-176-01 

vol volume 

(ml) (ml) 

1000 1000 

1000 1000 

1000 1000 

995 995 

995 995 

1000 1000 

1000 1000 

1020 1020 

985 985 

1005 1005 

1040 1040 

1040 1040 
980 980 

1020 1020 

1000 1000 

1005 1005 

}\..tooo '~ .~ 1•1. 

0 
0 
0 
0 ...... 
-1 

,s..e 9 rr.--
rJ L v · t. \' r,, 

--it I d. b"l•..Y' t-(1.(._ 

c.l.t_ Z. '\ J 

r~, ) 
ph II' I 

];:, t..t ·~ 
).', l, 'I 

11/13/97 ..... 3:00 PM 
tJ .. l. ~<.) 

A 

acid 

added 

(ml) 

0 
0 

0 
0 
0 

0 

0 
0 

0 
0 

0 
0 
0 

0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 
0 

s 

carrier 

vol 

(ml) 

Cl 

ICP 

Initial 

Srconc 

(uglml) 

0.9539 

0.9847 

0.9442 

0.9986 

0.9926 

0.9872 

1.714 

1.406 

1.014 

1.316 

1.329 

1.314 
0.8409 

1.408 

1.076 

4.98 

i! ,, 

Instrument 10 CP-1 

analyst: 
Benchsheet Spreadsheet 

Ri 

lnit Sr 

aliquot 

(ml) 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Cf 

ICP 

eluate 

Srconc 

(uglml) 

0.919 

0.9253 

0.9723 

0.9182 

0.9947 

0.9919 

1.616 

1.357 

0.9113 

1.214 

1.287 

1.317 
0.3057 

1.344 

1.037 

1.032 

Rf 

eluate 

aliquot 

(ml) 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 
0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

0.0999 

Vf 

eluate 

final vol 

(ml) 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Ml 

(ug) 

945 

976 

936 

985 

979 

978 

1699 

1421 

990 

1311 

1370 

1355 
817 

1423 

1066 

4960 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 

0 

0 

Mf 

(ug) 

920 

926 

973 

919 

996 

993 

1618 

1358 

912 

1215 

1288 

1318 
306 

1345 

1038 

1033 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

chem 

recov 

% 

97.3 

94.9 

104.0 

93.3 

101.7 

101.5 

95.2 

95.6 

92.2 

92.7 

940 

97.3 
37.5 

94.5 

97.3 

20.8 

#OIV/01 

Vc 

vol for 

calc 

(ml) 

980 

980 

980 

975 

975 

980 

980 

1000 

965 

985 

1020 

1020 
960 

1000 

980 

985 

0 
IOIV/01 0 

IOIV/01 0 

#OIV/01 0 

#OIV/01 0 

#OIV/01 0 

#OIV/01 0 

IOIV/01 0 

IOIV/01 0 

IOIV/01 0 

#OIV/01 0 

IOIV/01 0 

SampleiO 

97-10-083-51 

97-10-083-52 

97-1 0-083-B 1 

97-10-083-01 

97-10-083-02 

97-10-083-01 

97-10-120-01 

97-10-127-01 

97-10-127-03 

97-10-127-05 

97-10-127-06 

97-10-127-09 
97-10-127-12 

97-10-127-01 

97-10-230-01 

97-10-176-01 

R/BENCH-SH/10083SRW.XLS 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number. 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 11/20/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-176-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The sample under Request Number 3817R (Work Order 97-10-176) was received on 
10/21/97 and scheduled for isotopic uranium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

The sample duplicate for sample 04LA-97-0483 (PAllO 97-10-176-01) fails to meet the 
clients chemical yield criteria. It was noted during the prep of the samples that it took an 

PARAGON ANAL YTICS, t :-~ :. 
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inordinate amount of time to flow through the column. A QASS was written and the projec: 
manager was immediately informed of the problem. The duplicate passes acceptable DEF 
criteria. A matrix problem is suspected and no re-extraction is planned because 
improvement is not expected. 

No further anomalous situation were observed in the preparation and analyses of the 
sample listed above. All remaining method required quality control parameters were met. 

Section 3 Certification Statement 
1 certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

"'\ ~' \~ 
Lisa Duckworth Date 
Radiochemistry Instrument Technician 

Radt6chemistry Final Review Date 1 1 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

foe/DOn Gipple 
Laboratory Manager 

, 
Date 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Client NMie: Loa AIM1oa National L..abcntoly 

Client Project NMie: 

Client Project Number: 3817R 

LCS Results 

Pege 1 of1 

Reported on: Thursday, November 20, 1997 

Laborlltory NMie: Pa,.gon Analytk:s. Inc. 

PAl Wort Order Number: 9710176 

o.te Collected: 1 O.Nov-97 Final Aliquot: 1 
Aliquot Units: L ~;~.~~: •. ] =-...: = 

Prep SOP: PAl SOP 780R2 

Date Analyzed: 19-N0¥-97 

Analytical SOP: PAl SOP 714R4 Report Buia: AS RECEIVED 

Count Tme (min.): 200 Prep Batch: 143144 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results +/· 1 s TPU Added Units Recovery Limits Qualifier 

U-234 11.25 +/- 0.72 0.057 11.66 pCUl. 961)1. +/-251)1. 

U-235 0.510 +/- 0.070 0.057 NIA pCUL NIA NIA 

U-238 11.89 +/- 0.76 0.052 11.66 pCUL 1021J!. +/-251)1. 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 

Comments: 

TPU • T_, "nn; 11__, ~~-PAl SOP7G) 

MDC·"""""""' Otol8c:lallle Coo-ib-1 1- PAl SOP 708) 

8.40 

Tracer Units Tracer Yield Control 
Measured Umits 

8.31 pCUL 99IJI. 30-11DIJI. 

Qu.lllle,.,....-: 
U ·R.ullia_IIWI ... Mmpie._;fic_.......,IIGIMiy. 

Y2·a..-1Yoeld __ .....,._ 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

P.1 of1 
Reported on: ThLnCWy, NCMirrlber 20, 1897 

Client tM~M: Loa ~moa Nnonal LlbcntDry 

Client Project tMIM: LAbcntory Name: Pan~gon Analytic:s. Inc. 

Client Project Number: 3817R 

Sample Matrix: WATER 

Date Prepared: 1 O.Nov-97 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

PAl Wane Order Number: 971 0176 

Date Collcted: 1D-Nov-97 

Date Analyzed: 19-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Buis: AS RECEIVED 

Count Time (min.): 200 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units 

U-234 0.056 +/- 0.022 0.055 pCVL 

U-235 0.020 +/- 0.013 0.046 pCVL 

U-238 0.036 +/- 0.017 0.046 pCVL 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

U-232 8 . ..0 

Comments: 

TPU • Tallll P1c f*d ~ 1-PAl SOP 70) 

MDC-~~c.-•-•1-PAISOP7DI) 

Measured 
8.03 pCVL 98'11. 

u ................... _.....-cifie ................. -.my. 
'1'2·a--IY'Ielcl __ ..._......,., 

·-~~--- ............ 

Qualifier 

Control 
Limits 

I 3().110'11. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Client tame: U. ~ National L..aboratory 

Client PrDjec:t tMme: Laboratory NMie: Paragon Analytica, Inc. 

Client PJojKt Number: 3817R 

Analyte 
Sample 

Result +/- 1 s TPU 

U-234 7.94 +I· 0.57 

U-235 0.361 +I· 0.074 

U-238 6.60 +I· O.G 

PAl Wortt Order N&a'l'lber: 9710176 

Duplicate Units 
Result +/- 1 s TPU 

8.64 +1- 0.77 pCIIL 

0.37 +1- 0.12 pCiiL 

6.70 +I· 0.65 pCIII. 

Chemical Yield Summary 

~ M.trix: WATER 
o.te Cotlec:ted: 1 &-Oct-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.37 

0.04 

0.07 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 

Report Bllsi.s: AS RECEIVED 

Control Lab 
Umit Qualifiers 

c 1.42 

c 1.42 

c 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 I 8.40 

Comments: 

Measured 
1.63 pCIII. 19411. 

u ·A.-·---......... .--_ ..... _,_ 
y:z. a-t Y"--- lllllllulllinlila. 

• • ~ AMiyM nat Wllllift .... lirnila. 

Umits 

30-111)111, 
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Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: 

Lab Sample Series: 97-10-176 Units 

Sample Reported Known Pc:rccnt 
ID Activitv Value Recovcrv 

97-10-230-51 8694 8702 99.91'/o 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
Sec PAl SOP 743FC for details of the TI»U determination. 

Prepared by 11119/97 

11/6/97 

Water 

pCi/L 

Fla~ 

I PASS I 

0000.07 



Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 11/5/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-176 Units: pCi/L 

Client Saml)le ID Lab Saml)le ID Activitv Uncertaintv MDC 

Blank 97-10-230-B1 72 II 17 

Reponed activities arc the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reponed Uncenainties arc the Estimated Total Propagated Uncenainty (2 sigma). 
Sec PAl SOP 743FC for details of the TPU determination. 

Prepared by 11/19/97 000006 



Gross Gamma Results Summary 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 1115/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-176 Units: pCiiL 

I Client Sample ID Lab Sample ID Collection Date Activitv Uncenaintv 

04LA-97-0483 97-10-176-01 10/16/97 266 20 

04LA-97-0483 97-10-176-D1 10/16/97 222 16 

!Blank 97-10-230-Bl 10/30/97 72 11 

Reponed activities are the calculated net activities, not ttuncated or censored by an a priori detection limit 
estimate. 

Reponed Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details oftheTPU determination. 

97-10-176-Dl is a duplicate of sample 97-10-176-01. 

Prepared by 11/19/97 

MDC 

18 (J R-

12 

17 
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Para&on Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3817R 

Date File Saved: 11112/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis. and OC Narrative 

Section 2.2.1 Analysis Method: GROSS AB 

P AI Sample IDs 
97-10-176-01 

Samples under Request Number 3817R (PAl Work Order 97-10-176) were received on 10121/97 and 
scheduled for gross alpha/beta analysis, which was completed on 11/6/97. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using P AI SOP702R11, and analyzed using P AI SOP724RS. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 90Sr/Y. 

The requested MDA for gross alpha/beta for sample 04LA-97-0483 (PAl ID 97-10-176-01) was not 
achieved. The sample activity far exceeded the reported MDA. 

The results of the blank (97-10-082-Bl) for analytical batch 10082abw.xls showed activity which is 
less than the required MDC. All of the associated sample results are either less than the required 
MDC or greater than five times the blank activity. Per P AI QAP section 9. 7. I the results are reported 
without qualification. 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

OOOOOO:l 
PARAGON ANALYTICS, 



Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the tenns and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

f... Donald Gipple 
Laboratory Manager 

/2- /f;; h 2 
Date~ ' 

PARAGON ANALYTICS, : :~ - 000002 



GROSS ALPHA/BETA BLANX SPIKE RESULTS 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/27/97 

Client Name: Shared QC Date Analyzed 11/05/97 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number : 97-10-082 Units pCi/1 

Alpha Recovery Data 

Alpha Alpha Percent 
Lab Sample ID Spike Added Reported Recovery Flag 

97-10-082-S1 667.6 588.4 88.1 Pass 

Beta Recovery Data 

Beta Beta Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

97-10-082-S1 426.0 353.8 83.1 Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike for workorders 97-10-082, 10-083, 10-103, 10-120, 
10-127, 10-146, 10-176, and 10-230. 

I 
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ALPHA/BETA ANALYSIS RESULTS SUMMARY 
Method 900.0/9310 (Modified) 

Lab Name: Paraqon Analytics, Inc. Date Collected: 10/27/97 

Client Name: Shared QC Date Analyzed 11/05/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-082 Count Duration: 600 Min. 

Analyzed By : RG 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/1) (pCi/1) 

Blank 10-082-B1 0.79 ± 0.43 I -0.46 ± 0.871 
Decision Level 10-082-B1 1.1 2.4 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u: 
See PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared usinq PAI SOP702FC and analyzed usinq 
PAI SOP705FC. 

Remarks: 

Blank for workorders 97-10-082, 10-083, 10-103, 10-120, 10-127, 
10-146, 10-176, and 10-230. 

000006 



Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3817R 

Date File Saved: 11/18/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0483 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation. Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

PAl Sample IDs 
97-10-176-01 

The samples under Request Number 3817R (Work Order 9710176) were received on 10/21/97 and 
scheduled for gamma spec. analyses, which were completed on 11/05/97. 

The analysis results for these samples are reported in units of pCi/Liter. The samples were filtered prior 
to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each resUlt should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97-10-230-B1) at a concentration in excess of the 2a total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2a TPU and in excess of the corresponding decision level. The ~ result 
reponed for the duplicate (97-1 0-176-D 1) is therefore of questionable validity. 

PARAGON ANALYTICS, 
0 (}0(}.0 1 



Cadmium-109 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the Kp xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reponed in the hard copy reports, and an ''NQ" qualifier is submitted in the electronic deliverable. 

Quantification of~ at low levels based upon the 186 keV photopeak is unreliable due to interference 
from 23sU, which also has a photopeak at 186 keV. Low levels of23sU, though undetectable by this 
method, can cause greatly exaggerated ~ results. The ~ activity reponed should be considered 
qualitative. Activity concentration results above the 2a TPU for radionuclides identified as present by the 
analysis software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2a TPU are reported in some instances where no supporting 
photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

~J~ 
Radiochemistry Final Review Date 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

~ .26·-- -l-, 
.'I?L Don Gipple > 
V~ - Laboratory Manager 
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GAMMA SPECTROMETRY QA RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: Ol/01/95 10:02 

Client Name: SHARED QC Date Analyzed ll/03/97 16:26 

Lab Sample ID: 97-10-148-Sl Sample Matrix : Water 

Client Sample ID: Lab Control Count Duration: 

!Nuclide I 
Reported Known Percent [;;] Activity Value Recovery 

Am-241 108000 103000 lOS Pass 
Cd-109 1420000 1400000 104 Pass 
Co-57 30900 32000 96.5 Pass 
Cs-137 37700 36600 103 Pass 
Co-60 58700 60100 97.6 Pass 

PAI sets control limits for gamma spectroscopy as follows 
Control Limits = Known ± 15% 

Data stored in file \gdr\prt\W10148S1.97P 

30 Min. 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide 
II 

Dec. Level (pCi/L) II Nuclide 
II 

Dec. Level (pCi/L) I 
Am-241 11.6 Np-237 9.22 
Cd-109 53.0 Th-234 112 
1..:0-!) I u ·_!_~~ ~~..:e_:-_±_44 __ 9.50 
Ce-139 0.936 

_____ , ___ -··-,·- ---U-235 3.78 
,~a-~~~--.,.. ··• . .,._- .. c--~~~1.._, •. ··--- • .Ln-~~' I.U::> 

Pb-212 ., . 33 ~:'l<.a-~~"* ~<a.o 

:;,e-1::> ~-4!::1 Hg-~O..:S ~.!)~ 

.... .I:""Cl_"":' "~ •••. OO • .l. ~a-~.:$.:$ .:$.~2 

. r-c:'--~ ..:;~_;> . . .. ~-~. u "!.t:IU-~::>.<:: ..).:::10 

.c..L-..:;..1...1. 0.::;11 1:'~-~.l.<i b.4~ 

sn-113 l. 85 Rn-219 26.8 
Pb-211 46.4 Ann-Kaa 4. "/!) 
sr-8!::1 2.02 Ba-140 17.8 
'l."J.- 208 ..:S.40 C.:S-~34 ~.so 

~~-~~<i J.<i.~ RU-106 32.6 
~S-..L...) I ~-~0 ~M!:!_- 54 l. 53 
x_-_t:H~ 3.68 Ac-228 14.6 . 
Pa-234m 674 Zn-65 3.76 
_1..:~0-bO 4 . "/':J _Na-22 3.41 
K-40 63.4 La-140 28.8 
.tl~-~~~ ::> !:1 • I 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 1 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:0C 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

!Nuclide II Activity ( pCi/Liter ) II % Uncertainty I 
Am-241 1.32 ± 12.5 947 
Np-237 -16.9 ± 11.3 66.4 
Cd-109 22.8 ± 36.8 162 
Th-234 -38.3 ± 136 356 
Co-57 -0.343 ± 0.885 258 
Ce-144 3.71 ± 7.04 190 
Ce-139 -0.299 ± 1.14 380 
U-235 0.221 ± 4.32 1960 
Ra-226 91.2 ± 43.6 47.8 
Th-227 -9.81 ± 8.59 87.6 
Pb-212 2.78 ± 5.54 199 
Ra-224 -115 ± 30.8 26.9 
Se-75 -0.233 ± 1. 77 758 
Hg-203 0.265 ± 1.51 569 
Pa-231 27.3 ± 47.2 173 
Pa-233 0.892 ± 2.71 303 
Ra-223 -8.46 ± 28.0 331 
Eu-152 0.410 ± 4.32 1050 
Bi-211 -36.2 ± 11.1 30.8 
Pb-214 -0.840 ± 7.89 939 
Sn-113 0.384 ± 1.78 464 
Rn-219 11.1 ± 19.1 172 
Pb-211 10.9 ± 43.1 394 
Ann-Rad -21..1 ± 5.93 28.1 
Sr-85 -6.94 ± 2.49 35.9 
Ba-140 11.4 ± 7.82 68.9 
Tl-208 -0.417 ± 4.13 991 
Cs-134 -0.658 ± 1.89 288 
Bi-214 7.40 ± 9.10 123 
Ru-106 19.6 ± 15.9 81.1 
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GAMMA SPECTROMETRY REStJ'LTS SU!·mARY 

Method 901.1 (Modified) Page 2 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

!Nuclide II Activity ( pCi/Liter } II % Uncertainty I 
Cs-137 0.524 ± 1.92 367 
Mn-54 -0.162 ± 1.86 1150 
Y-88 2.01 ± 2.03 101 
Ac-228 1.64 ± 15.7 954 
Pa-234m 397 ± 338 85.2 
Zn-65 0.453 ± 4.02 887 
Co-60 3.21 ± 1.93 60.3 
Na-22 1.68 ± 2.11 126 
K-40 13.3 ± 61.0 460 
La-140 0.723 ± 34.1 4720 
Bi-212 -25.7 ± 72.5 282 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2u) . 
See PAI SOP 743 for details of the TPU determination. 

Decision Level Values calculated as recommended by ANSI N42.2 
Reported sample activities should be compared to these Decision Levels 

Data is stored in file \gdr\prt\W10230B1.97P 
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GAMMA SPECTROMETRY RESULTS S~~y 

Method 901.1 (Modified) Page 1 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:0C 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

!Nuclide II Activity ( pCi/Liter ) II % Uncertainty I 
Am-241 < 11.6 BDL 
Np-237 < 9.22 BDL 
Cd-109 < 53.0 BDL 
Th-234 < 112 BDL 
Co-57 < 0.728 BDL 
Ce-144 < 9.50 BDL 
Ce-139 < 0.936 BDL 
U-235 < 3.78 BDL 
Ra-226 < 127 BDL 
Th-227 < 7.05 BDL 
Pb-212 < 7.33 BDL 
Ra-224 < 24.6 BDL 
Se-75 < 1.45 BDL 
Hg-203 < 1.51 BDL 
Pa-231 < 66.1 BDL 
Pa-233 < 3.12 BDL 
Ra-223 < 23.0 BDL 
Eu-152 < 3.96 BDL 
Bi-211 < 8.97 BDL 
Pb-214 < 6.49 BDL 
Sn-113 < 1.85 BDL 
Rn-219 < 26.8 BDL 
Pb-211 < 46.4 BDL 
Ann-Rad < 4.75 BDL 
Sr-85 < 2.02 BDL 
Ba-140 < 17.8 BDL 
Tl-208 < 3.40 BDL 
Cs-134 < 1.56 BDL 
Bi-214 < 14.9 BDL 
Ru-106 < 32.6 BDL 
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GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) Page 2 of 2 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97 10:00 

Client Name: LANL Date Analyzed: 11/05/97 19:37 

Lab Sample ID: 97-10-230-B1 Sample Matrix: Water 

Client Sample ID: Blank Count Duration: 800 Min. 

I Nuclide II Activity ( pCi/Liter ) II % Uncertainty I 
Cs-137 < 2.10 BDL 
Mn-54 < 1.53 BDL 
Y-88 < 3.68 BDL 
Ac-228 < 14.6 BDL 
Pa-234m < 674 BDL 
Zn-65 < 3.76 BDL 
Co-60 < 4.79 BDL 
Na-22 < 3.41 BDL 
K-40 < 63.4 BDL 
La-140 < 28.8 BDL 
Bi-212 < 59.7 BDL 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

BDL = Below Detection Limit; see method for DL determination 

Data is stored in file \gdr\prt\W10230B1.97P 
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Lab Name: Paragon 

Client Name: LANL 

GAMMA SPECTROMETRY RESULTS SOMMARY 

Method 901.1 (Modified) 

Analytics, Inc. Date Collected: 

Date Analyzed: 

10/16/97 

11/05/97 

Lab Sample ID: 97-10-176-D1 Sample Matrix: Water 

Client Sample ID: Duplicate Count Duration: BOO Min. 

I Nuclide 
II 

Activity (pCi/L) II Nuclide II Activity (pCi/L) I 
Np-237 16.0 ± 11.5 Cd-109 55.8 ± 40.2 
Pb-212 5.76 + 3.69 Hg-203 0.973 ± 1.19 
Ac-228 15.8 ± 6.37 Sn-113 1.04 ± 1.22 

_U Tl-208 2.46 ± 2.78 Zn-65 2.69 ± 2.48 
K-40 89.9 ± 40.9 Am-241 -1.45 ± 4.11 

u Th-234 -178 ± 77.5 Co-57 -0.216 ± 0.706 
ce-144 -0.094 ± 6.50 Ce-139 -0.987 ± 0.882 
U-235 0.541 ± 2.93 Ra-226 -1.89 ± 48.3 
Th-227 -24.0 ± 6.29 Ra-224 -137 ± 24.1 
Se-75 -0.185 ± 1.22 Pa-231 16.5 ± 30.3 
Pa-233 0.219 ± 1.77 Ra-223 -19.5 ± 17.8 
Eu-152 -0.534 ± 2.54 Bi-211 -8.68 ± 9.74 
Pb-214 0.340 ± 5.69 Rn-219 -1.37 ± 10.6 
Pb-211 -4.72 ± 23.1 Ann-Rad -16.4 ± 3.30 
Sr-85 -6.61 ± 1.84 Ba-140 7.81 ± 10.0 
Cs-134 0.013 ± 1.11 Bi-214 -9.85 ± 6.74 
Ru-106 -0.416 ± 9.99 Cs-137 -0.675 ± 1.00 
Mn-54 -0.651 ± 1.12 Y-88 -1.69 ± 2.83 
Pa-234m -41.3 ± 368 Co-60 -0.137 ± 1.10 

~~ 
Na-22 0.103 ± 1.11 La-140 258 ± 1360 
Bi-212 36.4 ± 42.3 

12:00 

19:37 

L) 

'I 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2u) . 
See PAI SOP 743 for details of the TPU determination. 

Remarks: 

Sample 97-10-176-D1 is a duplicate of 97-10-176-01. 
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ccs AND VALIDATION 

Explanation of qualifiers (Q) : 

u The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as •R• should be looked at for 
relevance for data use. Thus, •R• ~plies "PM" also, and 
must not be used alone 

p Use professional judgment based on data use • It usually has 
an •M• with it, indicating that a manual check should be 
made if the data that is qualified with the •p• is 
~portant to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (Por example, in the case of 
holding t~e excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding t~e exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to deter.mine if the 
defect impacts data use, as in •R• above. 



REASON CODES FOR VALIDATION QUALIFIERS 

RAPIOCBEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 



1 

RADIOCHEMISTRY 
Lab Control SamRie (LCS} OK 

See 
comment 

Obtain from lab. O=A Present? X yes no 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

The /so-U LCS contains U-234 for < 75% and J+ for > 125% R6 

and U-238. The lso-Pu LCS 
contains Pu-239. They spec. LCS If the LCS sample tracer/ carrier R6d 

contains Am-241, Cd-1 09, Co-57, recovery is < 1 0%, qualify the associated 

Cs-137, and Co-60. sample data as .e_for non-detects. 

Paragon uses a blank spike as the 
LCS for the gross a!~ analysis. 
Matrix SRike (MS) A 

See 
comment 

1/SDG Obtain from lab. O=A 

Present? yes X no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

75-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
As per the case narrative, due to 
limited sample volume neither a 
duplicate nor a matrix spike was 
prepared. A duplicate LCS was 
prepared and reported instead. 



2 

Method blank OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <Sx the amount found in 

target analytes $Sx the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 

Duglicate J, A 
See 
comment 

Present? yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as !~If there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
For Pu-239, the duplicate sample RS 
result is > the EQL while the If one result > EQL and difference > 
sample is < the EQL. There is a factor of 1 X EQL for water and 2X EQL 
factor of> 1 X the EQL between for soil, qualify with !1. 
the sample and duplicate and, 
therefore, the sample is qualified 
asJ. 

For gross y analysis there is not a 
3a agreement between the sample 
and duplicate. 

As per the case narrative, due to 
limited sample volume neither a 
duplicate nor a matrix spike was 
prepared. A duplicate LCS was 
prepared and reported instead. 



3 

EW. u 
See 
comment 

When the MDA < the EQL or no EQL is Denote those samples where 
the result is less than the available: 
reported sample MDA or EQL. 

Qualify as U those sample results< the R9a 
Confirm that the MDA of each MDA. 
reported analyte in each sample 
and blank is <EQL Qualify as U those sample results > MDA R9b 

but< EQL. 
The decision level values from the 
blank were used in place of the When the MDA is >EQL: 
MDA for they spec., gross a/~, 
and Sr-90 analyses. Qualify as Y those sample and blank R10a 

results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resgect to the NA 
regorted uncertainty 

This is a more conservative test Qualify as U those results < three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 
be qualified using this test. uncertainty. 



Tracer/carrier recovery 

Present? yes no 

Tracer recovery for alpha spec 
analyses 330 % 

Carrier recovery for 
beta/gamma analyses 3 40% 

The tracer recovery for the /so-Pu 
sample is 21% and the sample 
duplicate is 23%. The Pu-238 
result is qualified as J and the Pu-
239 result is qualified as UJ. 

The tracer recovery for the /so-U 
analysis of the duplicate was 19%. 
No action taken. 

The carrier recovery for the Sr-90 
sample is 20. %. The result is 

UJ, 
J 

comment 

4 

Obtain from lab. Q:A 

If tracer/carrier recovery < 1 0 %, qualify R1 0 
results as R 

If tracer recovery is 1 0·30%, 0=4 R11 a 

if result > EQL and UJ if result < EQL R11 b 

If carrier recovery is 1 0-40%, Q:J 

if result > EQL and UJ if < EQL 

~·-~.u.a.u.ne.d._as_.U.~~~·------------~~--~--------------------------------~------~ 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

P-se1of1 

R8ported on: Monday, December 08, 1997 

Client Name: Loa Alamo. Nation81 Labcntory 

Client Project Name: Laboratory NMie: P•r-von Analytica, Inc. 

Client Project Number: 3817R PAl Wortc Order Number. 971 0176 

lil;lli.·,-~~ii~············J ::-..;: ::!~ 
PNp SOP: PAl SOP 780R2 

o.te Collected: 16-0d-97 

o.te Analyzed: 04-Dec-97 

Analytal SOP: PAl SOP 714R4 

FiMI Aliquot: 1 
Aliquot Units: L 

Report S.aia: AS RECEIVED 

Count Time jmin.): o400 Prep a.tch: 143144 

Target Nuclide Result +/· 1 s TPU MDC Reporting Lab 
Units Qualifier 

Am-241 0.106 +/- 0.047 0.16 pCVL ltu QIO hn -
Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Am-243 4.91 

Comments: 

TPU • T-. P1tpa,_ u-tainty c- PAl $OP 743) 

MDC· Minimum~ Cot-••-• c- PAl $OP 708) 

Measured 
1.61 pCVL 33% 

QuM~ 

U • R....a • ._...., theumple ilf*'ilic-~eciMiy. 

Y2·a--!YiMII_...,.....,.. 

• • ~ ~ natWIII'Iin CICII'IInlllimlm. 

Limits 

30-110'11. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

R.ported on: Wednesday, November 19, 1997 

Client Hilma: Los Aamc. Nmional Ubonltory 

Client Project N.wne: Laboratory Name: P•ragon AMiytics, Inc. 

Client Project Number: 3817R PAl Wortc Order Number: 9710176 

jljJ;il:.::-~-~~~~··············1! =-,:::NT!~ 
Prep SOP: PAl SOP 780R2 

Prep a.tch: 143114 

o.te Collected: 16-0ct-97 

Date AMJyzed: 18-Nov-97 

AM!ytal SOP: PAl SOP 714R4 

FiMI Aliquot: 1 
Aliquot Units: L 

Report S.sis: AS RECEIVED 

Count T"me fmin.): 400 

Target Nuclide Result +/- 1s TPU MDC Reporting Lab 
Units Qualifier 

Pu-238 0.76 +/- 0.13 0.23 pCI/L (JQIIci) 
Pu-239 0.011 +/- 0.031 0.11 pCIIL I (&Lf,__R t1 h) lf.l o~') (U Ql{) . 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide Measured Limits 

Pu-242 4.39 0.904 pCIIL 21% 30-110CJI. 

Comments: 

cauelll*., ... .: 
u ·Reeullia ........... _....._. __ ._.....-=-y. 
'1'2·a.-IY"oeld __ .....,._ 

.. c...-~_ ....... --hmda. 
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Sr-10 ANALYSIS RESULTS SUMMARY 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/16/97 

Client Name: Los Alamos National Lab Date Analyzed : 11/21/97 

Client Project ID: 3817R Sample Matrix : Water 

Lab Sample ID Series: 97-10-176 Count Duration: 240 Min. 

Analyzed by: RG 

. I~ 
sr-90 

Client Sample ID Lab Sample ID (pCi/1) 

04LA-97-0483 97-10-176-01 0.52 ± 0.64 I Lt JJ li II r _\ (II ~qa) A 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a; 
See PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Sample Results 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Client N8me: L.a. Alii,._ fUtional LAblntory 

Client Project N8me: Laboratory tame: Par.gon Analytica. Inc. 

Client Project Number: 3817R PAl Wort Order Na.mber: 9710178 

!!lll:;l!f~~~~::.:::·:·:::·J =-~-=~ ::~ 
ttr.p SOP: PAl SOP 780R2 

Date Collected: 1~-97 

Date Analyzed: 18-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 
Aliquot Units: L 

Report Bu.is: AS RECEIVED 

Count Tme lmin.): 200 

Comments: 

PRp Batch: 1-431<44 

Target Nuclide Result +/- 1s TPU MDC Reporting Lab 
Units Qualifier 

Tracer 
Nuclide 

U-232 

U-234 7.94 +1- 0.57 0.096 pCIIL I 
U-235 0.381 +/- 0.074 0.074 pCIIL I 
U-238 6.80 +/- 0.419 0.11 pCIIL 

Chemical Yield Summary 

Tracer Known Tracer Units Tracer Yield 

8 . ..0 

Measured 
4.17 pCIIL 50'111 

~ 

U ·R..ull•._...,..__...al*ific_._....-v. 
V2·c--fv.ld_.....,. __ 

•• ~.-....,... -willlin _.,. -· 

Control 
Limits 

~1101111 
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ALPD/BEi'A ANALYSIS USULi'S SUHKARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/16/97 

Client Name: Los Alamos National Lab Date Analyzed : ll/05/97 

Client Project ID: 3817R Sample Matrix : Water 

Lab Sample ID Series: 97-10-176 Count Duration: 600 Min. 

Analyzed By : RG 

Gross Alpha Gross Beta 
Client Sample ID Lab Sample ID (pCi/1) (pCi/1) 

04LA-97-0483 10-176-01 479 ± 98 730 ± 120 
Duplicate-Ol 10-176-Dl 440 ± 88 670 ± 120 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u) 
see PAI SOP 743FC for TPU determinations. 

Reported Activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the approriate blank. 

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP70SFC. 

Remarks: 

Sample 97-10-176-Dl is a duplicate of sample 97-10-176-0l. 
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Lab Name: Paragon 

GAMMA SPECTROMETRY RESULTS SUMMARY 

Method 901.1 (Modified) 

Analytics, Inc. Date Collected: 

Client Name: Los Alamos Natl Lab/SMO Date Analyzed: 

Lab Sample ID: 97-10-176-01 Sample Matrix: 

Client Sample ID: 04LA-97-0483 Count Duration: 

10/16/97 

ll/OS/97 

Water 

BOO Min. 

I Nuclide II Activity (pCi/L) II Nuclide II Activity (pCi/L) I 

12:00 

19:33 

l J. Q.Sa.) Ra-226 92.8 + 57.3 Pa-233 5.01 ± 3.82 
Bi-211 19.0 ± 32.6 K-40 65.3 ± 82.3 (U fLY) 

< j' R9Q.;) Am-241 0.063 ± 11.2 Np-237 -!:l.~f::l ± J.3.:Z Lu1 R.~c..) Cd-109 -8.70 ± 43.6 Th-234 -44.1 ± 124 

Iii;,,,.,.· 

Co-57 0.517 ± 1.30 Ce-144 -4.19 ± 10.0 
Ce-139 -0.986 ± 1.47 U-235 -2.81 ± 5.11 
Th-227 -23.9 ± 12.9 Pb-212 5.31 ± 7.55 
Ra-224 -71.1 ± 41.0 Se-75 0.386 ± 2.65 
Hg-203 1.49 ± 2.60 Pa-231 -14.3 ± 67.5 
Ra-223 11.4 ± 40.2 Eu-152 3.88 ± 5.83 
Pb-214 5.43 ± 9.93 Sn-113 1.46 ± 2.77 
Rn-219 16.7 ± 23.4 Pb-211 -28.5 ± 53.7 

: 
Ann-Rad -21.8 ± 7.14 Sr-85 -11.4 ± 4.10 
Ba-140 4.05 ± 22.7 Tl-208 -0.241 ± 5.65 
Cs-134 0.164 ± 2.57 Bi-214 1.82 ± 11.2 
Ru-106 10.8 ± 22.8 Cs-137 1.39 ± 2.44 
Mn-54 0.918 ± 2.56 Y-88 -1.90 ± 6.55 
Ac-228 14.6 ± 19.8 Pa-234m 314 ± 460 
Zn-65 -2.48 ± 6.10 Co-60 1.74 ± 2.62 
Na-22 -4.30 ± 3.22 La-140 -326 ± 4040 

~I' Bi-212 8.63 ± lOS "~' 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2u) . 
See PAI SOP 743 for details of the TPU determination. 
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lhursday, October 23, 1997 

Los Alamos 

DATA ENTERED 
11C397V( 

NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT" 

Signatur ... ,·-~ 

ANALYSIS 
ORDER CODE 

PESTPCB 

PAH 

TOC 

VOAGCMS 

VOAGCMS 

CONT 
ID 

04LA-97 -0486 01 

04LA-97 -0486 02 

04LA-97 -0486 03 

04LA-97 -0486 18 

04LA-97-0486 19 

w 
w 
w 
w 
w 

REQUEST NUMBER: 3840R 

ANALYSIS TYPE: ORG 

These samples are on: 

LANL Request Number: 3840R 

Per Agreement Number: 7791 L0014-9S 

Project Cost Code: MA4255600030 

DATE COMMENTS 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

Final Page of REQUEST NUMBER 3840R Page 1 



f:\ia RECRA 
ll_D LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Client : LANL-REQ#3840R 
RFW#: 9710L955 
Subcontract : 7791L0014-9S 

PESTICIDE/PCB 

Recra LabNet Philadelphia 
Analytical Report 

W.O.# : 02744-064-001-9999-00 
Date Received : 1 0-24-97 

1. The set of samples consisted of one (1) water sample collected on 10-21-97. 

2. The sample and its associated QC samples were extracted on 10-27-97 and analyzed based 
on SW846, 3rd Edition, procedures on 11-01,02-97. The extraction procedure used was 
based on Method 3520 and the extracts were analyzed based on Method 8081. 

3. The cooler temperature upon receipt has been recorded on the chain-of-custody. 

4. All required holding times for extraction and analysis were met. There was insufficient 
sample for re-extraction. 

5. The method blank was below the reporting limits for all target compounds. 

6. Two (2) of six (6) surrogate recoveries were outside acceptance criteria. A copy of the 
Sample Discrepancy Report (SDR) has been enclosed. 

7. Two (2) of six (6) blank spike recoveries were outside acceptance criteria. A copy of the 
Sample Discrepancy Report (SDR) has been enclosed. 

8. All initial calibrations associated with this data set were within acceptance criteria. 

9. All continuing calibration standards analyzed prior to sample extracts were within 
acceptance criteria. 

10. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

. Michael Taylor 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jehlpcb\J0-9SS.pp 

12- 9- {{J 
Date 

The =ults presented in this repon relate only to the uWyticalleSting and conditions of the samples at rec.:cipt and during storage. All pages of this repon are 
integral parts of the analytical data. Therefore, this repon should only be reproduced in its entirety of 328 pages. 

005 
208 Welsh Pool Road • Uonville, PA 19341·1333 • (610)-280-3000 • Fax {610) 28Q-3041 



t:\,& RECRA IL..U LabNet 
a diVISion of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Client : LANL-REQ#3840R 
RFW# : 9710L955 
Subcontract# : 7791L0014-9S 

Recra LabNet Philadelphia 
Analytical Report 

W.O#: 02744-064-001-9999-00 
Date Received : 10-24-97 

POLYNUCLEAR AROMATIC HYDROCARBONS BY HPLC 

1. One (1) water sample was collected on 10-20-97. 

2. The sample and its associated QC samples were prepared on 10-28-97 and analyzed 
according to the criteria set forth in EPA Method 8310 for Polynuclear Aromatic 
Hydrocarbon target compounds on 11-04-97. 

3. The cooler temperature upon receipt has been recorded on the chain-of-custody. 

4. The preparation hold time was exceeded for this sample set. A copy of the Sample 
Discrepancy Report (SDR) has been enclosed. 

5. All initial calibrations associated with this data set were within acceptance criteria. 

6. Continuing calibration criteria were exceeded (response increased) for indeno(1,2,3-
cd)pyrene for the continuing calibration verification standard analyzed during the run 
sequence of 10-28-97. All samples analyzed after one of these standards did not exhibit 
any presence of these analytes. A copy of the Sample Discrepancy Report (SDR) has 
been enclosed in the data package. 

7. One (1) of four (4) obtainable surrogate recoveries was outside acceptance criteria. A 
copy of the Sample Discrepancy Report (SDR) has been enclosed. 

8. All blank spike recoveries were within acceptance criteria. 

9. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

~ {? ~fii'Zi.~~ 
f;,- J. Michael Taylor 

Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jehlgc\I0-9SS.pah 

Date 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repon me 
mtegral pans of the analytical data. Therefore. this repon should only be reproduced in its entimy of Ill pages (including page OOSA). 

005 

208 Welsh Pool Road • Uonvllle, PA 19341·1333 • (610)-280-3000 • Fax (610) 280-3041 



t:\!a. RECRA llU LabNet 
a div1s1on of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Client : LANL-REQ#3840R 
RFW#: 9710L955 
Subcontract# : 7791L0014-9S 

Recra LabNet Philadelphia 
Analytical Report 

W.O.#: 02744-064-001-9999-00 
Date Received: 1 0-24-97 

INORGANIC CASE NARRATIVE 

1. This narrative covers the analysis of 1 water sample. 

2. The sample was prepared and analyzed in accordance with the method checked on the 
attached glossary. 

3. Sample holding time as required by the method and/or contract was met. 

4. The cooler temperature was recorded on the chain-of-custody. 

5. The method blank was within method criteria. 

6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The 
duplicate LCS was within the 20% Relative Percent Difference (RPD) control limit. 

7. I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this QC 
Report. 

AI!CJ) o ~;;;:;;_LI?Ht A...AJ 
pY... J. Michael Taylor 

Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

njp&pef\il D-955 

12·?-11 
Date 

The results presented in Ibis repon relllle only 10 lhe analytical resting and conditions of lhe samples at receipt and during s10rage. All pages of Ibis report are 
integral pans of lhe analytical data. Therefore, Ibis repon should only be reproduced in its entirety of 21 pages. 

01 
208 Welsh Pool Road • Uonville, PA 19341·1333 • (61 0)·280-3000 • Fax (61 0) 280-3041 



t:\!a RECRA llU LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client : LANL-REQ#3840R 
RFW #: 9710L955 
Subcontract#: 7791L0014-9S 

W.O. #: 02744-064-001-9999-00 
Date Received: 10-24-97 

GC/MS VOLATILE 

One (1) water sample was collected on 10-2{}-97. 

The sample and its associated QC samples were analyzed according to criteria set forth in SW 
846 Method 8260A for Client Specified Volatile target compounds on 11-02-97. 

The following is a summary of the QC results accompanying these sample results and a 
description of any problems encountered during their analyses: 

1. The cooler temperature upon receipt has been recorded on the chain-of-custody. 

2. The required holding time for analysis was met. 

3. Non-target compounds were detected in sample 04LA-97-0486 18/19. 

4. All surrogate recoveries were within EPA QC limits. 

5. All matrix spike recoveries were within EPA QC limits. 

6. All blank spike recoveries were within EPA QC limits. 

7. The method blank contained the common contaminants Methylene Chloride and Acetone 
at levels less than Sx the CRQL and the target compounds Bromomethane and 2-Butanone 
at levels less than the CRQL. 

8. All internal standard area and retention time criteria were met. 

9. These water analyses were performed with the method enhancement of a 40°C heated 
purge to standardize the purge temperature and improve overall purging efficiency. 

The results presented in this repon relale only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repon are 
integral pans of the analytical data. Therefore, this repon should only be reproduced in its entirety of 120 pages. 

208 Welsh Pool Road • Uonville, PA 19341-1333 • (610)-28D-3000 • Fax (610) 28D-3041 oo s 



10. As ofMay 24, 1997, WESTON Lionville Laboratory became Recra LabNet Philadelphia. 
Some forms may still reference WESTON Lionville Laboratory. 

11. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

(- J. Michael Taylot 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

mmzlvoall0-9SSv.cn 

II 21/ ClJ 
Date 

Do<o 



CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 3840R LAB NAME LAB CODE --- ---
NAME OF CCS CHECKER _______ _ COMPANY --------
NAME OF VALIDATOR R. Sherman COMPANY ~L~A~T~A~-------

CCS DATE VALIDATION DATE 12/18/97 EDS ENTRY DATE ----
ANALYTICAL SUITE: x VOLATILES 

o SEMIVOLATILES 
x PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

-----
o HIGH EXPLOSIVES 
o INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify _________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Signature/1st validation CUt iJ:?f,, 
Signature/2nd validation 
Qualifiers entered 

- ;-z-j,F/77 
I I 

Date ----------------------------- --------



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

0 The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx~te concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

OJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

P Use professional judgement based on data use . It usually 
has an "M"with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

1 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analyltes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likley because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to deter.mine if the 
defect impacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



2 

~ VOLATILES (V) 

0 The internal standard retention time has shifted by more 
than ±30 seconds, which could affect compound identification 
and cause false positives or negatives. 

1 The internal standard area count for the quantitating 
internal standard is outside the - 50, + 100 % window in 
relation to the previous continuing calibration, which could 
affect the accuracy of the quantitation of the associated 
analytes and the correct quantiitatiion of surrogate 
recoveries. 

la Non-detected results, and the area count for the 
quantitating internal standard is < 50 % of the area count 
for the previous continuing calibration, which greatly 
increases the potential for false negative results. 

2 Very low or abrupt drop-off of quantitating internal 
standard, which indicates an increased potential for false 
negative results and possibly other problems with sample 
quantitation. 

3 SMC (surrogate) % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a SMC % recovery < lower limit but > 10%, which indicates a 
potential low bias in the results. 

3b SMC recovery < 10%, which indicates an increased potential 
for a low bias in the results. 

3c Indicates that the quantitation limit is approximated for 
non-detects because of SMC recovery < lower limit but > 10%, 
which also indicates an increased potential for false 
negative results. 

3d SMC % recovery < 10% and result is a non-detect, which 
indicates a greatly increased potential for false negative 
results. 

4 Sample result > EQL and < 5X (lOX for acetone, methylene 
chloride, and 2-butanone) the concentration of the related 
analyte in the blank, which indicates the reported detection 
is considered to be indistinguishable from blank 
contamination. 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
d~tected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

3 

6 Response factor for the analytes is <0.05, indicating a 
sensitivity problem that could prohibit detection if present 
at low concentrations. 

7 % RSD or % D exceeds the specification which may affect 
quantitation, which indicates potential quantitation problems in 
the analyses. 

8 Instrument Performance Check has ion ratios our of 
specification, which may affect compound identification. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. The result is higher than the high point of the calibration 
(or outside the linear range). This usually results in a 
negative bias in the reported concentratiion. 

SEMIVOLATILES (SV) 

0 The internal standard retention time has shifted by more 
than ±30 seconds, which could affect compound identification 
and cause false positives or negatives. 

1 The internal standard area count for the quantitating 
internal standard is outside the - 50, + 100 % window in 
relation to the previous continuing calibration, which could 
affect the accuracy of the quantiitation of the associated 
analytes and the correct quantitation of surrogate 
recoveries. 

la Non-detected results, and the area count for the 
quantitating internal standard is < 50 % of the area count 



5 

6 Response factor for the analytes is <0.05, indicating a 
sensitivity problem that could prohibit detection if present 
at low concentrations 

7 % RSD or % D exceeds the specification which may affect 
quantitation, which indicates potential quantitation 
problems in the analyses. 

8. Instrument Performance Check has "important" ion(s) or ion 
ratios out of specification, which may affect compound 
identification. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10 The result is higher than the high point of the calibration 
(or outside the linear range). This usually results in a 
negative bias in the reported concentratiion. 

ORGANOCHLORINE PESTICIDES/AROCLORS (P) 

3 Surrogate % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a Surrogate % recovery is > 10% but < the lower limit, which 
indicates a potential low bias in the results. 

3b Surrogate % recovery < 10%, which indicates an increased 
potential low bias in the results .. 

3c Result is non-detect and the surrogate % recovery > 10 % but 
< lower limit, which indicates a potential for false 
negative results. 

3d Result is a non-detect and the surrogate recovery < 10%, 
which indicates a greatly increased potential for false 
negative results. 

4 Sample result > EQL and < SX the concentration of the 
related analyte in the blank, which indicates the reported 
detection is considered to be indistinguishable from blank 
contamination. 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 

6 % RSD or % D exceeds the specification - apply to a positive 
result, which indicates potential quantitation problems in 
the analyses and the potential for false positive results. 

7 % RSD or %D exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

8. Analyte concentration exceeds linear range and sample not 
diluted to within that range. This usually results in a 
negative bias in the reported concentratiion. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Breakdown criteria have been exceeded, indicating poor 
instrument performance which can result in a low bias in 
the reported results and potential false negative results 
for labile compounds and potential false positive results 
for breakdown procucts. 

11. Surrogate retention time has shifted by > 0.05 minutes, 
possibly affecting analyte identification and causing false 
positives or negatives. 

HIGH EXPLOSIVES (H) 

4 Sample result > EQL and < SX the concentration of the 
related analyte in the blank, which indicates the reported 
detection is considered to be indistinguishable from blank 
contamination. 



ORGANOCHLORINE 
PESTICIDES/AROCLORS 
Initial calibration: 

Present? x yes no 

Daily calibration verification 

Present? x yes no 
Surrogates: 

Present? x yes no 

%recovery 

Tetrachloro-m-xylene 50-160 
Decachlorbiphenyl50-160 

% Recovery 
DCB 8% 
TCX 2% 

Retention Time Windows 

Present? x yes no 

Surrogates' retention time 
should not shift by ± 0.05 
minutes. 

NA Obtain from lab. Q=A 

NA Obtain from lab. Q=A 

RPM Obtain from lab. Q=A 

If either surrogate's % recovery is more 
than upper limit, detected target P3 
compounds are are qualified with J+. 

If either surrogate's % recovery is ~ 10% P3a 
but ~ lower limit, qualify detected 
compounds with J-

P3c 
and non-detected target analytes as UJ. 

If either surrogate's % recovery <1 0%, P3b 
qualify detected compounds as J-

and non-detects as & PM. P3d 

Enter % recovery in FIMAD table 

OK Obtain from lab. Q=A 

If either of the surrogate's RT shifts >± 
0.05 minutes, qualify the results as PM. 
(An examination of chromatographic 
peaks will be required to determine if 
target analytes are present). 



Method blanks 

Present? x yes no OK Obtain from lab. Q=A 

Separate for each method, If target compound found in blank but 
matrix, and/or analytical batch not in sample, no qualifier. 

Target analytes < EQL Sample result > EQL and < 5 X multiple P4 
of blank, elevate EQL to sample result 
and qualify as U. 

Sample result < EQL and < SX multiple of PS 
blank, elevate sample results to EQL 
and qualify as U. 

Sample result > SX multiple, OK 
Breakdown criteria 

Present? x yes no OK Obtain from lab. Q=A 

~ 20% for either 4,4'-DDT or Q=P 
endrin or 30% for combined I 
breakdown. 

'-- "Holding time 

Extraction within 14 days of OK Compare date of extraction with 
sample collection for soil and 7 sampling date on Analytical Request and 
days for water date of analysis with date of extraction. 
Analyses within 40 days of Q=PM 
extraction 



"'··· 

lD CLIENT SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS SHEET 
I 
I04LA-97-0486 01 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3840R 

Matrix: WATER 

Sample wt/vol: ~ (g/mL) 

Level: (low/med) LOW 

t Moisture: not dec. dec. 

Extraction: (SepF /Cont/Sonc) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

I 
I 319-84-6--------Alpha-BHC 

I 319-85-7--------Beta-BHC 

I 319-86-8--------Delta-BHC 

ML 

£miT 

_1..:..Q 

Lab Sample ID: 9710L955-001 

Lab File ID: 11019709.09 

Date Received: 10/24/97 

Date Extracted: 10/27/97 

Date Analyzed: 11/01/97 

Dilution Factor: ~1~.~0~0 __ __ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
I 0.052 

I 0.052 

I 0.052 

I 
IU 
IU 
lu 

I 
I ~p 1-1 
I 
I 

r~ 
"· 

I 58-89-9---------gamma-BHC (Lindane) I 0.052 lu I 
I 76-44-8---------Heptachlor I 0.052 IU I 
I 309-00-2--------Aldrin I 0.052 IU I 
I 1024-57-3-------Heptachlor epoxide I 0.052 lu I 
I 959-98-8--------Endosulfan I I 0.052 IU I 
I 60-57-1---------Dieldrin I 0.10 lu I 
I 72-55-9---------4,4'-DDE I 0.10 lu I 
I 72-20-8---------Endrin I 0.10 IU I 
I 33213-65-9------Endosulfan II I 0.10 lu I 
I 72-54-8---------4,4'-DDD I 0.10 IU I 
I 1031-07-8-------Endosulfan sulfate I 0.10 IU I 
I 50-29-3---------4,4'-DDT I 0.10 IU I 
I 72-43-5---------Methoxychlor I 0.52 IU I 
I 53494-70-5------Endrin ketone I 0.10 IU I 
I 7421934---------Endrin aldehyde I 0.10 IU I 
I 5103-71-9-------alpha-Chlordane I 0.052 IU I 
I 5103-74-2-------gamma-Chlordane I 0.052 IU I 
I 8001-35-2-------Toxaphene I 5.2 IU I 
I 12674-11-2------Aroclor-1016 I 1.0 IU I 
I 11104-28-2------Aroclor-1221 I 2.1 IU I 
I 11141-16-5------Aroclor-1232 I 1.0 IU I 
I 53469-21-9------Aroclor-1242 I 1.0 IU I 
I 12672-29-6------Aroclor-1248 I 1.0 IU I 
I 11097-69-1------Aroclor-1254 I 1.0 lu I 
I 11096-82-5------Aroclor-1260 I 1.0 IU I v I I '-' 

FORM 1 PEST 12/88 Rev. 

~ 6J.:'\) 
\'~" 

11~ 019 . , 
tvfdfq7 



lD CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS SHEET 

I 
IPBLKCU 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3840R 

Matrix: WATER Lab Sample ID: 97LE2012-ME1 

Sample wt/vol: _llQQ (g/mL) ~ Lab File ID: 11019709.19 

Level: (low/med) LOW Date Received: 10/27/97 

t Moisture: not dec. -- dec. Date Extracted: 10/27/97 

Extraction: (SepF/Cont/Sonc) gm:r Date Analyzed: 11/02/97 

GPC Cleanup: (Y/N) N pH: --1..:..Q Dilution Factor: 1. 00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGLL 

I I I I 
I 319-84-6--------Alpha-BHC I 0.050 lu I 
I 319-85-7--------Beta-BHC I 0.050 IU I 
I 319-86-8--------Delta-BHC I 0.050 IU I 
I 58-89-9---------gamma-BHC (Lindane) I 0.050 lu I 
I 76-44-8---------Heptachlor I 0.050 lu I 
I 309-00-2--------Aldrin I 0.050 IU I 
I 1024-57-3-------Heptachlor epoxide I 0.050 IU I 
I 959-98-8--------Endosulfan I I 0.050 lu I 
I 60-57-1---------Dieldrin I 0.10 IU I 
I 72-55-9---------4,4'-DDE I 0.10 lu I 
I 72-20-8---------Endrin I 0.10 lu I 
I 33213-65-9------Endosulfan II I 0.10 IU I 
I 72-54-8---------4,4'-DDD I 0.10 lu I 
I 1031-07-8-------Endosulfan sulfate I 0.10 lu I 
I 50-29-3---------4,4'-DDT I 0.10 lu I 
I 72-43-5---------Methoxychlor I 0.50 IU I 
I 53494-70-5------Endrin ketone I 0.10 lu I 
I 7421934---------Endrin aldehyde I 0.10 IU I 
I 5103-71-9-------alpha-Chlordane I 0.050 IU I 
I 5103-74-2-------gamma-Chlordane I 0.050 lu I 
I 8001-35-2-------Toxaphene I 5.0 IU I 
I 12674-11-2------Aroclor-1016 I 1.0 lu I 
I 11104-28-2------Aroclor-1221 I 2.0 IU I 
I 11141-16-5------Aroclor-1232 I 1.0 lu I 
I 53469-21-9------Aroclor-1242 I 1.0 IU I 
I 12672-29-6------Aroclor-1248 I 1.0 lu I 
I 11097-69-l------Aroclor-1254 I 1.0 lu I 
I 11096-82-5------Aroclor-1260 I 1.0 lu I 
I I l_l 

FORM 1 PEST 12/88 Rev. 

~ oF17 
W' 
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2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3840R 

RFW Lot No.: 9710L955 

page 1 of 1 

CLIENT I S1 !OTHER I 
SAMPLE NO. I (DCB) #I TCX I 

!=====================================! 
01I04LA-97-0486 01 I 8 *I 2 *I 
02IPBLKCULE2012-MB1 I 95 I 32 I 
03IPBLKCULE2012-MB1 BS I 89 I 28 I 

I I I I 

S1 (DCB) 
S2 (TCX) 

Decachlorobiphenyl 
= Tetrachloro-m-xylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II PEST-1 

ADVISORY 
QC LIMITS 
( 22-126) 
{ 27-129) 

01/89 Rev. 

015 



3E 
WATER PESTICIDE MATRIX SPIKE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3840R RFW Lot No.: 9710L955 

MATRIX Spike - Sample No.: PBLKCULE2012-MB1 Level: (low/med) LOW 

COMPOUND 

I SPIKE 
I ADDED 
jUG/L 

I SAMPLE I MS I MS I QC 
jCONCENTRATIONjCONCENTRATIONI t I LIMITS 
I UG/L I UG/L I REC #I REC I 

l===•==•=•=••••••=•••••••••a•••••••••••••=•••••=•••==••••=•===••••=====================: 

Jgamma-BHC (Lindane) 0.200 0 
!Heptachlor 0.200 0 
!Aldrin 0.200 0 
!Dieldrin 0.500 0 
IEndrin 0.500 0 
j4, 4' -DDT 0.500 0 

I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _£ out of _£ outside limits 

COMMENTS: 

FORM III PEST-1 

0.160 
0.0800 
0.0700 
0.430 
0.420 
0.430 

80 I 56 -127 
40 *ISO -129 ' 

35 *148 -133 
86 I 57 -131 
84 146 -150 
86 j38 -138 ' 

I 

5/88 Rev. 

016 



lD CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS SHEET 

I 
IPBLKCUMS 

Lab Name: Recra.LabNet Work Order: 02744064001 
I __________________ __ 

Client: LANL-RE0#3840R 

Matrix: WATER Lab Sample ID: 97LE2012-MB1 BS 

Sample wt/vol: ...1.Q.QQ (g/mL) ML Lab File ID: 11019709.20 

Level: (low/med) LOW Date Received: 10/27/97 

\ Moisture: not dec. dec. Date Extracted: 10/27/97 

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: ll/02/97 

GPC Cleanup: (Y/N) !:! pH: _L.Q Dilution Factor: 1. 00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGLL 

I I I I 
I 319-84-6--------Alpha-BHC I 0.050 IU I 
I 319-85-7--------Beta-BHC I 0.050 IU I 
I 319-86-8--------Delta-BHC I 0.050 IU I 
I 58-89-9---------gamma-BHC (Lindane) I ISP I 
I 76-44-8---------Heptachlor I ISP I 
I 309-00-2--------Aldrin I ISP I 
I 1024-57-3-------Heptachlor epoxide I 0.050 IU I 
I 959-98-8--------Endosulfan I I 0.050 IU I 
I 60-57-1---------Dieldrin I ISP I 
I 72-55-9---------4,4'-DDE I 0.10 IU I 
I 72-20-8---------Endrin I ISP I 
I 33213-65-9------Endosulfan II I 0.10 IU I 
I 72-54-8---------4,4'-DDD I 0.10 IU I 
I 1031-07-8-------Endosulfan sulfate I 0.10 IU I 
I 50-29-3---------4,4'-DDT I ISP I 
I 72-43-5---------Methoxychlor I 0.50 IU I 
I 53494-70-5------Endrin ketone I 0.10 IU I 
I 7421934---------Endrin aldehyde I 0.10 IU I 
I 5103-71-9-------alpha-Chlordane I 0.050 IU I 
I 5103-74-2-------gamma-Chlordane I 0.050 lu I 
I 8001-35-2-------Toxaphene I 5.0 IU I 
I 12674-11-2------Aroclor-1016 I 1.0 IU I 
I 11104-28-2------Aroclor-1221 I 2.0 IU I 
I 11141-16-5------Aroclor-1232 I 1.0 IU I 
I 53469-21-9------Aroclor-1242 I 1.0 IU I 
I 12672-29-6------Aroclor-1248 I 1.0 IU I 
I 11097-69-1------Aroclor-1254 I 1.0 IU I 
I 11096-82-5------Aroclor-1260 I 1.0 IU I 
I I l_l 

SP: SPIKE COMPOUND FORM 1 PEST 12/88 Rev. 

Yot~1 
\)' 
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VOLATILES 
Instrument Performance Check 

Present? X yes no 
Initial calibration: 

Present? x yes no 

Continuing Calibration 

Present? x yes no 

Internal Standards 

Present? x yes no 

Required IS: 

chlorobenzene-d5 
1 ,4-difluorobenzene 
1 ,4-dichlorbenzene -d4 

RT must be < ± 30 sec. from 
previous continuing calibraition 

Response area must not vary by 
>factor of 2 (+100, -50) from 
previous continuing calibration 

NA 

OK 

OK 

OK 

Obtain from lab. Q=A 

Obtain from lab. Q=A 

Analytes not meeting RRF or % RSD 
criteria should be circled on Initial 
Calibration Form 

Obtain from lab. Q=A 

Analytes not meeting RRF or % D 
criteria should be circled on Continuing 
Calibration Form 
Check manuall~ during baseline 
validation. 

Obtain from lab. Q=A 

If RT varies by > 30 seconds, qualify with 
PM, in which case focused validation 
checks the chromato-graphic profile for 
false+ or-. 

If an IS area count is outside the -50 
+100% criterion, qualify positive results 
quantified by the IS with J,PM 

Non-detects quantified by the IS as UJ if 
area count < 50 % 

Very low or abrupt drop-off, R 

Enter % variation in FIMAD table 

.re~ 
;t;,~/47 

V1 

V1a 

V2 



S~stem Monitoring Com~ounds 
CSMCl or surrogates 

Present? x yes no OK Obtain from lab. Q=A 

%recovery Water 
If SMC % recovery > upper limit, V3 

Toluene-dB BB-110% detected target compounds are qualified 
BFB B6-115% with J+. 
Dibromofluoromethane 

B6-11B% For non-detects, not qualified 

%recovery Soil If SMC has % recovery < lower limit but 3 V3a 
10%, qualify detected compounds with 

Toluene-dB B1-117% J-
BFB 74-121 
Dibromofluoromethane For detected compounds, same J- V3b 

B0-120 qualifier if recovery of SMC <10% i 

I 
For non-detects, the quantitation limit is V3c 
qualified as approximated, UJ, when 
SMC is ;:::10% 

For non-detected analytes, ifSMC V3d 
recovery <10%, reject R, PM 

Do not qualify results for diluted 
samples based on SMC/ Surrogate 
recoveries 

Enter % recovery in FIMAD table 



Method Blanks 

Present? x yes no u Obtain from lab. Q=A 

Separate blank for each If target compound found in blank but 
method, matrix and/or 12 hour not in sample, no qualifier. 
batch 

Sample result> EQL and< 5 X(< 10x for V4 
Target compounds must be ~ noted exceptions) multiple of blank, 
EQL except acetone, methylene elevate EQL to sample result and qualify 
chloride, and 2-butanone which as U. 
can be present at~ 5 X EQL. 

Sample result < EQL and < 5X ( < 1 Ox for V5 
Acetone and methylene chloride noted exceptions) multiple of blank, 
detected in blank and sample. elevate sample results to EQL and 

qualify as U. 

Sample result > 5X multiple, OK I 

Holding time I 

Analysis within 14 days of PM Compare date of analysis with sampling 
sample collection for soil and 7 date on Analytical Request 
days for water. 

Q=PM if not met 
Analysis date exceeds criteria 
by6days 
TICs (if requested) 

Tics 
r.quested 

Present x yes no and 
prennt 

\, 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0486 18/19 

Lab Name: Recra.LabNet Contract: 02744064001 
I ______________________ _ 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water} WATER Lab Sample ID: 9710L955-004 

Sample wt/vol: _LQ.Q. (g/mL) M& Lab File ID: x110208 
-.....: 

Level: (low/med) LOW Date Received: 10/24/97 

t Moisture: not dec. Date Analyzed: 11/02/97 

Column: (pack/cap) ~ Dilution Factor: 1. 00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} .:.UG.::.o...:/L=---

I I I 
75-71-8---------Dichlorodifluoromethane I 10 IU I 
74-87-3---------Chloromethane I 10 IU I 
75-01-4---------Vinyl Chloride I 10 IU I 
74-83-9---------Bromomethane I 10 IU I 
75-00-3---------Chloroethane I 10 IU I 
75-69-4---------Trichlorofluoromethane I 5 IU I 
75-35-4---------1,1-Dichloroethene I 5 IU I 
76-13-1---------Trichlorotrifluoroethane I 5 IU I 
67-64-1---------Acetone I 24 IB ltJ.v'lf 
74-88-4---------Iodomethane I IU I ' 5 
75-15-o---------Carbon Disulfide I 5 IU I 
75-09-2---------Methylene Chloride I 9 IB IU ilf 
156-60-5--------Trans-1,2-dichloroethene I 5 lu I 

I 

75-34-3---------1,1-Dichloroethane I 5 IU I 
78-93-3---------2-Butanone I 20 IU I 
159-59-2--------Cis-1,2-dichloroethene I 5 IU I 
590-20-7--------2,2-Dichloropropane I 5 IU I 
74-97-5---------Bromochloromethane I 5 IU I 
67-66-3---------Chloroform I 5 IU I 
71-55-6---------1,1,1-Trichloroethane I 5 IU I 
56-23-5---------Carbon Tetrachloride I 5 IU I 
563-58-6--------1,1-dichloropropene I 5 IU I 
71-43-2---------Benzene I 5 IU I 
107-06-2--------1,2-Dichloroethane I 5 IU I 
79-01-6---------Trichloroethene I 5 IU I 
78-87-5---------1,2-Dichloropropane I 5 IU I 
74-95-3---------Dibromomethane I 5 IU I 
75-27-4---------Bromodichloromethane I 5 IU I 
10061-01-5------cis-1,3-Dichloropropene I 5 IU I 
108-10-1--------4-Methyl-2-pentanone I 20 IU I 
108-88-3--------Toluene I 5 IU I 
10061-02-6------Trans-1,3-Dichloropropene ______ l 5 IU I 
79-00-5---------1,1,2-Trichloroethane 1 5 IU I 
127-18-4--------Tetrachloroethene 1 5 IU I 

I l_l 

FORM 1 V-1 1/87 Rev. 
.... •· (125 ·Y·?J ..... '-' 
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1B EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
j04LA-97-0486 18/19 

Lab Name: Recra.LabNet Contract: 02744064001 ~----------------------------------------
Lab Code: Recra Case No.: SAS No.: 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: ....2..:..Q.Q. ( g /mL) ~ Lab File ID: 

Level: (low/med) ~ Date Received: 

t Moisture: not dec. Date Analyzed: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I 
I 142-28-9--------1,3-Dichloropropane I 5 
I 591-78-6--------2-Hexanone I 20 
I 124-48-1--------Dibromochloromethane I 5 
I 106-93-4--------1,2-Dibromoethane I 5 
I 108-90-7--------Chlorobenzene I 5 
I 630-20-6--------1,1,1,2-Tetrachloroethane ______ l 5 
I 100-41-4--------Ethylbenzene I 5 
I 1330-20-7-------Xylenes (total) I 5 
I 100-42-5--------Styrene I 5 
I 75-25-2---------Bromoform I 5 
I 98-82-8---------Isopropylbenzene I 5 
I 108-86-1--------Bromobenzene I 5 
I 96-18-4---------1,2,3-Trichloropropane I 5 
I 79-34-5---------1,1,2,2-Tetrachloroethane __ I 5 
I 103-65-1--------N-propylbenzene I 5 
I 95-49-8---------2-Chlorotoluene I 5 
I 106-43-4--------4-Chlorotoluene I 5 
I 108-67-8--------1,3,5-Trimethylbenzene I 5 
I 98-06-6---------Tert-butylbenzene I 5 
I 95-63-6---------1,2,4-Trimethylbenzene I 5 
I 135-98-8--------sec-butylbenzene I 5 
I 541-73-1--------1,3-Dichlorobenzene I 5 
I 106-46-7--------1,4-Dichlorobenzene I 5 
I 99-87-6---------4-Isopropyltoluene I 5 
I 95-50-1---------1,2-Dichlorobenzene I 5 
I 104-51-8--------N-butylbenzene I 5 
I 96-12-8---------1,2-Dibromo-3-chloropropane ______ l 10 
I I 

FORM 1 V-2 

SDG No.: 

9710L955-004 

x110208 

10/24/97 

11/02/97 

1.00 

I 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
lu 
IU 
lu 
IU 
IU 
IU 
lu 
IU 
lu 
IU 
IU 
IU 
IU 
IU 
IU 
IU I 
lu I 
l_l 

1/87 Rev. 
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1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS I 
j04LA-97-0486 18/19 

Lab Name: Recra.LabNet Contract: 02744064001 
'----------------------------------------

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9710L955-004 

Sample wt/vol: ....a.......Q.Q (g/mL) ~ Lab File ID: X110208 

Level: (low /med) LOW 

t Moisture: not dec. 

Column: (pack/cap) ~ 

Number TICs found: ....l 

I 

Date Received: 10/24/97 

Date Analyzed: 11/02/97 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
1=··--=··=--···=1=·---·--=·····-----------···1···--··1·--·=========1·=·-=1 
I 1. !UNKNOWN I 11.170110 I J I 
I I I I I I 

FORM l VOA-TIC l/87 Rev. 

.... - P27 



.,<···· 

l.A 
VOLATILE ORGANICS ANALYSIS SHEET 

EPA SAMPLE NO. 

I 
IVBLKHR 

Lab Name: Recra.LabNet Coneract: 02744064001 '--------------------
Lab Code: Recra case No.: SAS No.: 

Matrix: (soil/water) WATER Lab sample ID: 

Sample wt/vol: ...a....Q.Q < g I mL > !:!I:! Lab File ID: 

Level: (low/med) LOW Daee Received: 

\ Moisture: not dec. Date Analyz·ed: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I 
I 75-71-8---------Dichlorodifluoromethane I 10 

I 74-87-3---------Chloromethane I 10 

I 75-01-4---------Vinyl Chloride I 10 

I 74-83-9---------Bromomethane I 1 

I 75-00-3---------Chloroethane I 10 

I 75-69-4---------Trichlorofluoromethane I 5 

I 75-35-4---------1,1-Dichloroethene I 5 

I 76-13-1---------Trichlorotrifluoroethane I 5 

I 67-64-1---------Acetone I 18 

I 74-88-4---------Iodomethane I 5 

I 75-15-0---------carbon Disulfide I 5 

I 75-09-2---------Methylene Chloride I 20 

I 156-60-5--------Trans-1,2-dichloroethene I 5 

I 75-34-3---------1,1-Dichloroethane I 5 

I 78-93-3---------2-Butanone I 3 

I 159-59-2--------Cis-1,2-dichloroethene I 5 
I 590-20-7--------2,2-Dichloropropane I 5 
I 74-97-5---------Bromochloromethane I 5 

67-66-3---------Chloroform I 5 
71-55-6---------1,1,1-Trichloroethane I 5 
56-23-5---------carbon Tetrachloride I 5 
563-58-6--------1,1-dichloropropene I 5 
71-43-2---------Benzene I 5 
107-06-2--------1,2-Dichloroethane I 5 
79-01-6---------Trichloroethene I 5 
78-87-5---------1,2-Dichloropropane I 5 
74-95-3---------Dibromomethane I 5 
75-27-4---------Bromodichloromethane I 5 
10061-01-5------cis-1,3-Dichloropropene I 5 
108-10-1--------4-Methyl-2-pentanone I 20 
108-88-3--------Toluene I 5 
10061-02-6------Trans-1,3-Dichloropropene ________ l 5 
79-00-5---------1,1,2-Trichloroethane I 5 
127-18-4--------Tetrachloroethene I 5 

I 
I 

FORM 1 V-1 

SDG No.: 

97LVX279-MB1 

x110205 

11/02/97 

11/02/97 

1.00 

I 
IU 
IU 
IU 
IJ 
lu 
IU 
IU 
IU 
IJ 
IU 
IU 
I 
IU 
IU 
IJ 
IU 
IU 
IU I 
IU I 
IU I 
IU I 
IU I 
ju I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
l_l 
l_l 

t{'7'ffev. 
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1B 
VOLATILE ORGANICS ANALYSIS SHEET • 

EPA SAMPLE NO. 

I 
IVBLKHR 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ _ 

Lab Code: Recra case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 97LVX279-MB1 

Sample wt/vol: _.2.....QQ (g/mL) ML Lab File ID: --.... xll0205 

Level: (low /me d) LOW Date Received: 11/02/97 

t Moisture: not dec. Date Analyzed: 11/02/97 

Column: (pack/cap) ~ Dilution Factor: ~1~.~0~0 __ __ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I I I 
I 142-28-9--------1,3-Dichloropropane I 5 lu I 
I 591-78-6--------2-Hexanone I 20 lu I 
I 124-48-1--------Dibromochloromethane I 5 IU I 
I 106-93-4--------1,2-Dibromoethane I 5 lu I 
I 108-90-7--------Chlorobenzene I 5 IU I 
I 630-20-6--------1,1,1,2-Tetrachloroethane I 5 IU I 
I 100-41-4--------Ethylbenzene I 5 IU I 
I 1330-20-7-------Xylenes (total) I 5 IU I 
I 100-42-5--------Styrene I 5 IU I 
I 75-25-2---------Bromoform I 5 lu I 
I 98-82-8---------Isopropylbenzene I 5 IU I 
I 108-86-1--------Bromobenzene I 5 IU I 
I 96-18-4---------1,2,3-Trichloropropane I 5 IU I 
I 79-34-5---------1,1,2,2-Tetrachloroethane ______ l 5 IU I 
I 103-65-1--------N-propylbenzene I 5 IU I 
I 95-49-8---------2-Chlorotoluene I 5 IU I 
I 106-43-4--------4-Chlorotoluene I 5 IU I 
I 108-67-8--------1,3,5-Trimethylbenzene I 5 IU I 
I 98-06-6---------Tert-butylbenzene I 5 IU I 
I 95-63-6---------1,2,4-Trimethylbenzene I 5 IU I 
I 135-98-8--------sec-butylbenzene I 5 IU I 
I 541-73-1--------1,3-Dichlorobenzene I 5 IU I 
I 106-46-7--------1,4-Dichlorobenzene I 5 IU I 
I 99-87-6---------4-Isopropyltoluene I 5 IU I 
I 95-50-1---------1,2-Dichlorobenzene I 5 IU I 
I 104-51-8--------N-butylbenzene I 5 IU I 
I 96-12-8---------1,2-Dibromo-3-chloropropane ___ l 10 IU I 
I I l_l 

FORM 1 V-2 1/87 Rev. 

079 



lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS I 

IVBLKHR 

Lab Name: Recra.LabNet Contract: 02744064001 '--------------------
Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 97LVX279-ME1 

Sample wt/vol: ...3.....QQ (g/mL) ~ Lab File ID: xll0205 

Level: (low/med) ~ 

t Moisture: not dec. 

Column: (pack/cap) CAP 

Number TICs found: _Q 

I 

Date Received: 11/02/97 

Date Analyzed: 11/02/97 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
l=•••=•=••••••••l•••••••••••••••••••••••••=••l••••=••l••==••==•====l=c===l 
I L I I I I I 
I I I I I I 

FORM l VOA-TIC ((~70Rev. 



2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

page 1 of 1 

EPA 
SAMPLE NO. 

I Sl I S2 I S3 !OTHER ITOTI 
I (DCE) #I (TOL) #I (BFB) #I I COT I 

l------------------------------------------------------·1 
01j04LA-97-0486 18/19 I 90 I 92 I 93 Ol 
021 04LA-97-0486 18/19MS I 90 I 91 I 92 0 I 
03j04LA-97-0486 18/19MSD I 94 I 95 I 97 Ol 
04jVBLKHR I 90 I 89 I 93 Ol 
OSjVBLKHR BS I 88 I 90 I 92 I Ol 

I I I I l_l 

S1 (DCE) • 1,2-Dichloroethane-d4 
S2 (TOL) • Toluene-dB 
S3 (BFB) • Bromofluorobenzene 

# Column to be used to flag recovery values 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

* Values outside of contract required QC limits 
D Surrogates diluted out 

FORM II VOA-1 1/87 Rev. 

fl17 



SA 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: 

Lab File ID (Standard} : X110203 

Instrument ID: 5970X 

GC Column: DB-624 ID: 0.53 (mm) 

01 
02 
03 
04 
OS 
06 
07 
08 

"'''"' 09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

==================== ========== 
12 HOUR STD 1011593 

==================== ========== 
UPPER LIMIT 2023186 

==================== ========== 
LOWER LIMIT 505796 

==================== ========== 
EPA SAMPLE 

NO. 
==================== ========== 
VBLKHR 1040752 
VBLKHRBS 995223 
04LA-97-0486 18/19 998866 
04LA-97-0486 18/19M 997593 
04LA-97-0486 18/19M 918855 

= Fluorobenzene 
= Chlorobenzene-d5 

SAS No.: SDG No.: 10L955 

Date Analyzed: 11/02/97 

Time AQalyzed: 1302 

Heated Purge: (Y/N) Y 

IS2 (CBZ) IS3(DCB) 
RT AREA # RT AREA # 

====== ========== ====== ========== 
15.97 825177 20.24 536422 

====== ========== ------ ---------------- ----------
16.47 1650354 20.74 1072844 
=~==== ========== ====== ========== 
15.47 412588 19.74 268211 

====== ========== ====== ========== 

====== ========== ====== ========== 
15.96 880425 20.24 565869 
15.97 842452 20.25 550019 
15.96 840031 20.25 550353 
15.96 845095 20.24 556159 
15.97 768363 20.25 506674 

UPPER LIMIT = +100% 

R':" 
=====: 

23 n: 

=====: 
23. s: 

====== 
22.5: 

====== 

====== 
23.05 
23.05 
23.05 
23.05 
23.05 

IS1 
IS2 
IS3 

(CBZ} 
(DCB) = 1,4-Dichlorobenzene-d4 

of internal standard area. 
LOWER LIMIT = - SO% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 
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3A 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

MATRIX Spike- EPA Sample No.: 04LA-97-0486 lij19 
' 

/I.,.. Level: Clow/med) bQ! 
li/J 14 tr, 7 

I SPIKE I SAMPLE I MS I MS I QC 
I ADDED I CONCENTRATION I CONCENTRATION I " I LIMITS 

COMPOUND I OG/L I UG/L I UG/L I REC #I REC 

1==---------------------------------------···=---------------------------------=-·=====! 
j1,1-Dichloroethene 50.0 I 0 I 45.3 
!Benzene 50.0 I 0 I 44.8 
jTrichloroethene 50.0 I 0 I 35.5 
jToluene 50.0 I 0 I 43.0 
I Chlorobenzene 50.0 . I 0 I 45.8 

91 
90 
71 
86 
92 

61 -145 
76 -127 
7l -120 
76 -125 
75 -130 

'-------------------------- ----------~-----------~----------- ------------------

I SPIKE I MSD I MSD I I 
I ADDED I CONCENTRATION I " I " I QC LIMITS 

COMPOUND I OG/L I UG/L I REC # I RPD # I RPD I REC 

l====·=====·=·=-·==--·--------=--------·==··----------·--=···-·=······-·=------------==1 
I 1,1-Dichloroethene I 50.0 I 46.1 I 92 I 1 I 14 I 61 -145 
I Benzene I 50.0 I 46.3 I 93 I 3 I 11 I 76 -127 
I Trichloroethene I 50.0 I 36.7 I 73 I 2 I 14 I 71 -120 
I Toluene I 50.0 I 44.8 I 90 I 4 I 13 I 76 -125 
I Chlorobenzene I 50.0 I 47.4 I 95 I 3 I 13 I 75 -130 
I I I I I I I __ _ 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _Q out of _2 outside limits 
Spike Recovery: _Q out of 1Q outside limits 

COMMENTS: 

FORM III VOA-1 1/87 Rev. 
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WATER VOLATILE MATRIX SPIKE RECOVERY 

Lab Name: Recra. LabNet contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

MATRIX Spike - EPA Sample No. : ..:.VB=L=KHR=..__ __ _ Level: (low/med) ~ 

I SPIKE I SAMPLE I MS I MS I QC 
I ADDED I CONCENTRATION I CONCEN'I'RATION I t I LIMITS 

COMPOUND I UG/L I UG/L I UG/L I REC #I REC 

J---------------------------------------------------------------------·==·-----=···====. jl,l-Dichloroethene I 50.0 I 0 44.7 89 61 -145 
!Benzene I 50.0 I 0 46.6 93 76 -127 
jTrichloroethene I 50.0 I o 36.7 73 71 -120 
!Toluene I 50.0 I 0 44.2 88 76 -125 
jChlorobenzene I 50.0 I 0 47.1 94 75 -130 i 

I I I _____ ----- _____ _ 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of _2 outside limits 

COMMENTS: 

FORM III VOA-1 1/87 Rev. 

fl19 



lA 
VOLATILE ORGANICS ANALYSIS SHEET 

EPA SAMPLE NO. 

I 
IVBLKHRMS 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ __ 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 97LVX279-MB1 

Sample wt/vol: .....2....Q.Q ( g /mL) Mit Lab File ID: X110207 

Level: (low/med) !&! Date Received: 11/02/97 

t Moisture: not dec. Date Analyzed: 11/02/97 

Column: (pack/cap) ~ Dilution Factor: l. 00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) .;,UG,;:,o,.;/L~-

I I I I 
I 75-71-8---------Dichlorodifluoromethane I 10 IU I 
I 74-87-3---------Chloromethane I 10 IU I 
I 75-01-4---------Vinyl Chloride I 10 IU I 
I 74-83-9---------Bromomethane I 10 IU I 
I 75-00-3---------Chloroethane I 10 IU I 
I 75-69-4---------Trichlorofluoromethane I 5 IU I 
I 75-35-4---------1,1-Dichloroethene I ISP I 
I 76-13-1---------Trichlorotrifluoroethane I 5 IU I 
I 67-64-1---------Acetone I 9 IBJ I 
I 74-88-4---------Iodomethane I 5 lo I 
I 75-15-0---------Carbon Disulfide I 5 IU I 
I 75-09-2---------Methylene Chloride I 19 IB I 
I 156-60-5--------Trans-1,2-dichloroethene I 5 IU I 
I 75-34-3---------1,1-Dichloroethane I 5 IU I 
I 78-93-3---------2-Butanone I 20 IU I 
I 159-59-2--------Cis-1,2-dichloroethene I 5 IU I 
I 590-20-7--------2,2-Dichloropropane I 5 IU I 
I 74-97-5---------Bromochloromethane I 5 IU I 
I 67-66-3---------Chloroform I 5 IU I 
I 71-55-6---------1,1,1-Trichloroethane I 5 IU I 
I 56-23-5---------carbon Tetrachloride I 5 IU I 
I 563-58-6--------1,1-dichloropropene I 5 IU I 
I 71-43-2---------Benzene I ISP I 
I 107-06-2--------1,2-Dichloroethane I 5 IU I 
I 79-01-6---------Trichloroethene I ISP I 
I 78-87-5---------1,2-Dichloropropane I 5 IU I 
I 74-95-3---------Dibromomethane I 5 IU I 
I 75-27-4---------Bromodichloromethane I 5 IU I 
I 10061-01-5------cis-1,3-Dichloropropene I 5 IU I 
I 108-10-l--------4-Methyl-2-pentanone I 20 IU I 
I 108-88-3--------Toluene I ISP I 
I 10061-02-6------Trans-1,3-Dichloropropene ____ l 5 IU I 
I 79-00-5---------1,1,2-Trichloroethane I 5 IU I 
I 127-18-4--------Tetrachloroethene I 5 IU I 
I I l_l 
SP: SPIKE COMPOUND FORM l V-l "' ·· 1 /fr&Sv · 

BS 
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l.B 
VOLATILE ORGANICS ANALYSIS SHEET 

EPA SAMPLE NO . 

I 
IVBLKHRMS 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ __ 

Lab Code: Recra Case No.: SAS No.: 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: ~ (g/mL) !::ll.! Lab File ID: 

Level: (low/med) ~ Date Received: 

t Moisture: not dec. Date Analyzed: 

Column: (pack/cap) ~ Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I 
I 142-28-9--------1,3-Dichloropropane I 5 
I 591-78-6--------2-Hexanone I 20 
I 124-48-1--------Dibromochloromethane I 5 
I 106-93-4--------1,2-Dibromoethane I 5 
I 108-90-7--------Chlorobenzene I 
I 630-20-6--------1,1,1,2-Tetrachloroethane ________ l 5 
I 100-41-4--------Ethylbenzene I 5 
I 1330-20-7-------Xylenes (total) I 5 
I 100-42-5--------Styrene I 5 
I 75-25-2---------Bromoform I 5 
I 98-82-8---------Isopropylbenzene I 5 
I 108-86-1--------Bromobenzene I 5 
I 96-18-4---------1,2,3-Trichloropropane I 5 
I 79-34-5---------1,1,2,2-Tetrachloroethane I 5 
I 103-65-1--------N-propylbenzene I 5 
I 95-49-8---------2-Chlorotoluene I 5 
I 106-43-4--------4-Chlorotoluene I 5 
I 108-67-8--------1,3,5-Trimethylbenzene I 5 
I 98-06-6---------Tert-butylbenzene I 5 
I 95-63-6---------1,2,4-Trimethylbenzene I 5 
I 135-98-8--------Sec-butylbenzene I 5 
I 541-73-1--------1,3-Dichlorobenzene I 5 
I 106-46-7--------1,4-Dichlorobenzene I 5 
I 99-87-6---------4-Isopropyltoluene I 5 
I 95-50-1---------1,2-Dichlorobenzene I 5 
I 104-51-8--------N-butylbenzene I 5 
I 96-12-8---------1,2-Dibromo-3-chloropropane ___ l 10 
I I 

SP: SPIKE COMPOUND FORM 1 V-2 

SDG No.: 

97LVX279-MB1 BS 

x110207 

ll/02/97 

ll/02/97 

l. 00 

I I 
IU I 
lu I 
lu I 
lu I 
lsP I 
IU I 
IU I 
lu I 
lu I 
lu I 
lu I 
lu I 
lu I 
lu I 
lu I 
lu I 
lu I 
IU I 
lu I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
l_l 

1/87 Rev. 

,.. - 090 



'''""~ 

1A EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS SHEET 
I 
I04LA-97-0486 18/19MS 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ _ 

Lab Code: Recra case No.: SAS No.: 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: _2.....Q.Q ( g /mL) MI.! Lab File ID: 

Level: (low/med) ~ Date Received: 

t Moisture: not dec. Date Analyzed: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I I 
I 75-71-8---------Dichlorodifluoromethane I 10 

I 74-87-3---------Chloromethane I 10 

I 75-01-4---------Vinyl Chloride I 10 

I 74-83-9---------Bromomethane I 10 

I 75-00-3---------Chloroethane I 10 

I 75-69-4---------Trichlorofluoromethane I 5 

I 75-35-4---------1,1-Dichloroethene I 
I 76-13-1---------Trichlorotrifluoroethane I 5 

I 67-64-1---------Acetone I 22 

I 74-88-4---------Iodomethane I 5 

I 75-15-0---------carbon Disulfide I 5 

I 75-09-2---------Methylene Chloride I 9 

I 156-60-5--------Trans-1,2-dichloroethene I 5 
I 75-34-3---------1,1-Dichloroethane I 5 
I 78-93-3---------2-Butanone I 20 
I 159-59-2--------Cis-1,2-dichloroethene I 5 
I 590-20-7--------2,2-Dichloropropane I 5 
I 74-97-5---------Bromochloromethane I 5 
I 67-66-3---------Chloroform I 5 
I 71-55-6---------1,1,1-Trichloroethane I 5 
I 56-23-5---------carbon Tetrachloride I 5 
I 563-58-6--------1,1-dichloropropene I 5 
I 71-43-2---------Benzene I 
I 107-06-2--------1,2-Dichloroethane I 5 
I 79-01-6---------Trichloroethene I 
I 78-87-5---------1,2-Dichloropropane I 5 
I 74-95-3---------Dibromomethane I 5 
I 75-27-4---------Bromodichloromethane I 5 
I 10061-01-5------cis-1,3-Dichloropropene I 5 
I 108-10-1--------4-Methyl-2-pentanone I 20 
I 108-88-3--------Toluene I 
I 10061-02-6------Trans-1,3-Dichloropropene _____ l 5 
I 79-00-5---------1,1,2-Trichloroethane I 5 
I 127-18-4--------Tetrachloroethene I 5 
I I 

SP: SPIKE COMPOUND FORM 1 V-1 

SDG No.:_ 

97lOL955-004 MS 

x110209 

10/24/97 

ll/02 /97 

l. 00 

I I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
ISP I 
IU I 
IB I 
IU I 
IU I 
IB I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
ISP I 
IU I 
ISP I 
IU I 
IU I 
IU I 
IU I 
IU I 
ISP I 
IU I 
IU I 
IU I 
l_l 
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1B EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0486 18/19MS 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ __ 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9710L955-004 MS 

Sample wt/vol: ....i......QQ (g/mL) mt Lab File ID: x110209 

Level: (low/med) ~ Date Received: 10/24/97 

t Moisture: not dec. Date Analyzed: ll/02/97 

Column: (pack/cap) ~ Dilution Factor: ~1~.~0~0 __ __ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( ug /L or ug /Kg) .:.UG::..I~..:L::.-_ 

I I I I 
I 142-28-9--------1,3-Dichloropropane I 5 IU I 
I 591-78-6--------2-Hexanone I 20 IU I 
I 124-48-1--------Dibromochloromethane I 5 IU I 
I 106-93-4--------1,2-Dibromoethane I 5 IU I 
I 108-90-7--------Chlorobenzene I ISP I 
I 630-20-6--------1,1,1,2-Tetrachloroethane _____ l 5 IU I 
I 100-41-4--------Ethylbenzene I 5 IU I 
I 1330-20-7-------Xylenes (total) I 5 u I 
I 100-42-5--------Styrene I 5 u I 
I 75-25-2---------Bromoform I 5 u I 
I 98-82-8---------Isopropylbenzene I 5 u I 

"""·· I 108-86-1--------Bromobenzene I 5 u I 
I 96-18-4---------1,2,3-Trichloropropane I 5 u I 
I 79-34-5---------1,1,2,2-Tetrachloroethane _____ l 5 u I 
I 103-65-1--------N-propylbenzene I 5 u I 
I 95-49-8---------2-Chlorotoluene I 5 u I 
I 106-43-4--------4-Chlorotoluene I 5 u I 
I 108-67-8--------1,3,5-Trimethylbenzene I 5 u I 
I 98-06-6---------Tert-butylbenzene I 5 u I 
I 95-63-6---------1,2,4-Trimethylbenzene I 5 u I 
I 135-98-8--------Sec-butylbenzene I 5 u I 
I 541-73-1--------1,3-Dichlorobenzene I 5 IU I 
I 106-46-7--------1,4-Dichlorobenzene I 5 IU I 
I 99-87-6---------4-Isopropyltoluene I 5 IU I 
I 95-50-1---------1,2-Dichlorobenzene I 5 IU I 
I 104-51-8--------N-butylbenzene I 5 IU I 
I 96-12-8---------1,2-Dibromo-3-chloropropane __ l 10 IU I 
I I l_l 
SP: SPIKE COMPOUND FORM 1 V-2 1/87 Rev. 
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l.A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0486 18/19MSD 

Lab Name: Recra.LabNet Contract: 02744064001 '-------------------
Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9710L955-004 

Sample wt/vol: ~ (g/mL) Mlt Lab File ID: X110210 

Level: (low/med) ~ Date Received: 10/24/97 

t Moisture: not dec. Date Analyzed: U/02/97 

Column: (pack/cap) CAP Dilution Factor: 1. 00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ~OG:=.t...:~IL::.__ 

I I I I 
I 75-71-8---------Dichlorodifluoromethane I 10 lo I 
I 74-87-3---------Chloromethane I 10 IO I 
I 75-01-4---------Vinyl Chloride I 10 lo I 
I 74-83-9---------Bromomethane I 10 lo I 
I 75-00-3---------Chloroethane I 10 IO I 
I 75-69-4---------Trichlorofluoromethane I 5 IO I 
I 75-35-4---------1,1-Dichloroethene I ISP I 
I 76-13-1---------Trichlorotrifluoroethane I 5 lo I 
I 67-64-1---------Acetone I 22 IB I 
I 74-88-4---------Iodomethane I 5 IO I 
I 75-15-0---------Carbon Disulfide I 5 IO I 
I 75-09-2---------Methylene Chloride I 9 IB I 
I 156-60-5--------Trans-1,2-dichloroethene I 5 lo I 
I 75-34-3---------1,1-Dichloroethane I 5 lo I 
I 78-93-3---------2-Butanone I 20 IO I 
I 159-59-2--------Cis-1,2-dichloroethene I 5 lo I 
I 590-20-7--------2,2-Dichloropropane I 5 lo I 
I 74-97-5---------Bromochloromethane I 5 jo I 
I 67-66-3---------Chloroform I 5 IO I 
I 71-55-6---------1,1,1-Trichloroethane I 5 IO I 
I 56-23-5---------Carbon Tetrachloride I 5 IO I 
I 563-58-6--------1,1-dichloropropene I 5 lo I 
I 71-43-2---------Benzene I ISP I 
I 107-06-2--------1,2-Dichloroethane I 5 lo I 
I 79-01-6---------Trichloroethene I ISP I 
I 78-87-5---------1,2-Dichloropropane I 5 lo I 
I 74-95-3---------Dibromomethane I 5 IO I 
I 75-27-4---------Bromodichloromethane I 5 IO I 
I 10061-01-5------cis-1,3-Dichloropropene I 5 IO I 
I 108-10-1--------4-Methyl-2-pentanone I 20 IO I 
I 108-88-3--------Toluene I ISP I 
I 10061-02-6------Trans-1,3-Dichloropropene _____ l 5 IO I 
I 79-00-5---------1,1,2-Trichloroethane I 5 lo I 
I 127-18-4--------Tetrachloroethene I 5 IO I 
I I l_l 
SP: SPIKE COMPOUND FORM 1 V-1 1/87 Rev. 
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l.B EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0486 18/19MSD 

Lab Name: Recra.LabNet Contract: 02744064001 
I __________________ _ 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9710L955-004 MSD 

Sample wt/vol: __a...QQ C g I mL l !:11! Lab File ID: Xll0210 

Level: Clow/med) LOW Date Received: 10/24/97 

l Moisture: not dec. Date Analyzed: 11/02/97 

Column: (pack/cap) CAP Dilution Factor: .1~.~0~0----

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
142-28-9--------1,3-Dichloropropane I 5 
591-78-6--------2-Hexanone I 20 
124-48-1--------Dibromochloromethane I 5 
106-93-4--------1,2-Dibromoethane I 5 
108-90-7--------Chlorobenzene I 
630-20-6--------1.,1,1,2-Tetrachloroethane I 5 
100-41-4--------Ethylbenzene I 5 
1330-20-7-------Xylenes (total) I 5 
100-42-5--------Styrene I 5 
75-25-2---------Bromoform I 5 
98-82-8---------Isopropylbenzene I 5 
108-86-1--------Bromobenzene I 5 
96-18-4---------1,2,3-Trichloropropane I 5 
79-34-5---------1,1,2,2-Tetrachloroethane I 5 
103-65-1--------N-propylbenzene I 5 
95-49-8---------2-Chlorotoluene I 5 
106-43-4--------4-Chlorotoluene I 5 
108-67-8--------1,3,5-Trimethylbenzene I 5 
98-06-6---------Tert-butylbenzene I 5 
95-63-6---------1,2,4-Trimethylbenzene I 5 
1.35-98-8--------Sec-butylbenzene I 5 
541-73-1--------1,3-Dichlorobenzene I 5 
106-46-7--------1,4-Dichlorobenzene I 5 
99-87-6---------4-Isopropyltoluene I 5 
95-50-1---------1,2-Dichlorobenzene I 5 
104-51-8--------N-butylbenzene I 5 
96-12-8---------1,2-Dibromo-3-chloropropane ___ l 10 

I 

SP: SPIKE COMPOUND FORM 1 V-2 

I I 
IU I 
lo I 
IU I 
IU I 
ISP I 
IU I 
IU I 
lo I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
l_l 

1/87 Rev. 
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Thursday, Octcber23. 1997 

Los Alamos 
NA TJONAL LADORA TORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE. PA 19341-1225 

Please analyze the enclosed sc,;mples 
according to the schedule indicated: 

SHIP DATE: 1 D/23197 

REPORT DUE: 11123197 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA - 1049 , AP; 

LANL ER SMO CONTACT· 

Signatu ... · _ _. 

ANALYSIS 
ORDER CODE 

PESTPCB 

PAH 

TOC 

VOAGCMS 

VOAGCMS 

CONT 
10 

04LA-97 -o486 01 

04LA-97 -o486 02 

04LA-97-o486 03 

04LA-97 -o486 18 

04LA-97-0486 19 

w 
w 
w 
w 
w 

REQUESTNUMBER: 3~R 
ANALYSIS TYPE: ORG 

These samples are on: 

LANL Request Number: 3NOR 

Per Agreement Number: 7791LOD14-9S 

Project Cost Code: MA42556DDD30 

DATE COMMENTS 
SAMPLED 

10/20/97 

10/20/97 

10120197 

10/20/97 

10/20/97 

F"mal Page of REQUEST NUMBER 3840R Page 1 

fi12 



2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

EPA 
SAMPLE NO. 

I S1 I S2 I S3 !OTHER jTOTI 
I (DCE) #I (TOL) #I (BFB) #I I OUT I 

1=======================·====·==========================1 
011 04LA-97-0486 18/19 I 90 I 92 I 93 I I 0 I 
021 04LA-97-0486 18/19MS I 90 I 91 I 92 I I 0 I 
03I04LA-97-0486 18/19MSD I 94 I 95 I 97 I I Ol 
04IVBLKHR I 90 I 89 I 93 I I Ol 
0 5 I VBLKHR BS I 8 8 I 9 0 I 9 2 I I 0 I 

page 1 of 1 

I I I I I l_l 

S1 (DCE) = 1,2-Dichloroethane-d4 
S2 (TOL) Toluene-dB 
S3 (BFB) = Bromofluorobenzene 

# Column to be used to flag recovery values 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

* Values outside of contract required QC limits 
D Surrogates diluted out 

FORM II VOA-1 1/87 Rev. 
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3A 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

MATRIX Spike- EPA Sample No.: 04LA-97-0486 Ji/19 
' 

/1, r Level: (low/med) bQ!i 

ltl)i.lf{,J 

I SPIKE I SAMPLE I MS I MS I QC 
I ADDED I CONCENTRATION I CONCENTRATION I ' I LIMITS 

COMPOUND I UG/L I UG/L I UG/L I REC #I REC 
l======================================================================================l 
j1,1-Dichloroethene I 50.0 I 0 I 45.3 I 91 I 61 -145 
!Benzene I 50.0 I 0 I 44.8 I 90 I 76 -127 
jTrichloroethene I 50.0 I 0 I 35.5 I 71 I 71 -120 
!Toluene I 5o.o I o I 43.o I 86 I 76 -12s 
jChlorobenzene I 50.0 .1 0 I 45.8 I 92 I 75 -130 
I I I I I I __ _ 

I I SPIKE I MSD I MSD I I 

I I ADDED jCONCENTRATIONI ' I ' I QC LIMITS 
I COMPOUND jUG/L I UG/L I REC #I RPD #I RPD I REC 
1==========================================·===========================================1 
I 1,1-Dichloroethene 50.0 I 46.1 92 1 14 61 -145 
I Benzene 50.0 I 46.3 93 3 11 76 -127 
I Trichloroethene 50.0 I 36.7 73 2 14 71 -120 
I Toluene 50.0 I 44.8 90 4 13 76 -125 
I Chlorobenzene 50.0 I 47.4 95 3 13 75 -130 

I I ______ --- --- --- -----

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _Q out of _2 outside limits 
Spike Recovery: _Q out of 1Q outside limits 

COMMENTS: 

FORM III VOA-1 1/87 Rev. 

(118 



WATER VOLATILE MATRIX SPIKE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

MATRIX Spike - EPA Sample No. : VB~L~::KHR~:::.....--- Level: (low/med) LOW 

I SPIKE 
I ADDED 
jUG/L 

I SAMPLE I MS I MS I QC 
JCONCENTRATIONJCONCENTRATIONJ t I LIMITS 

COMPOUND I UG/L I UG/L I REC #I REC 
I==========================================·=========================================== I 
J1,1-Dichloroethene I 50.0 I 0 44.7 89 61 -145 
!Benzene I 50.0 I 0 46:6 93 76 -127 
JTrichloroethene I 50.0 I 0 36.7 73 71 -120 
!Toluene I 50.0 I o 44.2 88 76 -125 
JChlorobenzene I 50.0 I 0 47.1 94 75 -130 
I I I ________________ _ 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of _2 outside limits 

COMMENTS: 

FORM III VOA-1 1/87 Rev. 
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4A 
VOLATILE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA 

Lab File ID: 

Case No.: SAS No.: SDG No.: 10L955 

Date Analyzed: 

Xll0205 

11/02/97 

Matrix: (soil/water) WATER 

Instrument ID: 5970X 

Lab Sample ID: 97LVX279-MB1 

Time Analyzed: 1419 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

EPA 
SAMPLE NO. 

==================== 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

VBLKHRBS 
04LA-97-0486 
04LA-97-0486 
04LA-97-0486 

COMMENTS: 

page 1 of 1 

18/19 
18/19M 
18/19M 

LAB LAB TIME 
SAMPLE -ID FILE ID ANALYZED 

============== ============== ========== 
97LVX279-MB1S X110207 1534 
9710L955-004 X110208 1611 
9710L955-004S X110209 1649 
9710L955-004T X110210 1726 

FORM IV VOA MAC-SW846HP-

020 



SA 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: 

Lab File ID: X102501 

Instrument ID: 5970X 

GC Column: DB 624 ID: 0.53 (mm) 

m/e ION ABUNDANCE CRITERIA 

SAS No.: SDG No. : 10L9SS 

BFB Injection Date: 10/25/97 

BFB Injection Time: 1305 

Heated Purge: (Y/N) Y 

% RELATIVE 
ABUNDANCE 

===== ===================================================== ============== 
so 15.0 - 40.0% of mass 95 18.6 

- 60.0% of mass 95 47.8 75 30.0 
95 Base Peak, 100% relative aEunoance 100.0 
96 5.0 - 9.0% of mass 95 8.0 

173 Less than 2.0% of mass 174 0.0 ( 0.0)1 
174 50.0 - 100.0% of mass 95 80.4 
175 5.0 - 9.0% of mass 174 6.6 ( 8. 3) 1 
176 95.0 - 100.9% of mass 174 80.8 (100.5)1 
177 5.0 - 9.0% of mass 176 5.6 ( 7. 0) 2 

0 0 1-Value ~s ~ of mass 174 0 2-Value ~s ~ of mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

==================== 
VSTDOSO 
VSTD010 
VSTD020 
VSTD200 
VSTD100 
VSTDOOS 

page 1 of 1 

LAB 
SAMPLE ID 

============== 
VSTDOSO 
VSTD010 
VSTD020 
VSTD200 
VSTD100 
VSTDOOS 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

============== ========== ========== 
X102504 10/25/97 1512 
X102505 10/25/97 1644 
X102506 10/25/97 1729 
X102507 10/25/97 1809 
X102508 10/25/97 1847 
X102509 10/25/97 1924 

P21 



SA • 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: 

Lab File ID: X110201 

Instrument ID: 5970X 

GC Column: DB 624 ID: 0.53 (mm) 

m/e ION ABUNDANCE CRITERIA 

SAS No.: SDG No.: 10L955 

BFB Injection Date: 11/02/97 

BFB Injection Time: 1206 

Heated Purge: (Y/N) Y 

% RELATIVE 
ABUNDANCE 

===== ===================================================== ============== 
50 15.0 - 40.0% of mass 95 18.6 

- 60.0% of mass 95 48.8 75 30.0 
95 Base Peak, 100% relative aEunO:ance 100.0 
96 5.0 - 9.0% of mass 95 7.2 

173 Less than 2.0% of mass 174 0.0 ( 0.0)1 
174 50.0 - 100.0% of mass 95 83.5 
175 5.0 - 9.0% of mass 174 6.9 ( 8. 3) 1 
176 95.0 - 100.9% of mass 174 83.9 (100.5)1 
177 5.0 - 9.0% of mass 176 6.6 ( 7.8)2 

1-Value ~s % of mass 174 6 2-Value ~s ~ of mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 
=================~== 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

VSTDSO 
VBLKHR 
VBLKHRBS 
04LA-97-0486 
04LA-97-0486 
04LA-97-0486 

page 1 of 1 

18/19 
18/19M 
18/19M 

LAB 
SAMPLE ID 

============== 
VSTDSO 
97LVX279-MB1 
97LVX279-MB1S 
9710L955-004 
9710L955-004S 
9710L955-004T 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

============== ========== ========== 
X110203 11/02/97 1302 
X110205 11/02/97 1419 
X110207 11/02/97 1534 
X110208 11/02/97 1611 
X110209 11/02/97 1649 
X110210 11/02/97 1726 

r22 



SA 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No. : 10L955 

Date Analyzed: 11/02/97 

Time Analyzed: 1302 

Heated Purge: (Y/N) Y 

Lab File ID (Standard) : X110203 

Instrument ID: 5970X 

GC Column: DB-624 ID: 0.53 (mm) 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

==================== ========== 
12 HOUR STD 1011593 

==================== ========== 
UPPER LIMIT 2023186 

==================== ========== 
LOWER LIMIT 505796 

==================== ========== 
EPA SAMPLE 

NO. 
==================== ========== 
VBLKHR 1040752 
VBLKHRBS 995223 
04LA-97-0486 18/19 998866 
04LA-97-0486 18/19M 997593 
04LA-97-0486 18/19M 918855 

IS1 = Fluorobenzene 
IS2 (CBZ) = Chlorobenzene-dS 

RT 
====== 
15.97 

------------
16.47 
=~==== 

15.47 
====== 

====== 
15.96 
15.97 
15.96 
15.96 
15.97 

IS3 (DCB) = 1,4-Dichlorobenzene-d4 

IS2 \CBZT IS3 {DCB) 
AREA # RT AREA # RT 

========== ====== ========== =====: 
825177 20.24 536422 23 . 0' 

========== ------ ========== ====== ------
1650354 20.74 1072844 23. 5: 

========== ====== ========== ======-
412588 19.74 268211 22. s: 

========== ------ ========== ====== ------

========== ====== ========== ======-
880425 20.24 565869 23.0:' 
842452 20.25 550019 23.0:: 
840031 20.25 550353 23.0:: 
845095 20.24 556159 23.0:: 
768363 20.25 506674 23.05 

UPPER LIMIT = +100% 
of internal standard area. 
LOWER LIMIT = - SO% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 10L955 

Instrument ID: 5970X 

Heated Purge: (Y/N) Y 

Calibration Date(s): 10/25/97 

GC Column: DB-624 I D : 0 . 53 ( mm) 

# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0% 

LAB FILE ID: RRF10 -x102SOS.d RRF20 -X102506.d 
RRF50 =X102504.d RRF100=x102508.d RRF200=x102507.d 

% 
COMPOUND RRF10 RRF20 RRF50 RRF100 RRF200 RRF RSD 

=========================== ====== ====== ====== ====== ====== ------ ===== ------
Dichlorodifluoromethane 0.397 0.519 0.516 0.485 0.507 0.485 10.5 
Chloromethane --# 0.280 .o. 269 0.269 0.284 0.254 0.271 4.3 
Vinyl Chloride * 0.239 0.263 0.260 0.263 0.268 0.259 4.3 
Bromomethane 0.340 0.324 0.281 0.292 0.307 0.309 7.7 
Chloroethane 0.167 0.177 0.172 0.170 0.174 0.172 2.0 
Trichlorofluoromethane 0.483 0.510 0.486 0.518 0.513 0.502 3.2 
1,1-Dichloroethene * 0.153 0.158 0.149 0.153 0.153 0.153 2.0 
Methylene Chloride 0.513 0.386 0.407 0.349 0.328 0.397 18.2 
Acetone 0.107 0.082 0.093 0.072 0.071 0.085 18.0 
trans-1,2-Dichloroethene 0.407 0.385 0.374 0.380 0.366 0.382 4.1 
1,1-Dichloroethane ---# 0.644 0.609 0.580 0.608 0.590 0.606 4.0 
cis-1,2-Dichloroethene 0.431 0.402 0.385 0.389 0.370 0.395 5.8 
2,2-Dichloropropane 0.587 0.557 0.531 0.530 0.516 0.544 5.2 
2-Butanone 0.137 0.172 0.188 0.177 0.177 0.170 11.4 
Bromochloromethane 0.345 0.326 0.294 0.312 0.288 0.313 7.5 
Chloroform * 0.837 0.777 0.734 0.753 0.712 0.763 6.3 
1,1,1-Trichloroethane 0.678 0.640 0.612 0.617 0.584 0.626 5.6 
Carbon Tetrachloride 0.522 0.550 0.526 0.490 0.523 0.522 4.1 
1,1-Dichloropropene 0.182 0.171 0.163 0.165 0.149 0.166 7.3 
Benzene 0.932 0.876 0.822 0.828 0.758 0.843 7.7 
1,2-Dichloroethane 0.464 0.436 0.407 0.414 0.387 0.422 7.0 
Trichloroethene 0.747 0.681 0.664 0.598 0.597 0.657 9.6 
1,2-Dichloropropane * 0.407 0.391 0.365 0.386 0.364 0.383 4.8 
Dibromomethane 0.583 0.543 0.515 0.529 0.490 0.532 6.5 
Bromodichloromethane 0.857 0.813 0.778 0.788 0.738 0.795 5.6 
cis-1,3-Dichloropropene 0.798 0. 749 0.720 0.760 0. 737 0.753 3.9 
Toluene ----* 0.829 0.766 0.728 0.731 0.677 0.746 7.5 
4-Methyl-2-Pentanone 0.631 0.537 0.559 0.545 0.541 0.563 7.0 
trans-1,3-Dichloropropene 0.706 0.648 0.632 0.666 0.634 0.657 4.7 
1,1,2-Trichloroethane -- 0.587 0.538 0.507 0.512 0.489 0.527 7.2 
Tetrachloroethene 0.687 0.638 0.596 0.603 0.546 0.614 8.5 
1,3-Dichloropropane 0.830 0.748 0.709 0.714 0.642 0.729 9.4 
2-Hexanone 0.421 0.340 0.376 0.372 0.376 0.377 7.7 
Dibromochloromethane 0.941 0.911 0.896 0.936 0.872 0.911 3.1 
1,2-Dibromoethane 0.934 0.856 0.832 0.822 0.754 0.840 7.7 
Chlorobenzene # 1.175 1.064 1.017 1.045 0.974 1.055 7.1 
1,1,1,2-Tetrachloroethane I 0.619 0.567 0.556 0.553 0.505 0.560 7.2 
Ethylbenzene --* 0.510 0.449 0.424 0.419 0.370 0.434 11.7 

I 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

r Lab Code : RECRA Case No.: SAS No.: SDG No. : 10L955 

"""·· 

Instrument ID: 5970X 

Heated Purge: (Y/N) Y 

Calibration Date(s): 10/25/97 

GC Column: DB-624 

# = Min RRF for SPCC 

ID: 0. 53 (mm) 

Max %RSD for CCC(*) 30.0% 

LAB FILE ID: RRF10 -x102505.d RRF20 -X102506.d 
RRF50 =X102504.d RRF100=x102508.d RRF200=x102507.d 

COMPOUND RRF10 RRF20 RRF50 RRF100 RRF200 RRF 
=========================== ------ ====== ====== ====== ====== ====== ------
1,3- and 1,4-Xylene 1.196 1.097 1.022 1.003 0.858 1.035 
Styrene 1.083 -0.977 0.926 0.905 0.798 0.938 
Bromoform # 0.803 0.760 0.784 0.790 0.728 0.773 
Isopropylbenzene 

l 
1.583 1.419 1.326 1.301 1.157 1.357 

Bromobenzene 2.191 1.964 1.898 1.899 1.827 1.956 
1,2,3-Trichloropropane 0.411 0.362 0.370 0.364 0.355 0.372 
1,1,2,2-Tetrachloroethane 0.712 0.721 0.636 1. 008 0.797 0.775 
N-Propylbenzene -- 0.692 0.626 0.604 0.635 0.611 0.634 
2-Chlorotoluene 0.692 0.628 0.614 0.631 0.613 0.636 
4-Chlorotoluene 0.789 0.687 0.661 0.650 0.610 0.679 
1,3,5-Trimethylbenzene 2.031 1.877 1.756 1.782 1.699 1.829 
Tert-Butylbenzene 0.545 0.492 0.479 0.487 0.474 0.495 
1,2,4-Trimethylbenzene 2.093 1.876 1.826 1.878 1.800 1.895 
Sec-Butylbenzene 0.616 0.546 0.530 0.547 0.530 0.554 
1,3-Dichlorobenzene 1.423 1. 276 1.287 1.336 1.241 1.313 
1,4-Dichlorobenzene 1.804 1.604 1.502 1.538 1.477 1. 585 
4-Isopropyltoluene 2.390 2.217 2.187 2.174 1. 992 2.192 
1,2-Dichlorobenzene 1.599 1.408 1.357 1.407 1. 349 1.424 
N-Butylbenzene 0.655 0.593 0.587 0.588 0.565 0.598 
1,2-Dibromo-3-chloropropane 0.437 0.388 0.450 0.480 0.519 0.455 
Carbon Disulfide 0.402 0.381 0.381 0.390 0.380 0.387 
Freon-113 0.244 0.220 0.216 0.213 0.208 0.220 
Iodomethane 0.232 0.347 0.305 0.354 0.345 0.317 
=============-======================================================= 
1,2-Dichloroethane-d4 0.412 0.399 0.370 0.379 0.336 0.379 
Toluene-dB 1.182 1.124 1.053 1.085 0.957 1.080 
4-Bromofluorobenzene 1.375 1.278 1.242 1.292 1.192 1.276 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No. : 10L955 

Instrument ID: 5970X Calibration Date: 11/02/97 Time: 1302 

Lab File ID: X110203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 10/2S/97 

GC Column: DB-624 ID: 0. 53 (mm) 

# = Min RRFSO for SPCC Max %Drift for CCC(*) = 20.0% 

SPIKED OBSRVD 
COMPOUND RRFSO AMOUNT AMOUNT %Drift 

=========================== ====== ====== ====== ====== 
Dichlorodifluoromethane 0.460 50.0 47.4 5.2 
Chloromethane --# 0.267 50.0 49.2 1.6 # 
Vinyl Chloride *· 0.261 50.0 50.5 1.0 
Bromomethane 0.291 50.0 47.0 6.0 

* 

Chloroethane 0.174 50.0 50.5 1.0 
Trichlorofluoromethane 0.514 50.0 51.2 2.4 
1,1-Dichloroethene * 0.147 50.0 47.9 4.2 
Methylene Chloride 0.457 50.0 57.6 15.2 
Acetone 0.082 50.0 48.4 3.2 

* 

trans-1,2-D~chloroethene 0.377 50.0 49.4 1.2 
1,1-Dichloroethane -# 0.585 50.0 48.2 3.6 
cis-1,2-Dichloroethene 0.392 50.0 49.6 0.8 

# 

2,2-Dichloropropane 0.524 50.0 48.1 3.8 
2-Butanone 0.163 50.0 48.0 4.0 
Bromochloromethane 0.310 50.0 49.4 1.2 
Chloroform * 0.742 50.0 48.6 2.8 * 
1,1,1-Trichloroethane 0.612 50.0 48.8 2.4 
Carbon Tetrachloride 0.508 50.0 48.7 2.6 
1,1-Dichloropropene 0.162 50.0 48.8 2.4 
Benzene 0.836 50.0 49.6 0.8 
1,2-Dichloroethane 0.399 50.0 47.4 5.2 
Trichloroethene 0.642 50.0 48.8 2.4 
1,2-Dichloropropane * 0.376 50.0 49.2 1.6* 
Dibromomethane 0.526 50.0 49.4 1.2 
Bromodichloromethane 0.787 50.0 49.5 1.0 
cis-1,3-Dichloropropene 0.721 50.0 47.9 4.2 
Toluene ----* 0.727 50.0 48.7 2.6* 
4-Methyl-2-Pentanone 0.501 50.0 44.5 11.0 
trans-1,3-Dichloropropene 0.616 50.0 46.9 6.2 
1,1,2-Trichloroethane -- 0.509 50.0 48.3 3.4 
Tetrachloroethene 0.581 50.0 47.3 5.4 
1,3-Dichloropropane 0.700 50.0 48.0 4.0 
2-Hexanone 0.315 50.0 41.8 16.4 
Dibromochloromethane 0.897 50.0 49.2 1.6 
1,2-Dibromoethane 0.813 50.0 48.4 3.2 
Chlorobenzene # 1.009 50.0 47.8 4.4# 
1,1,1,2-Tetrachloroethane I 0.546 50.0 48.7 2.61 
Ethylbenzene --* 0.420 50.0 48.4 3.2* 

I I 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 10L955 

Instrument ID: 5970X Calibration Date: 11/02/97 Time: 1302 

Lab File ID: X110203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 10/25/97 

GC Column: DB-624 ID: 0.53 (mm} 

# = Min RRF50 for SPCC Max %Drift for CCC(*) = 20.0% 

SPIKED OBSRVD 
COMPOUND RRF50 AMOUNT AMOUNT %Drift 

=========================== ====== ------ ====== ====== ------
1,3- and 1,4-Xylene 1.019 50.0 49.2 1.6 
Styrene 0.914 50.0 48.7 2.6 
Bromoform # 0.780 50.0 50.4 0.8 # 
Isopropylbenzene 1.324 50.0 48.8 2.4 
Bromobenzene 1.876 50.0 48.0 4.0 
1,2,3-Trichloropropane 0.350 50.0 47.0 6.0 
1,1,2,2-Tetrachloroethane # 0.740 50.0 47.8 4.4 - # 
N-Propylbenzene 0.608 50.0 48.0 4.0 
2-Chlorotoluene 0.615 50.0 48.4 3.2 
4-Chlorotoluene 0.653 50.0 48.0 4.0 
1,3,5-Trimethylbenzene 1.788 50.0 48.9 2.2 
Tert-Butylbenzene 0.479 50.0 48.4 3.2 
1,2,4-Trimethylbenzene 1.804 50.0 47.6 4.8 
Sec-Butylbenzene 0.535 50.0 48.3 3.4 
1,3-Dichlorobenzene 1.283 50.0 48.9 2.2 
1,4-Dichlorobenzene 1.283 50.0 40.5 19.0 
4-Isopropyltoluene 2.156 50.0 49.2 1.6 
1,2-Dichlorobenzene 1.359 50.0 47.7 4.6 
N-Butylbenzene 0.567 50.0 47.5 5.0 
1,2-Dibromo-3-chloropropane 0.408 50.0 44.8 10.4 
Carbon Disulfide 0.377 50.0 48.7 2.6 
Freon-113 0.208 50.0 47.3 5.4 
Iodomethane 0.354 50.0 55.8 11.6 
======================================================= 
1,2-Dichloroethane-d4 0.351 50.0 46.3 7.4 
Toluene-dB 1.003 50.0 46.4 7.2 
4-Bromofluorobenzene 1.186 50.0 46.5 7.0 
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7AD 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 10L955 

Instrument ID: 5970X Calibration Date: 11/02/97 Time: 1302 

Lab File ID: X110203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 10/25/97 

GC Column: DB-624 ID: 0. 53 (mm) 

# = Min RRFSO for SPCC Max %D for CCC(*) = 20.0% 

COMPOUND RRF RRF50 %D 
=========================== ------ ====== ====== ------
Dichlorodifluoromethane 0.485 0.460 5.2 
Chloromethane --# 0.271 0.267 1.5# 
Vinyl Chloride * 0.259 0.261 0.8* 
Bromomethane 0.309 0.291 5.8 
Chloroethane 0.172 0.174 1.2 
Trichlorofluoromethane 0.502 0.514 2.4 
1,1-Dichloroethene * 0.153 0.147 3.9* 
Methylene Chloride 0.397 0.457 15.1 
Acetone 0.085 0.082 3.5 
trans-1,2-D~chloroethene 0.382 0.377 1.3 
1,1-Dichloroethane -# 0.606 0.585 3.5# 
cis-1,2-Dichloroethene 0.395 0.392 0.8 
2,2-Dichloropropane 0.544 0.524 3.7 
2-Butanone 0.170 0.163 4.1 
Bromochloromethane 0.313 0.310 1.0 
Chloroform * 0.763 0.742 2.8* 
1,1,1-Trichloroethane 0.626 0.612 2.2 
Carbon Tetrachloride 0.522 0.508 2.7 
1,1-Dichloropropene 0.166 0.162 2.4 
Benzene 0.843 0.836 0.8 
1,2-Dichloroethane 0.422 0.399 5.4 
Trichloroethene 0.657 0.642 2.3 
1,2-Dichloropropane * 0.383 0.376 1.8* 
Dibromomethane 0.532 0.526 1.1 
Bromodichloromethane 0.795 0.787 1.0 
cis-1,3-Dichloropropene 0.753 0.721 4.2 
Toluene ----* 0.746 0.727 2.5* 
4-Methyl-2-Pentanone 0.563 0.501 11.0 
trans-1,3-Dichloropropene 0.657 0.616 6.2 
1,1,2-Trichloroethane -- 0.527 0.509 3.4 
Tetrachloroethene 0.614 0.581 5.4 
1,3-Dichloropropane 0.729 0.700 4.0 
2-Hexanone 0.377 0.315 16.4 
Dibromochloromethane 0.911 0.897 1.5 
1,2-Dibromoethane 0.840 0.813 3.2 
Chlorobenzene < 1. ass 1.009 4.4# 
1,1,1,2-Tetrachloroethane I 0.560 0.546 2.51 
Ethylbenzene --* 0.434 0.420 3.2* 

I I 
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7AD 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No. : 10L955 

Instrument ID: 5970X Calibration Date: 11/02/97 Time: 1302 

Lab File ID: X110203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 10/25/97 

GC Column: DB-624 ID: 0.53 (mm) 

# = Min RRF50 for SPCC Max %D for CCC(*) = 20.0% 

COMPOUND RRF RRF50 %D 
=========================== ====== ------ ------------ ------
1,3- and 1,4-Xylene 1. 035 1.019 1.5 
Styrene 0.938 0.914 2.6 
Bromoform # 0.773 0.780 0.9# 
Isopropylbenzene 

l 
1. 357 1. 324 2.4 

Bromobenzene 1.956 1. 876 4.1 
1,2,3-Trichloropropane 0.372 0.350 5.9 
1,1,2,2-Tetrachloroethane 0.775 0.740 4.5# -N-Propylbenzene 0.634 0.608 4.1 
2-Chlorotoluene 0.636 0.615 3.3 
4-Chlorotoluene 0.679 0.653 3.8 
1,3,5-Trimethylbenzene 1.829 1.788 2.2 
Tert-Butylbenzene 0.495 0.479 3.2 
1,2,4-Trimethylbenzene 1. 895 1. 804 4.8 
Sec-Butylbenzene 0.554 0.535 3.4 
1,3-Dichlorobenzene 1.313 1.283 2.3 
1,4-Dichlorobenzene 1. 585 1.283 19.0 
4-Isopropyltoluene 2.192 2.156 1.6 
1,2-Dichlorobenzene 1.424 1.359 4.6 
N-Butylbenzene 0.598 0.567 5.2 
1,2-Dibromo-3-chloropropane 0.455 0.408 10.3 
Carbon Disulfide 0.387 0.377 2.6 
Freon-113 0.220 0.208 5.4 
Iodomethane 0.317 0.354 11.7 
================================================ 
1,2-Dichloroethane-d4 0.379 0.351 7.4 
Toluene-dB 1.080 1.003 7.1 
4-Bromofluorobenzene 1.276 1.186 7.0 
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2E 
WATER ORGANICS SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3840R RFW Lot No.: 9710L955 

GC Column(1): HYPERS ID: ~(mm) GC Column(2): ID: __ (mm) 

CLIENT 11 21 11 2j 11 2jTOTj 
jSAMPLE NO. jtREC #jtREC #jtREC #jtREC #jtREC #ltREC #IOUTI 
1=====================================================================1 

01j04LA-97-0486 02 I 16 *I I I I I I 11 
0 2 I BLK I 10 9 I I I I I I 0 I 
0 3 I BLKBS I 9 3 I I I I I I 0 I 
04 I BLKBSD I 95 I I I I I I 0 I 

I I I I I I I l_l 

page 1 of 1 

= Triphenylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

FORM II ORG-l 

ADVISORY 
QC LIMITS 
( 65-115) 

V4.l 
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3E 
WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-RE0#3840R RFW Lot No.: 97LE2022-MB1 

BLANK Spike - Sample No. : =B=LK..._ ______ _ 

j SPIKE j SAMPLE j BS j BS j QC j 
j ADDED j CONCENTRATION j CONCENTRATION j % j LIMITS j 

COMPOUND j ug/L j ug/L j ug/L j REC #j REC. j 
1============================================================================1 

Naphthalene l 90.0 l 0 l 68 l 75 j35-10Sj 
Acenaphthylene l llSj 0 l 99 l 86 jSS-lOSj 
Acenaphthene l 90.0j 0 l 79 l 87 jSS-lOSj 
Fluorene l lO.Sj 0 l 8.8 l 84 j65-lOOj 
Phenanthrene l 32.01 0 l 27 I 86 170-lOOI 
Anthracene I 33.01 0 l 29 l 89 I65-12Sj 
Fluoranthene l 10.Sj 0 l 9.2 l 88 j70-105j 
Pyrene I 13 . sj o l 12 l 8 6 j6 5 -11 o l 
Benzo(a)anthracene I 0.6501 0 I 0.60 l 92 j70-115j 
Chrysene l 7.50j 0 l 6.6 l 87 j70-110j 
Benzo(b)fluoranthrene __ j 0.900j 0 l 0.83 l 92 j70-120j 
Benzo(k)fluoranthrene __ j 0.850j o l 0.80 l 94 j70-120j 
Benzo(a)pyrene l 1.18j 0 I 0.98 l 83 j70-105j 
Dibenzo(a,h)anthracene_l 1.50j 0 l 1.4 l 91 j60-115j 
Benzo(ghi)perylene __ l 3.801 0 I 3.4 I 90 j55-115j 
Indeno(l,2,3-cd)pyrene_l 2.151 0 I 2.0 l 94 j65-115l 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

PAGE 1 OF 2 FORM III ORG-1 V4.1 
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3E 
WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-RE0#3840R RFW Lot No.: 97LE2022-MB1 

BLANK Spike - Sample No. : .=!B.=~LK~-------

COMPOUND 

I SPIKE 
I ADDED 
I ug/L 

I BSD I BSD I 
!CONCENTRATION! \ I \ I 
I ug/L I REC #I RPD #I 

QC LIMITS 
RPD I REC 

1==========•=====================·=·===··====·===============================1 
I Naphthalene I 90.01 76 84 11 I 88 j35-105j 

I Acenaphthylene I US! 100 90 4 I 113 j55-10Sj 

I Acenaphthene I 90.01 83 92 5 I 18 jSS-1051 

I Fluorene I 10.51 9.2 88 4 I 52 j6S-1ooj 

I Phenanthrene I 32.01 29 89 3 I 27 170-1001 

I Anthracene I 33.01 30 90 1 I 52 165-1251 

I Fluoranthene I 10.51 9.3 88 0 I 22 170-1051 

I Pyrene I 13.51 12 89 3 I 56 j6S-110I 

I Benzo(a)anthracene _______ l 0.6501 0.63 97 5 I 17 j70-11SI 

I Chrysene I 7.501 6.7 89 2 I 29 170-1101 

I Benzo(b)fluoranthrene __ l 0.9001 0.84 93 1 I 53 170-1201 
I Benzo(k)fluoranthrene __ l o.8sol 0.80 94 0 I 17 170-1201 
I Benzo(a)pyrene I 1.181 0.97 82 1 I 28 170-1051 
I Dibenzo(a,h)anthracene_l 1.so1 1.4 93 2 I 59 160-1151 
I Benzo ( ghi) perylene ____ l 3.801 3.4 91 1 I 23 ISS-1151 
I Indeno(1,2,3-cd)pyrene_l 2.151 2.0 95 1 I 21 165-1151 
I I I I I I 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: _Q out of ~ outside limits 
Spike Recovery: _Q out of ll outside limits 

COMMENTS: 

Qfqll~}-
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016 



4C 
ORGANICS METHOD BLANK SUMMARY 

CLIENT SAMPLE NC. 

I 
IBLK 

Lab Name: Recra.LabNet Contract: 2744-64-01 
, ________ _ 

Client: LANL-RE0#3840R 

Lab Sample ID: 97LE2022-MB1 Lab File ID: 11049723.51 

Matrix: (soil/water) ~ Extraction: (SepF/Cont/Sonc) CONT 

Sulfur Cleanup: (Y/N) Date Extracted: 10/28/97 

Date Analyzed (1): 11/04/97 Date Analyzed (2): 

Time Analyzed (1) : 2233 Time Analyzed (2) : 

Instrument ID (1) : 23 Instrument ID (2) : 

GC Column (1): HYPERS ID: ~{mm) GC Column (2): ID: __ (mm) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB I DATE DATE 
I SAMPLE NO. I SAMPLE ID !ANALYZED 1jANALYZED 21 
1============1==============1==========1==========1 

01j04LA-97-0486j9710L955-002 I 11/04/97 I I 

02jBLKBS j97LE2022-MB1S I 11/04/97 I I 

03jBLKBSD j97LE2022-MB1T I 11/04/97 I I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV ORG 3/90 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ~ ( Ov{)t- f<.t=&ti '?16~0 fl. ~ 
/l ::L'" \::>, ~ d AJ 

RFW Lot No. : Q I I DL '-1 5 ~ o 

Instrument ID: 

P09 

DATE(S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019709.30 

GC Column: DB608 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 1552 
I STANDARD ID: INDA 3506 c 

Method: 

------------------- -----~----------~---------'-------------------------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D 
l======================l======l======l======l===========l======l===========l==l======i 
I Alpha-BHC I 11.761 11.711 11.811 48323651 11.74 V 516825tr I 7. 0 l 
IBeta-BHC I 13.621 13.571 13.671 25708131 I I I i 
jDelta-BHC I 15.081 15.021 15.121 44829391 I I I I 
jgamma-BHC (Lindane)_! 13.341 13.301 13.401 46812531 13.32VV' 49634511 I 6.01 
I Heptachlor I 14.641 14. 59! 14.691 38108751 14.61 40510511 I 6. 3 I 
!Aldrin 1 15.921 15.871 15.971 36156951 I I I I 
!Heptachlor epoxide_l 18.101 18.051 18.151 37352891 I I I I 
IEndosulfan I I 19.461 19.391 19.531 34902431 19.44t 37037011 I 6.11 
!Dieldrin I 20.621 20.551 20.691 34302391 20.60j 36665751 I 6.91 
14 I 4 I - DDE I 2 0 . 2 91 2 0 . 2 2 I 2 0 . 3 6 I 3 8 0 015 7 I v I I I 
IEndrin I 22.001 21.931 22.071 30633971 21.98 32734511 I 6.91 
IEndosulfan II I 22.661 22.591 22.731 29883671 .Y I I I 
1414 1-DDD I 22.391 22.321 22.461 28443591 22.371 31078251 I 9.31 
IEndosulfan sulfate __ ! 24.331 24.261 24.401 27960151 ~ I I I 
1414 1-DDT I 23.501 23.431 23.571 30659231 23.48 32608251 I 6.41 
!Methoxychlor I 26.771 26.701 26.841 11544891 26.7 1221225 I 5.81 
!Endrin aldehyde I 23.871 23.801 23.941 23106911 I I 1 
jEndrin ketone I 27.331 27.261 27.401 26997771 I I I 
!alpha-Chlordane I 19.331 19.261 19.401 39290111 I I I 
I gamma-Chlordane I 18.721 18.651 18.791 38084371 I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I Y I I 
jTetrachloro-m-xylene __ j 8.951 8.881 9.021 33357011 8.94~ 3470801 I 4.11 
jDecachlorobiphenyl __ l 33.821 33.751 33.891 17617791 33.801 1873731 I 6.41 
I I I I I I I _I I 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

client: ~ lA...oL-Q~G$~~4c(Z. GC Sample ID: 11019709.32 

....... 
RFW Lot No.: q] IOLCJ~ \)~-z-T 2.\qJ GC Column: -'D=B=-:6::....::0=8'-----

Instrument ID: Q2___ DATE(S) OF FROM: 10/24/97 I DATE OF ANALYSIS 11/02/97 
INIT. CALIB TO: 10/25/97 I TIME OF ANALYSIS ~ 

Method: P0960 I STANDARD ID: AR1660 1903 

----------------- ------------~-------'----~--------~~-----RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D I 

:;;:~~:;:~~~===========:=~~~;;:=~~~;~:=~~~==:======;;;~~:=~~~;;~=====;;;;~~:===;~;: 
IAroclor-1016 I 13.241 13.171 13.311 1587401 13.24{ 1629501 I 2.7/ 
IAroclor-1016 I 14.691 14.62j 14.761 2289821 14.68r- 2387301 I 4.3/ 
IAroclor-1016 1 15.321 15.251 15.391 1241121 15.31r 12855ol 1 3.6/ 
IAroclor-1016 I 17.18j 17.111 17.251 1036931 17.17 1084601 I 4.6/ 
I Total I I I I 6992271 I 725380 I I 3. 7 I 

I I I I I I l/ .!/1 I 
IAroclor-1260 I 20.881 20.811 20.951 l.50664j 20.86~ 159930'f 1 6.21 
IAroclor-1260 I 21.551 21.481 2l.62j 2439241 21.541""~ 2541801 I 4.21 
IAroclor-1260 I 21.861 21.791 21.931 3226611 21. 85(/~ 337420 I I 4. 61 
jAroclor-1260 I 23.471 23.40j 23.54j 1654811 23.46 l.83940j I 11 1 
jAroclor-1260 I 25.40j 25.331 25.471 4502211 25.39 4779401 1 6.21 
!Total I I I I 13329511 I 14134101 1 6. o 1 

I I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I 1 
I Total I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I l_l 
\D should not exceed 15\ ----

040 



Lab Name: Recra.LabNet 

Instrument ID: 

Method: P10 

CALIBRATION VERIFICATION SUMMARY 

DATE (S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 2. )U Lt -lo~ -D \ 

GC Sample ID: 11019710.01 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/01/97 
I TIME OF ANALYSIS 1357 
I STANDARD ID: INDA 3506 c 

------------------- -----------------~---------'----~----------~~-----RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT IRESP. FACT. IFLI %D I 

~~~;~::;;~=============!=~~~;;:=~~~;::=~~~;::====:~;;;;;:=~~~;;~===::;;;;~:==~~==: 
jBeta-BHC I 15.841 15.791 15.891 22096371 I I I 
jDelta-BHC I 16.831 16.781 16.881 25814591 v I I I 
jgamma-BHC (Lindane>_! 13.371 13.321 13.421 40170011 13.3-f'V 45446011 I 13 I 
!Heptachlor I 14.391 14.341 14.441 37239651 14.31'1 42261011 I 13 I 
!Aldrin I 15.49115.441 15.541 36309111 I I I 1 

!Heptachlor epoxide __ j 17.791 17.741 17.841 33476071 v I I I 
1 Endosulfan I 1 18.871 18. 8o 1 18.941 30886991 18. 87{ 33923511 1 9. 81 
!Dieldrin I 20.121 20.051 20.191 30829751 20.12 33825251 I 9.7j 
j4,4'-DDE I 19.531 19.461 19.601 30274511 I I I I 
IEndrin I 20.881 20.811 20.951 26815991 20.88f 29323751 1 9.4j 
IEndosulfan II I 22.421 22.351 22.491 24985071 r I I I 
j4,4'-DDD I 22.161 22.091 22.231 22440651 22.16 23843011 I 6.21 
I Endosulfan sulfate __ I 24.75 I 24.681 24.821 15744391 p I I 1 
j4,4'-DDT I 22.841 22.771 22.911 17666031 22.84 19116511 I 8.21 
!Methoxychlor I 24.861 24.791 24.931 9415221 24.86 10108951 I 7.4j 
jEndrin aldehyde I 23.751 23.681 23.821 6307001 I I 1 1 
IEndrin ketone I 26.281 26.211 26.351 17174731 I 1 1 1 
!alpha-Chlordane I 19.161 19.091 19.231 35240431 I I I 1 
!gamma-Chlordane I 18.951 18.881 19.021 33538031 I I I I 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I V I I I 
!Tetrachloro-m-xylene __ j 8.851 8.781 8.921 29717951 8.82i~ 33152751 I 12 I 
!Decachlorobiphenyl __ j 30.321 30.261 30.401 13100031 30.33r 13873211 I· 5.91 

I I I I I I I l __ l 1 
\D should not exceed 15\ ---

1)~~1 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ( Cl..ol -~ tt 38'-1 D 1(_ 

RFW Lot No.: Q]IOlq~ 1)~\t.l<)) 
Instrument ID: 

Method: P10 

DATE(S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: '2Jy u =L?~ -C, \ 

GC Sample ID: 11019710.02 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/0l/97 
I TIME OF ANALYSIS 1450 
I STANDARD ID: INDB 5503 c 

------------------- -----------------~---------'----~-------------------1 I I RT WINDOW I INITIAL I /CONTINUING I I 
I COMPOUND I RT I FROM I TO /RESP. FACT./ RT /RESP. FACT. jFLI \D I 
1======================1======1======1======1===========1======1===========1==1======: 
/Alpha-BHC I 11.89/ 11.84/ 11.94/ 4053589/ ~ I I I 
/Beta-BHC I 15.84/ 15.79/ 15.89/ 2209637/ 15.84} 2425001/ I 9.71 
/Delta-BHC I 16.83/ 16.78/ 16.88/ 2581459/ 16.831 2727451/ I 5.7/ 
I gamma-BHC (Lindane)_/ 13.37/ 13.32/ 13.421 4017001/ I I I 1 

!Heptachlor I 14.391 14.341 14.441 37239651 Jl ~ I 
!Aldrin , 15.49/ 15.441 15.54/ 36309111 15.49V 40760511 , 12 1 
!Heptachlor epoxide ____ j 17.791 17.741 17.841 33476071 17.79 37078011 I 11 1 
jEndosulfan I I 18.871 18.801 18.941 3088699/ I I I I 
!Dieldrin I 20.121 20.051 20.19/ 3082975/ ~/ I 1 1 
,4,4'-DDE , 19.531 19.46/ 19.60/ 3027451/ 19.53r 3310125 1 1 9.3 1 
I Endrin I 20.88/ 20.811 20.95/ 2681599/ I I I 1 
jEndosulfan II I 22.42/ 22.351 22.49/ 2498507/ 22.42~ 2668401/ 1 6.8j 
/4,4'-DDD I 22.16/ 22.09/ 22.23/ 2244065/ jjr I I I 
/Endosulfan sulfate ____ / 24.75/ 24.68/ 24.82/ 1574439/ 24.75T 1704401/ I 8.3/ 
/4, 4, -DDT I 22. 84/ 22.77/ 22. 91/ 1766603/ I I I I 
!Methoxychlor I 24.86/ 24.79/ 24.93/ 941522/ I I I I 
jEndrin aldehyde I 23.75/ 23.68/ 23.82/ 630700/ 23.75~ 701075/ I 11 1 
jEndrin ketone I 26.28/ 26.21/ 26.35/ 1717473/ 26.28~~ 1752601/ I 2.01 
/alpha-chlordane I 19.161 19.091 19.23/ 3524043/ 19.16~V 3840351/ 1 9.oj 
/gamma-Chlordane I 18.95/ 18.88/ 19.02/ 3353803/ 18.95 3721351/ I 11 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I V I I I 
/Tetrachloro-m-xylene __ j 8.85/ 8.78/ 8.92/ 2971795/ 8.85Vf 3191025/ 1 7.4/ 
/Decachlorobiphenyl ___ j 30.32/ 30.26/ 30.40/ 1310003/ 30.321 1348491/ 1 2.9/ 

I I I I I I I l_l' I 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: { Cl.DL- 6<_u; ~3~4Dt2-
' ~ 

RFW Lot No.: QJ\Q(QgS" \) ,1.\1-~J 
Instrument ID: 

Method: Pl060 

DATE(S) OF 
!NIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019710.03 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/01/97 
I TIME OF ANALYSIS ~ 
I STANDARD ID: AR1660 1903 

------------------- -----~----------~---------~----~-------------------RT WINDOW I INITIAL I !CONTINUING I 

I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D I 

1======================1======1======1======1===========1======~==========~1======, 
IAroclor-1016 I 12.331 12.261 12.401 1394571 12.331 1517101 I 8.81 

I Aroclor-1016 I 14.11 I 14.041 14.181 194 7431 14 .11~ 218970 I I 12 i 
1 Aroclor-1016 I 14. ss I 14.481 14.621 885231 14. ss, 989so 1 1 12 1 

1Aroclor-1o16 116.17116.10116.241 97616I16.17(V 10864ol 1 11 1 

IAroclor-1016 I 16.541 16.471 16.611 686921 16.54 771401 1 12 1 

!Total I I I I 5890311 I 6554101 1 11 1 

I I I I I I ,y J _......1 I 
IAroclor-1260 I 20.391 20.321 20.461 1814221 20.3~, 197190~ 1 8.71 
IAroclor-1260 I 21.211 21.141 21.281 1955851 21.21~ 2032901 I 3.91 
IAroclor-1260 1 22.411 22.34 22.481 1555281 22.4l"V> 1720101 1 11 1 
IAroclor-1260 I 23.611 23. s4 23.681 1422721 23.61 V 1s31oo 1 1 8. o 1 
IAroclor-1260 I 24.601 24.53 24.671 2477151 24.601 2691201 1 8.61 

I Total I I I 9225221 I 995310 I I 7. 9 1 

I I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I 1 
I Total I I I I I I 

I I I I I l_l 
\D should not exceed 1St ---
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: le.nl-~ ~ 3~U De 
0 

RFW Lot No.= Gl!OL0:::6 

Contract: 

GC Sample ID: 11019710.15 

GC Column: RTX1701 

Instrument ID: 1Q___ DATE(S) OF FROM: 10/24/97 / DATE OF ANALYSIS 11/02/97 
INIT. CALIB TO: 10/25/97 / TIME OF ANALYSIS 0236 

Method: P10 I STANDARD ID: INDA 3506 C 

------------------- ----------------------------'-------------------------RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FLI \D I 

~~~;~::;;;=============:=~~~;;:=~~~==:=~~~;::====:~;;;;;:=~~~;~~==::;;;~~Vr==~~==! 
/Beta-BHC I 15.84/ 15.79/ 15.89/ 2209637/ I I I I 
/Delta-BHC I 16.83/ 16.78/ 16.88/ 2581459/ 1/ I I I 
jgamma-BHC (Lindane)_/ 13.37/ 13.32/ 13.42/ 4017001/ 13.38y 4546901/ I 13 1 /: 

/Heptachlor I 14.39/ 14.34/ 14.44/ 3723965/ 14.40j 4324001/ +I 16 1 1 

/Aldrin I 15.49/ 15.44/ 15.54/ 3630911/ I I 1 1 
/Heptachlor epoxide __ / 17.79/ 17.74/ 17.84/ 3347607/ J/ I I 1 
I Endosulfan I I 18.87/ 18.80 I 18.94/ 3088699/ 18. 86l/ 3409701/ I 10 1 
/Dieldrin I 20.12/ 20.05/ 20.19/ 3082975/ 20.11f 3388425/ 1 9.91 
/4,4'-DDE I 19.53/ 19.46/ 19.60/ 3027451/ v I I I 
I Endrin I 20.88/ 20.81/ 20.95/ 2681599/ 20.87 3008701/ 1 12 1 
I Endosulfan II I 22.42/ 22.35/ 22.49/ 24985071 ,1; 1 1 1 
/4,4'-DDD I 22.161 22.091 22.231 22440651 22.151 2429351/ I 8.3/ 
I Endosulfan sulfate __ / 24.75/ 24.681 24.82/ 1574439/ J/ I I I 
14,4'-DDT I 22.84/ 22.77/ 22.91/ 1766603/ 22.831 ~ 18832511 I 6.61 
/Methoxychlor I 24.86/ 24.79/ 24.93/ 941522/ 24.85~ 10120151 1 7.5/ 

"'· I Endrin aldehyde I 23.75/ 23.68/ 23.82/ 630700 I I I I I 
IEndrin ketone I 26.28/ 26.21/ 26.35/ 1717473/ I I I 1 
/alpha-Chlordane I 19.16/ 19.09/ 19.23/ 3524043/ I I I 1 

I gamma-Chlordane I 18.95/ 18.88/ 19.02/ 3353803/ I I I 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I J.' I I I 
/Tetrachloro-m-xylene __ l 8.85/ 8.78/ 8.92/ 2971795/ 8.84~ 3305175/ I 11 1 
IDecachlorobiphenyl __ / 30.32/ 30.26/ 30.40/ 1310003/ 30.32-f 1385691/ I· 5.8/ 

I I I I I I I l __ l I 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

client: ~l- ~.lt~oe_ 
RFW Lot No.: C\ll~l.Q~ 
Instrument ID: DATE(S) OF 

!NIT. CALIB 
Method: P10 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019710.16 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 0329 
I STANDARD ID: INDB 5503 c 

------------------- -----------------~---------'----~-------------------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLI %D 
1======================1======1======1======1===========1======1===========1==1======: 
jAlpha-BHC I H.89J 11.841 11.941 40535891 I y I 1

1 

jBeta-BHC I 15.84j 15.791 15.89J 22096371 15.8~ 247390rj 1 12 1 

jDelta-BHC I 16.83J 16.78J 16.88J 25814591 16.82'( 28368511 I 9.9: 
Jgamma-BHC (Lindane)_j13.37j13.32j 13.421 40170011 I I I i 
!Heptachlor I 14.391 14.341 14.441 37239651 ~ I I I 
!Aldrin I 15.491 15.441 15.541 36309111 15.49_1/ 41381011 1 14 1 
!Heptachlor epoxide ____ J 17.791 17.741 17.841 33476071 17.78j 36864511 I 10 I 
jEndosulfan I I 18.87J 18.80j 18.94J 3088699J I I I 1 
!Dieldrin I 20.121 2o.o5j 2o.19j 3082975J I 1 1 1 

j4,4'-DDE I 19.53j 19.461 19.60J 30274511 19.52( 33835251 I 12 I 
JEndrin I 2o.88j 2o.81j 20.95J 2681599J I I 1 1 
jEndosulfan II I 22.421 22.35j 22.49J 24985071 22.41?" 26907751 1 7.71 
14,4'-DDD I 22.161 22.09j 22.231 22440651 v I I I 
jEndosulfan sulfate ____ j 24.75j 24.68j 24.82J 1574439 24.74 17690011 I 12 1 
j4,4'-DDT I 22.841 22.771 22.91J 1766603 I I I I 
I Methoxychlor I 24. 86j 24. 79j 24. 931 941522 Jl' I 1 1,4\ 
jEndrin aldehyde I 23.751 23.68j 23.821 630700 23.741 744275j +I 18 rl 
jEndrin ketone I 26.281 26.21j 26.35J 1717473 26.2~~ 1800825j 1 4.9j 
I alpha-chlordane I 19 .16J 19. o9j 19. 23J 3524043 19 .1b(' / 38230011 I 8. 51 
Jgamma-Chlordane I 18.951 18.881 19. 02J 3353803 18. 95( 37461511 I 12 I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I !/ I I I 
I I I I I v I I I 
jTetrachloro-m-xylene __ l 8.85j 8.781 8.92J 2971795 8.84 33270251 I 12 I 
IDecachlorobiphenyl __ l 30.321 30.261 30.401 1310003 30.32 13727611 J 4.81 
I I I I I I l __ l I 
\D should not exceed 15\ 

045 
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·"<. ... 

Lab Name: Recra.LabNet 

Instrument ID: 

Method: Pl060 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019710.17 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 0422 
I STANDARD ID: AR1660 1903 

------------------- -----~----------~---------'-------------------------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D I 

1;;::~:;:~~~;===·======:=~;~;;:=~;~;;:=~;~=~:=====~;;:;;:=~;~;;~====~;;;;~~~==~;==: 
jAroclor-1016 I 14.111 14.041 14.181 1947431 14.10{/ 2250901 +I 16 1 
IAroclor-1016 I 14.551 14.481 14.621 885231 14.54f/ 1022901 +I 16 1 
IAroclor-1016 I 16.171 16.101 16.241 976161 16.16!/ 1097401 I 12 1 
IAroclor-1016 I 16.541 16.471 16.611 686921 16.53T 774701 1 13 1 
I Total I I I I 5890311 I 671220 I I 14 I 
I I I I I I I H I 
jAroclor-1260 I 20.391 20.321 20.461 1814221 20.38~ 198450 1 9.41 
IAroclor-1260 1 21.211 21.141 21.281 1955851 21.2oV 21359ol 1 9.21 
1 Aroclor-126o I 22.411 22.341 22.481 1555281 22. 4o 17425o 1 1 12 1 

jAroclor-1260 I 23.61123.54123.681 1422721 23.6oV/ 1502001 1 5.61 
jAroclor-1260 I 24.601 24.531 24.671 2477151 24.59lv" 2652801 I 7.11 

!Total I I I I 9225221 1 10017701 1 s.61 

I I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Total I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I l_l 
\D should not exceed 15\ ----
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

client: lCuoL-~\j38YDe_ L GcsampleiD: 11019710.30 

(\ "'" '))f(l \ \ (.1'1-
RFW Lot No.: ~~I Ol4 :1':> \'d-- d-. GC Column: RTX1701 

Instrument ID: 

Method: P10 

DATE(S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 1552 
I STANDARD ID: INDA 3506 c 

------------------- -----~----------~---------'----~----------~~-----RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLj \D I 

~~~;~::;;~=============:=~~~;;:=~~~==:=~~~;::====:~;;;;;:=~~~;~:;7==:;:;;~~~==~;==: 
jBeta-BHC I 15.841 15.79J 15.89j 2209637J I I I 
jDelta-BHC j16.83j16.78J16.88j 25814591 y I I i 
1 9 amma-BHC (Lindane> _J 13.3 71 13.321 13. 42J 4017001j 13. 38TV, 46295011 1 15 II.' 
!Heptachlor I 14.39j 14.341 14.44j 3723965j 14.39 4390851j +I 18 1 'I 
!Aldrin I 15.491 15.441 15.54J 36309111 I I I 1 
!Heptachlor epoxide __ j 17.79J 17.74j 17.841 33476071 1/ I I I 
I Endosulfan I I 18. 87j 18.80 I 18. 94j 3088699j 18.86 v 3451851J 1 12 1 

I Dieldrin I 20 .12j 20. OS I 20 .19j 3082975 I 20.11 3491501j 1 13 1 
/4,4'-DDE I 19.53j 19.46j 19.601 30274511 !/ I I I 
jEndrin I 20.881 20.811 20.951 26815991 20.87r 30488511 1 14 1 
jEndosulfan II I 22.421 22.351 .22.491 24985071 I I I 1 
j4,4'-DDD I 22.16122.09122.231 224406sj 22.1sV 24727751 I 10 1 
jEndosulfan sulfate __ ! 24.75J 24.681 24.82J 15744391 V I I 1 
/4,4 • -DDT I 22.841 22. 77J 22. 91J 17666031 22. 83Y 19653011 1 11 1 
!Methoxychlor I 24.861 24.791 24.931 9415221 24.85J 10285401 I 9.2/ 
/Endrin aldehyde I 23.751 23.681 23.82J 630700j I I I 1 
I Endrin ketone I 26.281 26.211 26.35 I 17174 73J I I I j 
jalpha-Chlordane I 19.161 19.091 19.231 35240431 I I I 1 
jgamma-Chlordane I 18.95J 18.881 19.021 33538031 I I I 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

I I I I I I 1/. I I I 
jTetrachloro-m-xylene __ j 8.8Sj 8.781 8.921 29717951 8.84j~ 3343.2751 1 13 I 
jDecachlorobiphenyl __ l 30.321 30.261 30.40J 13100031 30.321 13994911 I· 6.8J 

I I I I I I I l_l I 
\D should not exceed 15\ ---
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: l ~ l - &.-a Jt 384Df. 
\) 

RFW Lot No.: Ql1DLQ65"" 

Instrument ID: DATE (S} OF 
INIT. CALIB 

Method: PlO 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019710.31 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 1645 
I STANDARD ID: INDB 5503 c 

------------------- -----~----------~---------'----~----------~~-----1 RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT jRESP. FACT. jFLI \D 
l======================l======l======l======l===========l======l===========l==l======! 
jAlpha-BHC I 11.891 11.841 11.941 40535891 .I L_.A-
jBeta-BHC 1 15.841 15.791 15.891 22096371 15.83~ 24520o1r 1 11 
1 Delta-sHe 1 16.831 16.781 16.881 25814591 16. 82V 28129011 1 9. o 1 

lgamma-BHC (Lindane}_j13.37j13.32j13.42j 40170011 I I I 
!Heptachlor j14.39l 14.341 14.441 37239651 I I I I 
!Aldrin 1 15.491 15.441 15.541 36309111 15.49V 41074511 1 13 1 

/Heptachlor epoxide ____ j 17.791 17.741 17.841 33476071 17.78~ 37411511 I 12 I 
jEndosulfan I I 18.871 18.801 18.941 30886991 I I I I 
/Dieldrin I 20.121 2o.o5l 20.191 30829751 V I I 1 

/4,4'-DDE I 19.531 19.461 19.601 30274511 19.5~ 33394011 I 10 I 
/Endrin I 20.881 2o.81l 20.951 26815991 -~ I I 1 

jEndosulfan II I 22.421 22.35j 22.491 24985071 22.4t'l 26454011 I 5.9/ 
/4' 4' -DDD I 22 .161 22. 091 22.231 22440651 I I I I 
jEndosulfan sulfate ____ j 24.75j 24.68j 24.821 15744391 24.74f/ 17326011 I 10 1 

14' 4, -DDT I 22. 841 22.771 22. 911 17666031 I I I I 
/Methoxychlor I 24.861 24.791 24.931 9415221 I I I I 
jEndrin aldehyde I 23.75j 23.681 23.821 6307001 23.7~ 7253251 I 15 1 

!Endrin ketone I 26.281 26.211 26.351 17174731 26.27V/ 17696011 1 3.oj 
/alpha-Chlordane I 19.161 19.091 19.231 3524043/ 19.15f/V/ 38722511 1 9.91 
I gamma-chlordane I 18.951 18.881 19.021 33538031 18. 95 3 7336511 I 11 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I J1 I I I 
jTetrachloro-m-xylene_l 8.851 8.781 8.921 29717951 8.84V 32626751 1 9.8/ 
IDecachlorobiphenyl ___ l 30.321 30.261 30.401 13100031 30.32 13761011 I 5.01 
I I I I I I I l_l· I 
\D should not exceed 15\ ---
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ~ l- R.tl} i:L 33U () e_ 
u 

RFW Lot No. : Ol ( Cl Qg;' 

Instrument ID: DATE(S) OF 
INIT. CALIB 

Method: P1060 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019710.32 

GC Column: RTX1701 

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS ~ 
I STANDARD ID: AR1660 1903 

------------------- -----~----------~---------'----~----------~~-----RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO I RESP. FACT. I RT I RESP. FACT. I FL I \D i 

:::~~:;:~~~;==========:=~;~;;1=~;~;;1=~;~:~1=====~;;:;;/=~;~;;t===~;;;;~~~==~~==: 
IAroclor-1016 I 14.111 14.041 14.181 1947431 14.10~ 2177801 I 12 ! 

IAroclor-1016 I 14. SSI 14.481 14.621 885231 14. 54~ 99320 I I 12 I 
IAroclor-1016 1 16.111 16.101 16.241 976161 16 .1sVr / 10831o 1 1 11 1 

IAroclor-1016 I l6.54jl6.47j16.61l 686921 16.53 772801 I 13 I 
!Total I I I I ss9031l I 6563401 1 11 1 
I I I I I I I .1./1 I 
IAroclor-1260 I 20.391 20.321 20.461 1814221 20.37~ 1968001 I 8.51 
1 Aroclor-126o I 21.211 21.141 21.281 195585 1 21.20 r / 2o594o 1 1 5. 3 1 

IAroclor-1260 I 22.411 22.341 22.481 1555281 22.40.~ 1698701 I 9.2/ 
IAroclor-1260 I 23.611 23.541 23.681 1422721 23.6or/ 1523501 1 7.1/ 
jAroclor-1260 I 24.601 24.531 24.671 2477151 24.591{ 2692801 1 8.7/ 
I Total I I I I 9225221 I 994240 I I 7. 8/ 

I I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Total I I I II I I 

I I I I I I I I 
I I I I I I I I 
I I I I I I l_l 
\D should not exceed 1St ---
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract : :.:N.:::;ONE=---

Client: ~LAB~---------------- GC Sample ID: 11049723.04 

RFW Lot No.: 

Instrument ID: DATE(S) OF 
INIT. CALIB 

Method: 23001 

FROM: 10/01/97 
TO: 10/01/97 

GC Column: HYPERSIL,4.6m 

/ DATE OF ANALYSIS 11/04/97 
/ TIME OF ANALYSIS .Q.1Q2. 
I STANDARD ID: STD 55350310 

----------------- ----~----------~--------'---~------------------1 RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. /FL/ \D 

1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I I I I I I I I 
I Acenaphthylene I I I I I I I I 
I Acenaphthene I I I I I / I I 
I Fluorene I I I I I I I I 
/Phenanthrene I 5.03/ 4.98/ 5.08/ 181/ 5.03/ 192/ 1 6.1, 
/Anthracene I 5.52/ 5.461 5.581 4091 5.521 4151 I 1.5; 
/Fluoranthene I 6.071 6.011 6.13/ 394/ 6.07/ 419/ 1 6.31 
/Pyrene I 6.47/ 6.41/ 6.53/ 948/ 6.47/ 1084/ I 14 1 

/Triphenylene I 7.05/ 6.98/ 7.12/ 143/ 7.05/ 161/ I 13 J 

/Benzo(a)anthracene __ / 7.88/ 7.80/ 7.961 7351/ 7.88/ 7981/ 1 8.61 
IChrysene I 8.15/ 8.07/ 8.23/ 5551 8.15/ 609/ 1 9.71 
IBenzo(b)fluoranthren __ / 9.291 9.20/ 9.38/ 12931 9.291 1406/ 1 8.71 
I Benzo (k) fluoranthren __ l 9. 80 I 9. 70 I 9. 90 I 6893/ 9. 80 I 7916 I 1 15 1 
IBenzo(a)pyrene I 10.321 10.221 10.421 6923/ 10.32/ 6110/ 1- 12 1 
IDibenzo(a,h)anthrace __ / 11.131 11.021 11.241 43601 11.131 50091 1 15 1 
IBenzo(ghi)perylene __ / 11.56/ 11.44/ 11.681 2979/ 11.561 3467/ +I 16 1 
I Indeno ( 1, 2, 3- cd) pyre __ / I I I I I I I I 

I I 12.421 12.29/ 12.551 382ol 12.42/ 4279/ 1 12 1 

I I I I I I I l __ l I 
%D should not exceed 15% 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ,:!LABe:::, _________ _ 

RFW Lot No.: 

Instrument ID: DATE(S) OF 
INIT. CALIB 

Method: 23001 

FROM: 10/01/97 
TO: 10/01/97 

Contract: :..:.N~ONE::..:..:::... __ _ 

GC Sample ID: 11049723.50 

GC Column: HYPERSIL,4.6m 

I DATE OF ANALYSIS 11/04/97 
I TIME OF ANALYSIS 2214 
I STANDARD ID: STD 5535031D 

------------- ------------------~---~------~-----
1 RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. !FLI \D 

1======================1======1======1======1=========== ======1===========1==1====== 
!Naphthalene I I I I I I I 
I Acenaphthylene I I I I I I I 
I Acenaphthene I I I I I I I 
I Fluorene I I I I I I I 
!Phenanthrene I 5.031 4.981 5.081 181 5.05 188! 1 3.9! 
!Anthracene I 5.521 5.461 5.581 409 5.55 409! I 0.01 
!Fluoranthene I 6.071 6.011 6.131 394 6.10 4161 I 5.61 
!Pyrene I 6.471 6.411 6.531 948 6.49 10001 I 5.51 
!Triphenylene I 7.051 6.981 7.121 143 7.07 155! I 8.41 
IBenzo(a)anthracene __ l 7.881 7.801 7.961 7351 7.91 78921 I 7.41 
jChrysene I 8.151 8.071 8.231 555 8.19 5941 I 7.01 
I Benzo (b) fluoranthren_l 9. 291 9. 20 I 9. 381 1293 9. 32 14521 1 12 1 
IBenzo(k)fluoranthren_l 9.801 9.701 9.901 6893 9.84 77171 I 12 1 
IBenzo(a)pyrene I 10.321 10.221 10.421 6923 10.35 71131 1 2.71 
IDibenzo(a,h)anthrace_l 11.131 11.021 11.241 4360 11.16 48031 1 10 1 
IBenzo(ghi)perylene __ l 11.561 11.441 11.681 29791 11.59 33401 1 12 1 
1Indeno(1,2,3-cdlpyre_l I I I I 1 1 1 

I I 12.421 12.291 12.551 392o1 12.44 43591 1 14 1 

I I I I I I l_l __ l 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: =LAB:.=.---------
RFW Lot No.: 

Instrument ID: DATE(S) OF 
INIT. CALIB 

Method: 23001 

FROM: 10/01/97 
TO: 10/01/97 

Contract: !.!N~ONE~---

GC Sample ID: 11049723.56 

GC Column: HYPERSIL,4.6m 

/ DATE OF ANALYSIS 11/05/97 
/ TIME OF ANALYSIS QQl£ 
I STANDARD ID: STD 5535031D 

----------------- _______________________ I _______________________ _ 
I I I RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D : 
1======================1======1======1======1===========1======1===========1==1======' 
/Naphthalene I I I I I I I I 
/Acenaphthylene I I I I I I I I 
I Acenaphthene I I I I I I I I 
!Fluorene I I I I I I I I i 
/Phenanthrene I 5.031 4.981 5.081 1811 5.05/ 188/ 1 3.9/ 
!Anthracene I 5.52/ 5.461 5.581 4091 5.551 4131 I 1 I 
/Fluoranthene I 6.071 6.011 6.131 3941 6.101 4211 I 6.9/ 
IPyrene I 6.471 6.411 6.531 9481 6.491 1013/ I 6.9/ 
ITriphenylene I 7.051 6.981 7.121 1431 7.06/ 1561 I 9.1/ 
jBenzo(a)anthracene __ l 7.881 7.801 7.961 73511 7.nl 7891/ 1 7.3/ 
IChrysene I 8.151 8.07/ 8.231 555j 8.191 6031 1 8.6/ 
jBenzo(b)fluoranthren_../ 9.291 9.201 9.38/ 12931 9.331 14341 I 11 I 
/Benzo(k)fluoranthren ___ l 9.80/ 9.701 9.901 68931 9.841 77481 1 12 1 

jBenzo(a)pyrene I 10.321 10.221 10.421 69231 10.35/ 7107/ 1 2.71 
/Dibenzo(a,h)anthrace_..lll.23/2l..02/2l..24/ 4360122.27/ 47381 1 8.7j 
jBenzo(ghi)perylene __ / 22.561 22.441 22.681 29791 11.601 3328/ 1 l.l 1 
I Indeno ( 1, 2, 3- cd) pyre ___ I I I I I I I I I 
1 I 22.421 22.291 22.551 382ol 22.451 43361 1 14 1 
I I I I I I I l_l __ l 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

Client: GC Sample ID: 11049724.04 

RFW Lot No.: GC Column: HYPERSIL,4.6 

Instrument ID: ~ I DATE(S) OF FROM: 10/01/97 DATE OF ANALYSIS 11/04/97 
I INIT. CALIB TO: 10/01/97 TIME OF ANALYSIS QlQ.2 

Method: 24001 I STANDARD ID: STD 55350310 

-------------------'----------------------------- ------~-----------------' I RT WINDOW I INITIAL I /CONTINUING I I 
I COMPOUND I RT I FROM I TO /RESP. FACT. I RT /RESP. FACT. IFLI %D 
1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I 3.12/ 3.08/ 3.14/ 47/ 3.12/ 48/ I 2.1 
/Acenaphthylene I 3.63/ 3.59/ 3.67/ 33/ 3.631 35/ I 6.1 
jAcenaphthene I 4.351 4.311 4.391 221 4.351 231 I 4.5' 
/Fluorene I 4.581 4.521 4.621 2351 4.581 245/ I 4.3i 

I Phenanthrene I I I I I I I I 
/Anthracene I I I I I I I I 
I Fl uoranthene I I I I I I I I I 
I Pyrene I I I I I I I I I 
/Triphenylene I 7.101 7.031 7.171 9891 7.101 10681 I 8.01 
jBenzo(a)anthracene __ l I I I I I I I 1 

I Chrysene I I I I I I I I I 
jBenzo(b)fluoranthren __ l I I I I I I I I 
jBenzo(k)fluoranthren __ l I I I I I I I I 

jsenzo(a)pyrene I I I I 1 1 1 1 1 

jDibenzo(a,h)anthrace_l I I I I I I I I 
/Benzo(ghi)perylene __ l I I I I I 1 I 1 

jindeno(1,2,3-cd)pyre_I11.88I11.76I12.00I 3041 11.881 3361 1 11 1 

I I I I I I I I I I 
I I I I I I I l __ l I 
%D should not exceed 15% ----
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Lab Name: Recra.LabNet 

Client: 

RFW Lot No.: 

Instrument ID: 

Method: 24001 

CALIBRATION VERIFICATION SUMMARY 

DATE(S) OF 
INIT. CALIB 

FROM: 10/01/97 
TO: 10/01/97 

Contract: 

GC Sample ID: 11049724.50 

GC Column: HYPERSIL,4.6 

I DATE OF ANALYSIS 11/04/97 
I TIME OF ANALYSIS 2214 
I STANDARD ID: STD 5535031D 

------------------- -----------------------------'----~-------------------1 RT WINDOW I INITIAL I /CONTINUING I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. IFLI %D 
1======================1======1======1======1===========1======1===========1==1====== 
!Naphthalene I 3.12/ 3.08/ 3.14/ 47/ 3.13/ 491 I 4.3. 
IAcenaphthylene I 3.63/ 3.59/ 3.67/ 33/ 3.65/ 351 1 6.1 
jAcenaphthene I 4.35/ 4.31/ 4.39/ 221 4.37/ 231 1 4.5

1 

!Fluorene I 4.581 4.521 4.621 2351 4.591 2481 I 5.5~ 
I Phenanthrene I I I I I I I I 
1 Anthracene I I I I I I I I 1 
IFluoranthene I I I I I I I I I 
IPyrene I I I I I I I I I 
ITriphenylene I 7.10/ 7.03/ 7.17/ 989/ 7.13/ 1082/ 1 9.41 
IBenzo(a)anthracene __ l I I I I I I I I 
I Chrysene I I I I I I I I I 
IBenzo(b)fluoranthren __ J I I I I I I I I 
jBenzo(k)fluoranthren __ j I I I I I I I I 
IBenzoCa)pyrene I I I I I I I I I 
JDibenzo(a,h)anthrace __ j I I I I I I I I 
IBenzoCghilperylene __ J I I I I I 1 1 1 
1Indeno(1,2,3-cd)pyre __ l 11.881 11.761 12.001 3041 11.911 3551 +I 17 1 

I I I I I I I I I I 
I I I I I I I l __ l I 
%D should not exceed 15% ----
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

Client: GC Sample ID: 11049724.56 

RFW Lot No.: GC Column: HYPERSIL.4.6 

Instrument ID: ~ DATE(S) OF FROM: 10/01/97 j DATE OF ANALYSIS 11/05/97 
INIT. CALIB TO: 10/01/97 j TIME OF ANALYSIS QQ1£ 

Method: 24001 I STANDARD ID: STD 5535031D 

----------------- -------------------------'----~~------~~----1 I RT WINDOW I INITIAL I /CONTINUING I I 
I COMPOUND I RT I FROM I TO jRESP. FACT. I RT jRESP. FACT. jFLj \D 
1======================1======1======1======1===========1======1===========1==1====== 
/Naphthalene I 3.12/ 3.08/ 3.14/ 47/ 3.13/ 50/ j 6.4 
jAcenaphthylene I 3.631 3.591 3.671 33/ 3.651 36/ j 9.1 

IAcenaphthene I 4.35/ 4.31/ 4.39/ 221 4.37/ 24/ 1 9.1 
/Fluorene I 4.58/ 4.52/ 4.621 235/ 4.59/ 254/ j 8.1 

I Phenanthrene I I I I I I I I 
/Anthracene I I I I I I I I 
I Fluoranthene I I I I I I I I 
I Pyrene I I I I I I I I 1 

jTriphenylene I 7.10/ 7.031 7.17/ 989/ 7.121 1098/ j 11 1 

jBenzo(a)anthracene __ j I I I I I j 1 1 

I Chrysene I I I I I I I I I 
jBenzo(b)fluoranthren_l I I I I I I I j 
IBenzo(k)fluoranthren_l I I I I I I I I 
jBenzo<alpyrene I I I I I I I I 1 
IDibenzo(a,n)anthrace_l I I I I I I I I 
jBenzo (ghi)perylene __ l I I I I I I I 1 
1Indeno(1,2,3-cd)pyre_j 11.881 11.761 12.001 3041 11.921 3511 1 15 1 

I I I I I I I I I 1 
I I I I I I I l_l 1 
\D should not exceed 15\ 
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2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#3840R 

RFW Lot No.: 9710L955 

page 1 of 1 

I CLIENT I Sl !OTHER I 
I SAMPLE NO. I (DCB) #I TCX I 
!=====================================! 

Olj04LA-97-0486 01 I 8 *I 2 *I 
021 PBLKCULE2012-MB1 I 95 I 32 I 
03IPBLKCULE2012-MB1 BS I 89 I 28 I 

I I I I 

S1 (DCB) 
S2 (TCX) 

Decachlorobiphenyl 
= Tetrachloro-m-xylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II PEST-1 

ADVISORY 
QC LIMITS 
( 22-126) 
( 27-129) 

01/89 Rev. 
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3E 
WATER PESTICIDE MATRIX SPIKE RECOVERY 

. Lab Name: Recra. LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#3840R RFW Lot No.: 9710L955 

MATRIX Spike- Sample No.: PBLKCULE2012-MB1 Level: (low/med) LOW 

I SPIKE 
I ADDED 
IUG/L 

I SAMPLE I MS I MS I QC 
ICONCENTRATIONjCONCENTRATIONI % I LIMITS 

COMPOUND I UG/L I UG/L I REC #I REC 

jgamma-BHC (Lindane) 0.200 0 
!Heptachlor 0.200 0 
!Aldrin 0.200 0 
!Dieldrin 0.500 0 
IEndrin 0.500 0 
j4,4'-DDT 0.500 0 

I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _£ out of ~ outside limits 

COMMENTS: 

FORM III PEST-1 

0.160 80 I 56 -127 
0.0800 40 *ISO -129 
0.0700 35 *148 -133 
0.430 86 j57 -131 
0.420 84 j46 -150 
0.430 86 j38 -138 

I 

5/88 Rev. 

016 
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4C 
PESTICIDE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#3840R 

Lab Sample ID: 97LE2012-MB1 Lab File ID: .:!:.1.:!:.1~0.::.1:::..9.:...7 0~9:::......_:...:· 1!>..:9:::........---

Matrix: (Soil/Water) WATER Level: (low/med) ~ 

Date Extracted: 10/27/97 Extraction: (SepF/Cont/Sonc) CONT 

Date Analyzed (1): 11/02/97 Date Analyzed (2): 11/02/97 

Time Analyzed (1) : ~ Time Analyzed (2) : 0608 

Instrument ID (1) : ~0:::..9 ___ _ Instrument ID (2): .::1...:;:0 ___ _ 

GC Column ID (1) : DB608 GC Column ID (2): RTX1701 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB I DATE I DATE I 
I SAMPLE NO. I SAMPLE ID !ANALYZED 1IANALYZED 21 
1=======================1=============1=-========1==========1 

01I04LA-97-0486 01 I9710L955-001 I 11/01/97 I 11/01/97 I 
02jPBLKCULE2012-MB1 BS j97LE2012-MB1Sj 11/02/97 I 11/02/97 I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV PEST 5/88 Rev. 
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BH 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3840R GC Sample ID: 10249709 

Instrument ID: ~0~9 ______ _ GC Column ID: DB608 

Dates of Analyses: 10/24/97 to 10/25/97 

I CLIENT I LAB SAMPLE I DATE TIME 
I SAMPLE NO. I ID I ANALYZED I ANALYZED I 
1===========================1==============1=========1=========1 

01IZZZZZ IEVAL 2003 I 10/24/971 1200 I 
021 zzzzz IAR1660 1903 I 10/24/971 1253 I 
03IZZZZZ ITOXAPH 2101 I 10/24/971 1347 I 
04IZZZZZ IAR1221 1706 I 10/24/971 1441 I 
o5lzzzzz IAR1232 2201 I 10/24/971 1534 1 
06IZZZZZ IAR1242 1903 I 10/24/971 1627 I 
07IZZZZZ IAR1248 2302 I 10/24/971 1720 I 
o8lzzzzz IAR1254 1501 1 10/24/971 1813 1 
09IZZZZZ liNDA 3501 A I 10/24/971 1906 I 
10IZZZZZ liNDA 3502 B I 10/24/971 1959 I 
11IZZZZZ liNDA 3506 c I 10/24/971 2052 I 
12IZZZZZ liNDA 3504 D I 10/24/971 2145 I 
13IZZZZZ liNDA 3505 E I 10/24/971 2238 I 
14IZZZZZ IINDB 5501 A I 10/24/971 2331 I 
15IZZZZZ IINDB 5501 B I 10/25/971 0024 I 
16IZZZZZ IINDB 5503 c I 10/25/971 0117 I 
17IZZZZZ IINDB 5504 D I 10/25/971 0210 I 
18IZZZZZ IINDB 5505 E I 10/25/971 0303 I 
19IZZZZZ IAR1254 5401 A I 10/25/971 0356 I 
20jZZZZZ IAR1254 5402 B I 10/25/971 0449 I 
21IZZZZZ IAR1254 5403 c I 10/25/971 0542 I 
22jZZZZZ IAR1254 5404 D I 10/25/971 0635 I 
23IZZZZZ jAR1254 5405 E I 10/25/971 0728 I 
24IZZZZZ IAR1660 3401 A I 10/25/971 0821 I 
25IZZZZZ IAR1660 3402 B I 10/25/971 0914 I 
26IZZZZZ IAR1660 3403 c I 10/25/971 1008 I 
27IZZZZZ IAR1660 3404 D I 10/25/971 1101 I 
2SIZZZZZ IAR1660 3405 E I 10/25/971 1155 I 

I I I I I 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3840R GC Sample ID: 11019709 

Instrument ID: ~0.::,.9 ___ _ GC Column ID: DB608 

Dates of Analyses: 11/01/97 to 11/02/97 

I CLIENT LAB SAMPLE DATE I TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1=========1 

01jZZZZZ liNDA 3506 c I 11/01/971 1357 I 
02IZZZZZ IINDB 5503 c I 11/01/971 1450 I 
031 zzzzz IAR1660 1903 I 11/01/971 1543 I 
04jZZZZZ IEVAL 2003 I 11/01/971 1636 I 
o5jzzzzz I9710L792-001 1 11/01/971 1729 I 
06IZZZZZ I9710L792-002 I 11/01/971 1824 I 
07jZZZZZ j9710L910-001 I 11/01/971 1919 I 
08jzzzzz j9710L910-002 1 11/01/971 2014 
09j04LA-97-0486 01 j9710L955-001 I 11/01/971 2109 
10IZZZZZ IWSRC HEXANE I 11/01/971 2204 
11jZZZZZ I9710L754-001 I 11/01/971 2257 
12IZZZZZ j9710L754-001R I 11/01/971 2352 
13jZZZZZ j9710L754-001S I 11/02/971 0048 
14jZZZZZ !HEXANE I 11/02/971 0143 
15jZZZZZ liNDA 3506 c I 11/02/971 0236 
16IZZZZZ IINDB 5503 c I 11/02/971 0329 
17IZZZZZ IAR1660 1903 I 11/02/971 0422 
l8IZZZZZ IEVAL 2003 11/02/971 0515 
19IPBLKCULE2012 I97LE2012-MB1 11/02/971 0608 
20IPBLKCULE20l2 MS I97LE2012-MB1S 11/02/971 0701 
21IZZZZZ I9710L913-001 11/02/971 0754 
22IZZZZZ I9710L913-002 11/02/971 0847 
23jZZZZZ j9710L913-003 11/02/97j 0940 
24IZZZZZ j9710L930-001 11/02/97j 1034 
2SIZZZZZ I9710L930-001S 11/02/971 1127 
26IZZZZZ j9710L930-001R 11/02/97j 1220 
27IZZZZZ j9710L930-002 11/02/971 1313 
28IZZZZZ I9710L930-004 11/02/971 1406 
29jZZZZZ IWSRC HEXANE 11/02/971 1459 
30IZZZZZ jiNDA 3506 C 11/02/971 1552 
31jZZZZZ IINDB 5503 c 11/02/971 1645 
32IZZZZZ IAR1660 1903 11/02/971 1738 

I I I __ _ 
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BH 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3840R GC Sample ID: 10249710 

Instrument ID: .:.1.:::,.0 ___ _ GC Column ID: RTX1701 

Dates of Analyses: 10/24/97 to 10/25/97 

CLIENT LAB SAMPLE DATE I TIME 
I SAMPLE NO. I ID I ANALYZED I ANALYZED I 
1===========================1==============1=========1=========1 

01IZZZZZ IEVAL 2003 I 10/24/971 1200 I 
02IZZZZZ IAR1660 1903 I 10/24/971 1253 I 
03IZZZZZ ITOXAPH 2101 I 10/24/971 1347 I 
04IZZZZZ IAR1221 1706 I 10/24/971 1441 I 
051 zzzzz I AR1232 2201 I 10/24/971 1534 I 
06IZZZZZ AR1242 1903 I 10/24/971 1627 I 
071 zzzzz AR1248 2302 I 10/24/971 1720 I 
os1zzzzz AR1254 1501 1 10/24/971 1813 1 
09IZZZZZ INDA 3501 A I 10/24/971 1906 I 
10IZZZZZ INDA 3502 B I 10/24/971 1959 I 
11IZZZZZ INDA 3506 c I 10/24/971 2052 I 
12IZZZZZ INDA 3504 D I 10/24/971 2145 I 
13IZZZZZ INDA 3505 E I 10/24/971 2238 I 
14IZZZZZ INDB 5501 A I 10/24/971 2331 I 
15IZZZZZ INDB 5501 B I 10/25/971 0024 I 
16IZZZZZ INDB 5503 c I 10/25/971 0117 I 
17IZZZZZ INDB 5504 D I 10/25/971 0210 I 
18IZZZZZ IINDB 5505 E I 10/25/971 0303 I 
19IZZZZZ IAR1254 5401 A I 10/25/971 0356 I 
20IZZZZZ IAR1254 5402 B I 10/25/971 0449 I 
21IZZZZZ IAR1254 5403 c I 10/25/971 0542 I 
22IZZZZZ IAR1254 5404 D I 10/25/971 0635 I 
23IZZZZZ IAR1254 5405 E I 10/25/971 0728 I 
24IZZZZZ IAR1660 3401 A I 10/25/971 0821 I 
25IZZZZZ IAR1660 3402 B I 10/25/971 0914 I 
26IZZZZZ IAR1660 3403 c I 10/25/971 1008 I 
27IZZZZZ IAR1660 3404 D I 10/25/971 1101 I 
28IZZZZZ IAR1660 3405 E I 10/25/971 1155 I 

I I I I I 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-RE0#3840R GC Sample ID: 11019710 

Instrument ID: .=.1.:::..0 ___ _ GC Column ID: RTX1701 

Dates of Analyses: 11/01/97 to 11/02/97 

I CLIENT I LAB SAMPLE I DATE I TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1=========1 

01IZZZZZ liNDA 3506 c I 11/01/971 1357 I 
02IZZZZZ IINDB 5503 c I 11/01/971 1450 I 
031 zzzzz jAR1660 1903 I 11/01/971 1543 I 
04IZZZZZ jEVAL 2003 I 11/01/971 1636 I 
o5lzzzzz I9710L792-001 1 11/01/971 1729 1 
061 zzzzz j9710L792-002 I 11/01/971 1824 I 
07IZZZZZ I9710L910-001 I 11/01/971 1919 I 
o8lzzzzz I9710L91o-oo2 1 11/01/971 2014 I 
09I04LA-97-0486 01 I9710L955-001 I 11/01/971 2109 I 
10IZZZZZ IWSRC HEXANE I 11/01/971 2204 I 
11IZZZZZ j9710L754-001 I 11/01/971 2257 I 
12IZZZZZ j9710L754-001R I 11/01/971 2352 I 
13IZZZZZ j9710L754-001S I 11/02/971 0048 I 
14IZZZZZ !HEXANE I 11/02/971 0143 I 
15IZZZZZ liNDA 3506 c I 11/02/971 0236 I 
16IZZZZZ jiNDB 5503 c I 11/02/971 0329 I 
171 zzzzz jAR1660 1903 I 11/02/971 0422 I 
18IZZZZZ IEVAL 2003 I 11/02/971 0515 I 
19IPBLKCULE2012 j97LE2012-MB1 I 11/02/971 0608 I 
20IPBLKCULE2012 MS j97LE2012-MB1S I 11/02/971 0701 I 
21IZZZZZ j9710L913-001 I 11/02/971 0754 I 
22IZZZZZ I9710L913-002 I 11/02/971 0847 I 
231 zzzzz j9710L913-003 I 11/02/971 0940 I 
24jZZZZZ I9710L930-001 I 11/02/971 1034 I 
25IZZZZZ I9710L930-001S I 11/02/971 1127 I 
26IZZZZZ I9710L930-001R I 11/02/971 1220 I 
271 zzzzz I9710L930-002 I 11/02/971 1313 I 
2BIZZZZZ I9710L930-004 I 11/02/971 1406 I 
29IZZZZZ IWSRC HEXANE I 11/02/971 1459 I 
30IZZZZZ liNDA 3506 c I 11/02/971 1552 I 
31IZZZZZ IINDB 5503 c I 11/02/971 1645 I 
32jZZZZZ IAR1660 1903 I 11/02/971 1738 I 

I I I I I 
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CALIBRATION VERIFICATION SUMMARY 

~I LIU -(cq ·C I 
Lab Name: Recra.LabNet Con tract : -N~O::::.:!..:.:ffi'"::...----

Client: 
of\\Lr~\~\0.1 

GC Sample ID: 11019709.01 

RFW Lot No.= q=nocqs-; GC Column: DB608 

Instrument ID: 

Method: P09 

DATE (S) OF 
!NIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

I DATE OF ANALYSIS 11/01/97 
I TIME OF ANALYSIS 1122 
I STANDARD ID: INDA 3506 c 

------------------- -----------------~---------~-------------------------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI %D I 

~~~=~::;;;=============:=~~~;;:=~~~;~:=~~~;~:====:;;;;;;:=~~~;;~===;~;:;;~:===;~;' 
jBeta-BHC I 13.62/ 13.571 13.671 25708131 I I I 
jDelta-BHC I 15.081 15.021 15.121 44829391 j/ I I 1 

/gamma-BHC (Lindane> ___ ! 13.341 13.301 13.401 46812531 13.34~ 48450511 I 3.5) 
!Heptachlor I 14.641 14.591 14.691 38108751 14.641 40142011 I 5.3/ 
!Aldrin I 15.921 15.871 15.971 36156951 I I I 1 

!Heptachlor epoxide __ l 18.101 18.051 18.151 37352891 J- I I I 
I Endosulfan I I 19.461 19.391 19.531 34902431 19. 46Y 37279511 I 6. 81 
!Dieldrin I 20.621 20.551 20.691 34302391 20.621 36358511 1 6.01 
14 , 4 , - DDE I 2 0 . 2 91 2 0 . 2 2 I 2 0 . 3 6 I 3 8 0 015 71 I I I I 
IEndrin I 22.001 21.931 22.071 30633971 22.oof 32279751 1 5.41 
I Endosulfan II I 22.661 22. 59! 22.731 29883671 J' I 1 1 
14,4'-DDD I 22.391 22.321 22.461 28443591 22.391 30565751 l 7.51 
IEndosulfan sulfate ____ ! 24.331 24.261 24.401 27960151 y~ I I 1 

14,4'-DDT I 23.501 23.431 23.571 30659231 23.50 33509011 I 9.31 
!Methoxychlor I 26.771 26.701 26.841 11544891 26.771 12055211 I 4.4/ 
IEndrin aldehyde I 23.871 23.801 23.941 23106911 I I I 1 
jEndrin ketone I 27.331 27.261 27.401 26997771 I 1 I 1 
!alpha-Chlordane I 19.331 19.261 19.401 39290111 I I I I 
jgamma-Chlordane I 18.721 18.651 18.791 38084371 1 1 1 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I J.' I I I 
ITetrachloro-m-xylene __ l 8.951 8.881 9.021 33357011 8.96v 34750511 1 4.21 
IDecachlorobiphenyl ____ l 33.821 33.751 33.891 17617791 33.83 18476411 1 4.91 

I I I I I I I l_l 1 
%D should not exceed 15% ---
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

GC Sample ID: 11019709.02 

RFW Lot No.: ~11C'Lq~ GC Column: """"D~B~6::.,::0~8~--

Instrument ID: ~ DATE(S) OF FROM: 10/24/97 I DATE OF ANALYSIS 11/01/97 
INIT. CALIB TO: 10/25/97 I TIME OF ANALYSIS 1i2Q 

Method: P09 I STANDARD ID: INDB 5503 C 

---------------------------------~--------~---~--------~~-----RT WINDOW I INITIAL I !CONTINUING I I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT JRESP. FACT. JFLI \D I 
1======================1======1======1======1===========1======1===========1==1======1 
1 Alpha-BHC I 11. 76J 11.711 11. 81J 48323651 I I I I 
JBeta-BHC I 13.621 13.571 13.671 25708131 13.6~ 2678451~ I 4.2! 
IDelta-BHC I 15.081 15.021 15.121 44829391 15.08( 46999011 I 4.8/ 
lgamma-BHC (Lindanel_I13.34I13.30I13.40I 46812531 I I I I 
!Heptachlor I 14.641 14.591 14.691 38108751 f I I I 
!Aldrin I 15.921 15.871 15.971 36156951 15.92 38934511 I 7.7J 
!Heptachlor epoxide ____ l 18.101 18.051 18.151 37352891 18.10 39095511 I 4.71 
IEndosulfan I I 19.461 19.391 19.531 34902431 I I I J 
!Dieldrin I 20.621 20.551 20.691 34302391 1/ I I I 
14,4'-DDE I 20.291 20.221 20.361 38001571 20.291 40089011 I 5.5J 
JEndrin I 22.oo1 21.931 22.011 30633971 I I I I 
I Endosulfan II I 22.661 22.591 22.731 29883671 22. 66{ 31592251 I 5. 7J 
J4,4'-DDD I 22.391 22.321 22.461 28443591 I I I I 
JEndosulfan sulfate ____ ! 24.331 24.261 24.401 27960151 24.3~ 29102251 I 4.1J 
J4,4'-DDT 23.50123.43123.571 30659231 I I I I 
/Methoxychlor 26.771 26.701 26.841 11544891 Jl I I I 
IEndrin aldehyde 23.871 23.801 23.941 23106911 23.871; 24258751 I 5.01 
jEndrin ketone 27.331 27.261 27.401 26997771 27.331, 27754751 I 2.8J 
Jalpha-chlordane 19.331 19.261 19.401 39290111 19.33fV 42159511 1 7.3J 
jgamma-Chlordane 18.721 18.651 18.791 38084371 18.72 40451511 I 6.21 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I V I I I 
jTetrachloro-m-xylene__ 8.951 8.881 9.021 33357011 8.95L/ 34039251 I 2.01 
jDecachlorobiphenyl ____ 33.821 33.751 33.891 17617791 33.82T 18308411 I 3.91 
I I I I I I I l_l I 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: -i.AB 

RFW Lot No.: 

~L-~~e tt.384Dk:. 

Cj]lOLCt§ 

Instrument ID: Q2___ DATE(S} OF FROM: 1.0/24/97 
INIT. CALIB TO: 1.0/25/97 

Method: P0960 

Contract: 

GC Sample ID: 11019709.03 

GC Column: DB608 

DATE OF ANALYSIS 11/01/97 
TIME OF ANALYSIS 1543 
STANDARD ID: AR1660 1903 f 

------------------- -----~----------~--------- -----~--------~--------1 RT WINDOW I INITIAL !CONTINUING I I 
COMPOUND RT FROM I TO jRESP. FACT. RT jRESP. FACT. IFLI \D I 

::::~:;:~~~;==========:=~~~;;:=~~~;~:=~~~;::======;;;~~ =~~~;;t:====;;~=~n====~~: 
jAroclor-1016 ____ j13.24j13.17j 13.311 158740 13.2!} 1666501 I s.o1 
IAroclor-1016 I 14.691 14.621 14.76J 228982 14.6.7.1.' 2445701 I 6.81 
JAroclor-1016 1 15.321 15.251 15.391 124112 15.32+" 13123ol 1 s.71 
jAroclor-101.6 I 1.7.181 17.111 17.251 103693 1.7.1.8 1093901 I 5.51 
!Total I I I I 6992271 I 73892ol 1 5.71 

IAroclor-1260 I 20.881 20.811 20.951 1.506641 2o.88~v' 16225oH 7.7! 
jAroclor-1260 I 21.551 21.481 21.621 2439241 2L55 2585201 1 6.01 
IAroclor-1260 I 2L 861 21.791 2L 931 3226611 21.. 86ij/ 34221.0 I I 6.11 
IAroclor-1.260 I 23.471 23.401 23.541 1.654811 23.47~> 1.887801 I 1.4 J 

IAroclor-1.260 I 25.401 25.331 25.471 450221.1 25.4or 4854701 1 7.81 
I Total I I I I 13329511 I 1437230 I 1 7. 81 

I I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I I 
I Toxaphene I I I I I I I I 1 
I Total I I I I I I I 
I I I I l ____ l __ l l_l __ 
\D should not exceed 1.5\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

GC Sample ID: 11019709.15 

GC Column: _D~B::,:6~0~8:...__ __ 

Instrument ID: Q2___ DATE(S) OF FROM: 10/24/97 j DATE OF ANALYSIS 11/02/97 
INIT. CALIB TO: 10/25/97 j TIME OF ANALYSIS ~ 

Method: P09 j STANDARD ID: INDA 3506 C 

------------------- ----------------------------'-------------------------RT WINDOW j INITIAL j jCONTINUING j 
j COMPOUND j RT j FROM j TO jRESP. FACT. j RT jRESP. FACT. jFLj \D 

~~~;~::;;;=============:=~~~;;:=~~~;~:=~~~=~:====:;;;;;;:=~~~;:~==:;;;;;~~~===;~;j 
jBeta-BHC l 13.621 13.571 13.671 25708131 I I I 1 

jDelta-BHC I 15.08/ 15.02/ 15.121 44829391 .V l I I 
jgamma-BHC (Lindane) ___ j 13.341 13.301 13.401 46812531 13.33j 47913011 l 2.4/ 
/Heptachlor l 14.641 14.591 14.691 38108751 14.62'( 38964011 I 2.2/ 
/Aldrin l 15.921 15.871 15.97j 36156951 l l l 1 
/Heptachlor epoxide __ j 18.10j l8~05j 18.151 37352891 ,V I I I 
jEndosulfan I l 19.461 19.391 19.531 34902431 19.451; 34942511 l 0.11 
/Dieldrin l 20.62j 20.55j 20.691 34302391 20.601 35258751 I 2.81 
/4,4'-DDE I 20.29/ 20.221 20.361 38001571 I I I l 
I Endrin I 22.00 I 21.93/ 22. 07j 30633971 21. 99af 31555251 I 3. o 1 

jEndosulfan II I 22.661 22.591 22.731 29883671 .V I I 1 
j4,4'-DDD I 22.391 22.321 22.461 28443591 22.371 30266511 l 6.4/ 
I Endosulfan sulfate __ I 24. 33j 24.261 24.40 I 27960151 )' I I I 
/4,4'-DDT j 23.50j 23.431 23.571 3065923j 23.49:v 3132175l j 2.2/ 
/Methoxychlor I 26.771 26.70/ 26.84/ 11544891 26.751 12131851 I 5.1/ 

''-' I Endrin aldehyde I 23. 87j 23.80 I 23.941 23106911 I I l 1 
/Endrin ketone l 27.331 27.261 27.401 26997771 I I I 1 
/alpha-Chlordane I 19.331 19.261 19.40j 39290111 I I I 1 
/gamma-Chlordane l 18.721 18.651 18.791 38084371 I I I 1 

I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I !

1 
I I I 

I I I I I I v I I I 
/Tetrachloro-m-xylene __ j 8.951 8.881 9.021 33357011 8.94 33772751 1 1.21 
/Decachlorobiphenyl __ j 33.821 33.751 33.891 17617791 33.801 18084911 1 2.7j 

I I l l I l I l __ l l 
\D should not exceed 15\ 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet 

Client: ~ ~L -,zro,D-~J>Ut£. 

RFW Lot No.: Q](Ql~~ V\~y) 
Instrument ID: 

Method: P09 

DATE(S) OF 
INIT. CALIB 

FROM: 10/24/97 
TO: 10/25/97 

Contract: 

GC Sample ID: 11019709.16 

GC Column: ~DB~6~0~8"----

I DATE OF ANALYSIS 11/02/97 
I TIME OF ANALYSIS 0329 
I STANDARD ID: INDB 5503 c 

------------------- -----~----------~---------'----~----------~-------RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D 
l======================l======l======l======l===========l======l===========l==l======i 
IAlpha-BHC I 11.761 11.711 11.811 48323651 I J~ 1 

IBeta-BHC I 13.621 13.571 13.671 25708131 13.6~ 271870lr- I 5.8! 
IDelta-BHC I 15.081 15.021 15.121 44829391 15.0~ 47486511 I 5.9/ 
jganuna-BHC (Lindane)_j 13.341 13.301 13.401 46812531 I I I I 
!Heptachlor I 14.641 14.591 14.691 38108751 J I I I 
!Aldrin 1 15.921 15.871 15.971 36156951 15. 92V 39oooo11 1 5.11 
!Heptachlor epoxide ____ j 18.101 18.051 18.151 37352891 18.09T 38134011 I 2.11 
IEndosulfan I I 19.461 19.391 19.531 34902431 I I I 1 
!Dieldrin I 20.621 20.551 20.691 34302391 ~ I I 1 
1414 1-DDE I 20.291 20.221 20.361 38001571 20.281 39756251 I 4.61 
IEndrin I 22.001 21.931 22.071 30633971 J/ I 1 
IEndosulfan II I 22.661 22.591 22.731 29883671 22.661 30828251 3.21 
14 I 4 I -DDD I 22.391 22.321 22.461 28443591 1,... I I 
IEndosulfan sulfate ____ , 24.331 24.261 24.401 27960151 24.3J'1 29098511 4.11 
1414 1-DDT I 23.501 23.431 23.571 30659231 I I I 
!Methoxychlor I 26.771 26.70 I 26.841 11544891 ,J.,- I I 
IEndrin aldehyde I 23.871 23.801 23.941 23106911 23.87j/ 24443511 5.8j 
IEndrin ketone I 27.331 27.261 27.401 26997771 27.33{ 27962511 3.6J 
!alpha-Chlordane I 19.331 19.261 19.401 39290111 19.33{ 41542011 5.71 
Jgamma-Chlordane I 18.721 18.651 18.791 38084371 18.72{ 39924011 4.8j 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I v I I 
ITetrachloro-m-xylene __ l 8.951 8.881 9.021 33357011 8.94 34211751 2.61 
IDecachlorobiphenyl __ j 33.821 33.751 33.891 17617791 33.821 18302211 3.91 

I I I I I I I I I 
lD should not exceed 1St u~ --

p\ ~yn 
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CALIBRATION VERIFICATION SUMMARY 

Lab Name: Recra.LabNet Contract: 

GC Sample ID: 11019709.17 

GC Column: _.D=B=6...::0:.;:::8 __ _ 

Instrument ID: Q2___ DATE(S) OF FROM: 10/24/97 I DATE OF ANALYSIS 11/02/97 
INIT. CALIB TO: 10/25/97 I TIME OF ANALYSIS 0422 

Method: P0960 I STANDARD ID: AR1660 1903 
------------------- ____________________________ I ______________________ ___ 

RT WINDOW I INITIAL I !CONTINUING I 
I COMPOUND I RT I FROM I TO IRESP. FACT. I RT IRESP. FACT. IFLI \D 

1======================1======1======1======1===========1======1===========~1======1 
IAroclor-1016 I 11.571 11.50 I 11.641 83700 I 11.57 ~ 86010 I I 2. Bl 
IAroclor-1016 1 B.24l13.17l13.31l 158740I13.24VI 161o3ol 1 1.41 
IAroclor-1016 I 14.691 14.621 14.761 2289821 14.68 2410401 I 5.31 
IAroclor-1016 I 15.321 15.251 15.391 1241121 15.31( 1288201 I 3.81 
IAroclor-1016 I 17.181 17.111 17.251 1036931 17.17f 1080201 I 4.21 

I Total I I I I 6992271 I 724920 I I 3. 7 I 
I I I I I I V I I I 
IAroclor-1260 I 20.881 20.811 20.951 1506641 20.871 15767~1 4.71 

I Aroclor-1260 I 21. s5 I 21.481 21.621 2439241 21.54 t 2519oo 1 1 3. 31 
IAroclor-1260 21.861 21.791 21.931 3226611 21. 851; 336000 I I 4.11 
IAroclor-1260 23.471 23.401 23.541 1654811 23.46f/ 1840301 I 11 I 
IAroclor-1260 25.401 25.331 25.471 4502211 25.39f 4730201 1 5.11 

I Total I I I 13329511 I 1402620 I I 5. 21 

I I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Toxaphene I I I I I I I I 
I Total I I I I I I 

I I I I I I I 
I I I I I I I 
I I I I I l_l 
\D should not exceed 15 ---

037 



Paragon Analytics, Incorporated 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 9710227 
Client Name: Los Alamos National Laboratory SMO 

Client Project Name: 3841 R 
Client Project Number: NONE 

Client PO Number: 

Client Lab Sample CCC Number Matrix 
Sample Number 

04LA-97-0486 9710227-1 Water 

Date 
Collected 

10/20/97 

Time 
Collected 

Page 1 of 1 Paragon Analytics Inc. Date Printed: Wednesday, November 05, 
r,nrJ004 



·'o,. 

Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 , AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

TCN 

METTAL 

METTAL 

Signature. 

+ B 
+ u 

CONT 
ID 

04LA-97 -0486 12 

04LA-97-0486 14 

04LA-97-0486 14 

w 
w 
w 

REQUEST NUMBER: 3841R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3841R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3841R Page 1 



Paragon Analytics, Inc. 
TOTAL METALS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3841R 

Order Number- 9710227 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Inorganic Qualifiers 
Section 4: Sample Results 
Section 5: Summary Report Forms 
Section 6: Supporting Raw Data 

Appendix A: Digestion Bench Sheets 

Section 1: Case Narrative 

1.1 This report consists of 1 water sample. 

Due to limitation ofthe reporting software: 

a) Some mercury values appear as 0.0. When this occurs the actual value is hand 
entered. 

b) For Mercury, the ICB is also used as the preparation blank, therefore the run 
chronology will show the same time for both. 

c) Trace ICP elements which are calibrated daily with a multipoint calibration do 
not appear on the run log. The calibration standards can be located at the 
beginning of each raw data package for this instrument. 

1.2 The sample was received cool and intact on I 0/24/97. The client had not 
designated a sample for quality control. The Jab designated a sample from request 
number 3846R as the quality control sample for this Order Number. 

1.3 The sample had been correctly preserved for the requested analyses. 

PARAGON ANALYTICS, ;f..,,, ()0000.1 



1.4 The sample was prepared for analysis based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0. 

1.5 The sample was analyzed and reported based on the Contract Laboratory Program 
Statement ofWork (CLP SOW) ILM03.0 

1.6 All standards and solutions are NIST traceable and were used within their 
recommended shelf life. 

1. 7 The sample was prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

1.8 General quality control procedures. 

• A preparation (method) blank and laboratory control sample were digested and 
analyzed with the samples in each digestion batch. There were not more than 
20 samples in each digestion batch. 

• The preparation (method) blank results associated with each batc'h were below 
the practical quantitation limits for the requested analytes. 

• The laboratory control sample associated with each batch was within 
acceptance limits. This indicates complete digestion according to the method. 

• All initial and continuing calibration blanks associated with each batch were 
below the practical quantitation limits for the requested analytes. 

• All initial and continuing calibration verifications associated with each batch 
were within acceptance criteria for the requested analytes. This indicates a 
valid calibration and stable instrument conditions. 

• The interference check samples associated with CLP analyses were within 
acceptance criteria. 

1. 9 Matrix specific quality control procedures. 

• A matrix spike was digested and analyzed with each batch. All acceptance 
criteria for accuracy were met. 

• A sample duplicate was digested and analyzed with each batch. All acceptance 
criteria for precision were met. 

• A serial dilution was analyzed with each ICP batch. All acceptance criteria 
were met with the following exceptions. 

Analyte 
Aluminum 
Barium 
Magnesium 

Sample ID 
9710229-IL 
9710229-IL 
9710229-1L 

Associated sample results for these elements have been flagged in the report. 

Aluminum, barium and magnesium results in the diluted sample did not agree within 
I 0% with the undiluted sample results. Results for these clements are flagged with an 

PARAGON ANALYTICS, . :"i '· 



"E" indicating a potential matrix effect. The concentrations of barium and magnll£] 
in the diluted and undiluted samples were below the CRDL. These relatively low 
concentrations may have contributed to the greater than 10% difference between the 
two sets of results. 

The data contained in the following report have been reviewed and approved by the 

pers~~tJ.ellisted b·er~w: 
"' 1~ 1\ ~ )::~~ 
Da ~"" I Patrick Date 
Senior Inorganic Chemist 

Reviewer's Initials 

CERTIFICATION 

Paragon Analytics, Inc. certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

PARAGON ANALYTJCS, 



Paragon Analytics, Inc. 
INORGANICS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3841R 

Order Number- 9710227 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Sample Results 
Section 4: QC and Summary Report Forms 
Section 5: Supporting Raw Data!Benchsheets 

"'" Section 1: Case Narrative 

1. This report consists of data for 1 water sample analyzed for total cyanide. 

2. The sample was received cool and intact on 1 0/24/97. 

3. The sample has been correctly preserved for the requested analyses. 

4. The sample was analyzed using procedures based on the following methods from 
the USEPA: 

Analvte 
Total Cyanide 

Method 
9010 

5. All standards and solutions were used within their recommended shelf life. 

6. The sample was prepared and analyzed within the established hold times for all 
analyses. 

7. Sample results which are below the reporting limit are reported as "ND" on the 
enclosed report. 

All in house quality control procedures were followed, as described below. 

8. General quality control procedures. 

[] ' 
' 

PARAGON ANALYTICS, l)f)()Q01 



• A method blank, a laboratory control sample (LCS), a matrix spike and a 
matrix duplicate were prepared and analyzed for each analysis batch. 

• The method blank results were within acceptance limits for all analyses. 

• The laboratory control sample (LCS) results were within acceptance limits. 

• The matrix spike and matrix duplicate were within acceptance limits. 

The data contained in the following report have been reviewed and approved by the 
ellisted below: 

/0-3o~q7 

Date 

/!- 3 _q 7 
Date 

CERTIFICATION 

I certify that this data package is in compliance with Llle terms and conditions of 
the contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy eport. 

Don Gipple 
Laboratory Manager 

PARAGON ANALYTICS, 

//-/0 -1} 
Date 

[J -
. 

. 
-
-

L 



CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 3841R LAB NAME LAB CODE --- ---
NAME OF CCS CHECKER __________ _ COMPANY __________ __ 

NAME OF VALIDATOR R. Sherman COMPANY ~L~A~T~A~-----

CCS DATE ___ _ VALIDATION DATE 11/26/97 EDS ENTRY DATE 

ANALYTICAL SUITE: o VOLATILES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

---
o HIGH EXPLOSIVES 
x INORGANIC$ 
o RADIOCHEMISTRY 

PRESENT? 
b if "yes" 
0 if "no" 

7. Other? Identify __________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to 
the laboratory and agreed upon data of resolution and lab 
contact: (attach additional comment sheets as necessary) 

Boron is non-standard and was not validated. 
Uranium was analyzed by ICP and validated using inorganic 
baseline criteria. 

Signature/1st validation ~"St.c...r: •. 
Signature/2nd validation 

u( 1.-t, {?! 7 
------~~----------------~ Qualifiers entered ---------------------------Date _______ _ 



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approx1mate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an est~te 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" mplies "PM" also, and 
must not be used alone 

P Use professional judgement based on data use . It usually 
has an "M"with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

1 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analyltes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likley because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 

REASON CODES FOR VALIDATION QUALIFIERS 



5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Recovery of surrogates or analyte in the LCS > upper limit, 
which indicates a potential high bias in the results and a 
potential for false positive results. 

6a Recovery of surrogates or analyte in the LCS < lower limit, 
which indicates a potential low bias in the results. 

7 

6d Result is a non-detect and the recovery of surrogates or the 
analyte in the LCS is < the lower limit, which indicates a 
potential for false negative results. 

7 % RSD or %D exceeds specification - apply to a positive 
resultresult, which indicates potential quantitation 
problems in the analyses and the potential for false 
positive results. 

8 % RSD or %0 exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Duplicate RPD > advisory 20% limit. 

INORGANICS (I} 

3 Spike recovery > upper limit (125%) and the results > the 
EDL. 

3a Spike recovery < lower limit (75%) and the results are > the 
EDL. 



8 

3d Spike recovery < 30 % and results < EDL. 

3e Spike recovery 30-74% and sample results < EDL. 

4 Using the worse case blank, the sample results > the EDL but 
< SX the concentration of the related analyte in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

7 ICS recovery > 120% and results > EDL. 

7a ICS recovery 50-79% 

7b ICS recovery < 50% and result < EDL. 

Sa For ICV and CCV, recovery is lower than specification 

8b For ICV and CCV, recovery is higher than specification 

Be For ICV and CCV, results are positive, but < MDL and 
recovery is lower than the specification. 

8d For ICV and CCV, recovery is extremely low and detection may 
be impaired. 

8e For ICV and CCV, recovery is abnormally high - apply to 
results > MDL. 

9 Holding time for Hg has been exceeded. Positive results may 
be biased low and non-detects may potential be false negatives. 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

1a Tracer recovery 10-30% and the result > EQL. 

1b Tracer recovery 10-30% and the result < EQL. 

1 Carrier recovery 10-40% and result > EQL. 

1 Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 



INORGANICS 
Calibration NA 

Present? X yes no Obtain from lab. Q=A 

Initial calibration verification 

Present? x yes no OK 

Continuing calibration 
verification 

Present? x yes no OK Obtain form lab. Q=A 
Blanks (Applies to each) 

Present? x yes no OK Obtain from lab. Q=A 

Initial & continuing calibration Use "worse" case blank. Sample results 14 
blanks > EDL but < 5 X amount found in the 

blank should be qualified as U. 
Analyze at each wavelength 

\.... 
Beginning and end of each run 

I 
I 

I 

ICB and CCB analyzed at a : 

frequency of 10% or 2 hours ! 

If blank results > EDL reanalyze 
previous 10 samples 

Preparation blank 

One per batch 

$ EDL, or if concentration of 
analyte < 10X EDL, repeat all 
samples in batch. 

All ana/ytes were detected in 
the blanks except Sb, As, Cd, 
Co, Cu, Pb, Se, Ag, U, and V. No 
action required. 



ICP Interference check sample 

Present? x yes no 

Solution contains Ag, Ba, Be, 
Cd, Co, Cr, Cu, Mn, Ni, Pb, V, & 
Zn 

Analyze at beginning of each 
run 

Each wavelength used for 
samples 

ICS results must be± 20o/oof 
true value 
Spike sample analysis 

Present? yes 

One per run, per matrix, 
concentration, SDG 

x no 

% recovery: 75-125% (unless 
cone. > 4X spike cone.) 

Spike analysis was performed 
on an unknown sample. 

OK 

A 

Obtain from lab. Q=A 

If the ICS recovery is >120% and the 
results are >EDL, qualify data as J+ 

17 

If recovery is 50-79%, qualify data as J- 17a 

If ICS recovery is < 50% and results are < 17b 
EDL, qualify results as R, PM 

Obtain from lab. Q=A 

If spike recovery > 125% and results < 
EDL, OK 

If spike recovery < 75% and results are 13a 
>EDL, qualify results as J- if same 
matrix, P if not. 

If spike recovery > 125% and results are 13 
>EDL, qualify data as J+ if same matrix, 
Pifnot. 

If spike recovery 30-7 4% and sample 13e 
results < EDL, qualify as UJ if same 
matrix, P if not. 

If spike recovery results < 30% and 13d 
results < EDL, qualify as R, PM. 



DuQiicate 

ct¥ Present? yes x no A Obtain from lab. Q=A 

One per batch of sample of like 
matrix for each SDG Q=P because of nature of LANL 

samples. 
RPD : ~ 20% (advisory) 

If either the sample or duplicate 
value is less than 5 X EDL, 
there is a control limit of± EDL 

Duplicate analysis was 
perlormedonanunknown 
sample. 
Laborato~ Control SamQie 
(LCS) 

Aqueous LCS per batch/SDG OK If criterion not met, qualify each analyte 16a 
associated with the LCS in the same 

%recovery: 80-120% (except batch as J-
Ag & Sb) 16 

"- for < 80% and J+ for > 120% 
Holding time Compare analysis date with date of 

sample collection on the Analysis 
Analyze water samples for Hg OK Request. 
within 28 days of sample 
collection Q=PM 

Analyze water samples for CN 
within 14 days of sample 
collection 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

04LA-97-0486 
Contract: ""'-~b Name: PARAGON ANALYTICS___,,_--

Lab Code: NA - Case No.: SAS No.: SDG No.: 3841R 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
~ Solids: 0.0 

Lab Sample ID: W9710227-l 
Date Received: 10/24/97 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-42-8 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-61-1 
7440-62-2 
7440-66-6 

~olor Before: BROWN 
2olor After: TAN 

-

---
omments: 

Analyte Concentration c Q 

-Aluminum 488000 E 
Antimony- - ---17.0 u 
Arsenic - 45.8 B -Barium 3730 E - ---
Beryllium 25.2 -
Boron 130 B 
Cadmi~ 1.0 u 
Calcium- 391000 
Chromium -538 - -Cobalt 460 -Copper __ 3950 -Iron 703000 -Lead 177 -Magnesium 350000 E - ---Manganese 13900 -
Mercury_ 0.18 B 
Nickel 1940 -Potassium 52800 -Selenium 44.2 - -Silver 2050 
Sodium-- -189000 -Thallium 13.0 u -Uranium 1730 
Vanadium -661 - -Zinc 1410 -

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

FORM I - IN 

M 

-p -p -p -p I 
I -p -p -p -p -p -p -p -p -p -p -p -AV 

p -p -p -p -p -p -p -p -p -
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

ILM03.0 

nnnn12 



U.S. EPA - CLP 

\, .. 1b Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units {ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 c 

Aluminum -78.1 B -72.4 B -75.7 B 
Antimony= -- - -- - -- - -

3.4 u 3.4 u 3.4 u - - - -
Arsenic 2.8 u 2.8 u 2.8 u - - - - -
Barium 0.4 B 0.5 B 0.5 B - - - -
Beryllium 0.1 u 0.4 B 0.4 B - - - -
Boron 15.0 B 12.1 B 9.6 u 9.6 u 
Cadmi~ -- - -- - - -

0.2 u 0.2 u 0.2 u - - - -
Calcium 33.1 B 48.2 B 63.8 B 
Chromium -- - -- - -- - -

1.9 B 1.8 B 1.8 B - - - - -
Cobalt 0.4 u 0.4 u 0.4 u -- - - - -1pper __ -0.7 B -0.9 B 0.4 u -- - -- - - -
ron 33.0 B 46.7 B 37.0 B --- -- - -- - -- - -

Lead 1.3 u -1.4 B 1.3 u - -- - - -
Magnesium -9.0 B 6.3 B 25.7 B -- - - -- - -
Manganese 0.3 B 0.6 B 0.4 B 

O.O!L_ - 0.01 
-Mercury_ u O.O:J. u u 0.0:1 u 

Nickel 0.4 u 0.4 u 0.4 B - - - -Potassium 36.3 B 53.3 B 49.1 B -- - -- - -- - -Selenium 2.6 u 2.6 u 2.6 u - - - - -Silver 0.7 u 0.7 u 0.7 u -- - - - -
Sodium -4.7 B 9.8 B 3.6 u 
Thallium -- - - - -2.6 u 2.6 u 3.9 B - - - - -Uranium 64.0 u 64.0 u 64.0 u 
vanadium -- - -- - -- - -0.5 u 0.5 u 0.5 u - - - - -Zinc 0.4 u 0.4 u 0.4 u - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

.,, FORM III - IN 

SDG No.: 384:.R 

I 
Prepa-
ration 
Blank c M 

--14.220 B p -- -
3.400 u p 

-
2.800 u p 

-
0.370 B p -0.060 u p 

-
9.600 u p 

-
0.200 u p -126.550 B p -- -
1. 450 B p 

-
0.400 u p -0.400 u p -61.700 B p -- --2.180 B p -- -84.320 B p -- -
0.230 B p -0.040 u AV -0.450 B p -24.000 u p -- -2.600 u p -0.700 u p --8.170 B p -- -3.140 B p -64.000 u p -- -0.500 u p -0.530 B p -

- --
- --
- --
- --
- --
- --
- --
- --

ILM03.0 

,.., ,., r. '"' (~ 
( ~ I ' ; : ! ' . ~ I 



U.S. EPA - CLP 

\.,,,.,D Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

?reparation Blank Matrix (soil/water) : 

Contrac~: 

SAS No.: 

~reparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analy~e (ug/L) c 1 c 2 c 3 

Aluminum 
Antimony= 

- - -
- - -

Arsenic - - - -
Barium - - -
Beryllium - - -
Boron 9.6 u 
Cadmi~ - - -

- - -
Calcium 
Chromium - - -

- - - -
Cobal~ 

c;;?per= 
- - -
- - -

on - - -Lead - - -
Magnesium - - -Manganese - -Mercury_ 0.0:1 u O.O.:f B -
Nickel - - -Potassium - - -Selenium - - - -Silver -- - - -Sodium 
Thallii:irrl - - -

- - - -Uranium 
vanadium - - -

- - - -Zinc - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No.: 384lR 

I 

I 
I 

Prepa-
ration 

c Blank c IV; 

--NR - - -
NR - - -
NR - - -
NR - - -NR - - -p - - -
NR - - -
NR - - -NR - - -
NR - - -NR - - -NR - - -NR - - -NR - - -NR - - -AV - - -NR - - -
NR - - -
NR - - -NR - - -
NR - - -
NR - - -NR - - -NR - - -
NR - - -

- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --

ILM03.0 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO . 

. ,:<"' 
Lab Name: PARAGON ANALYTICS ______ ____ Contract: ______ ____ IN HOUSES 

Lab Code: NA Case No.: 
Matrix: WATER---=-----
% Solids~or Sample: 0.0 

SAS No.: SDG No.: 384lR 
Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control i 

Limit Spiked Sample Sample Spike 
Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q !V; 

- -
Aluminum 75-125 3425.1500 1595.9200 2000.00 91.5 p 

Antimony_ - - - -- - -- -- - -
75-125 502.3200 7.1300 B 500.00 99.0 p 

- - - -- - -
Arsenic 75-125 1959.5600 2.8000 u 2000.00 98.0 p 

- - - - --- -- - -
Barium 75-125 1847.1200 6.3500 B 2000.00 92.0 p 

Beryllium - - - --- -- - -
75-125 48.7700 0.0600 u 50.00 97.5 p 

- - - -- - -
Boron 75-125 1016.9400 67.8300 B 1000.00 94.9 p 

Cadmium- - - - --- -- - -
75-125 44.0400 0.2000 u 50.00 88.1 p 

Calcium- - - - -- - -NR 
Chromium 

- - -
75-125 184.5300 5.2500 B 200.00 89.6 p 

Cobalt - - - -- -
75-125 479.0200 0.4000 u 500.00 95.8 p 

-- - - - -- -
Coooer 75-125 263.6800 15.7100 B 250.00 99.2 p 

~~ -- - - - -- -
Iron 75-125 1805.7500 921.2200 1000.00 88.5 p 

~'ad 
- - - - -- -- - -

75-125 441.4000 6.5000 u 500.00 88.3 p 

~gnesium - - - -- - -
- - NR -

jManganese 75-125 478.1300 19.7600 500.00 91.7 p 
- - - - -- -

!Mercury_ 75-125 1.0900 0.0810 B 1. 00 100.9 A - - - - -
Nickel 75-125 490.8900 7.8500 B 500.00 96.6 p 

Potassium - - - -- - NR - - -

v 

Selenium 75-125 2063.9100 39.2800 2000.00 101.2 p 
- - - - - -- - -

Silver 75-125 42.5700 0.7000 u 50.00 85.1 p -- - - - -- -
Sodium N R 

1 Thalliurn 75-125 2025.1200 - - -5.6400 B 2000.00 101.0 p 

!Uranium-
- - - - -75-125 11248.5800 435.4000 10000.00 108.1 p 

Vanadium_ - -- - - - -- - - -
75-125 461.8200 3.4500 B 500.00 91.7 p - - - -- -

Zinc 75-125 472.1500 12.6900 B 500.00 91.9 p - - - -- -
I - - - -
I - - - -

- - - -
- - - -

I - - - -
- - - -
- - - -

Comments: 

FORM V (Part 1) - IN ILM03.0 



U.S. EPA - CLP 

6 
DUPLICATES 

,,,,,d.b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

EPA SAMPLE NO. 

IN HOUSED 

SDG No.: 3841R 

~atrix (soil/water) : WATER Level (low/med) : LOW 

% Solids for Sample: 0.0 %Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -
Aluminum 1595.9200 1615.3200 1.2 p 

Antimony=: 
- - -- - - -7.1300 B 4.8400 B 38.3 p - - - -

Arsenic 2.8000 u 2.8000 u p - - -
Barium 6.3500 B 5.9400 B 6.7 p -- - - -Beryllium u 0.0600 0.0600 u p - -
Boron 67.8300 B 70.6200 B 4.0 p 
Cadmi~ u -- - - -0.2000 0.2000 u p - - -
Calcium 1917.0300 B 1893.9800 B 1.2 p 
Chromium -- - - -5.2500 B 5.0600 B 3.7 p - -- - - -
Cobalt 0.4000 u 0.4000 u p -- - -Copper __ 15.7100 B 16.2500 B 3.4 p -- - - -Iron 921.2200 922.2200 0.1 p - - -- - - -Lead 6.5000 u 6.5000 u p - -Magnesium 924.2100 B 908.2900 B 1.7 p -- - - -Manganese 15.0 19.7600 19.5900 0.9 p -- - - - -- - - -Mercury_ 0.0810 B 0.0730 B 10.4 AV - - -Nickel 7.8500 B 7.5900 B 3.4 p -- - - -Potassium 3970.7100 B 3933.6900 B 0.9 p -- - - -Selenium 39.2800 38.8100 1.2 p - - - -- - - -Silver 0.7000 u 0.7000 u p 
Sodium-- 25000.0 76511.9000 76736.6500 - -0.3 p 
Thallium - - -- - -- - -- - - -5.6400 B 3.3500 B 50.9 p - - - - -Uranium 200.0 435.4000 456.8400 4.8 p 
vanadium -- - - - -- - - -3.4500 B 3.1800 B 8.1 p - -- - - -Zinc 12.6900 B 13.5000 B 6.2 p -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN ILM03.0 



TOTAL CYANIDE 
Method 9010 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 3841R 
Client Project No: 
Lab Workorder Number: 9710227 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0486 9710227-1 

ND = Not Detected 

Total Cyanide 
Cone (mg/L) 

ND 
ND 

Date Collected: 1 0/20/97 
Date Analyzed: I 0/29/97 
Sample Matrix: Water 

Detection 
Limit ( mg/L) 

0.01 
0.01 

nonr.n6 

A 



Total CN in Water Calculations and Quality Control Results 

O.te analyzed: October 29, 1997 
Tome analyzed: 8:~:00 

1111:1 Alii 
(u9fl) 1578nm) 

0 0.000 
20 0.041 
40 0.078 
100 0.180 
200 0.353 
300 0.519 
400 0.182 

sample lnlp 
10: alio Cml) 1101 tmll 

ICV 
ICB 
t.1 Ellank 50 50 
LCS-1 50 50 
OC Low 50 50 
OC High 50 50 
9710143-1 50 50 
9710143-1 MS 50 50 
9710143-1 MSO 50 50 
9710206-1 50 50 
9710227-1 50 50 
CCV 50 50 
CCB 50 50 
9710229·1 50 so 
9710229-1 Cup 50 50 
9710229-1 MS 50 50 
9710236-1 5 50 
9710236-2 50 so 
9710236-2 5 50 
CCV 50 50 
CCB 50 so 

calC 
aoln cone 

(U9/L) 

~.3 

111.8 
41.6 
101.6 
203.4 
301.0 
396.9 

aloq tor 
eo1ore1ev 

tml) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

RagntaaJOn Output 
Constant 
Sid Err ot Y Eat 
RSQuared 
No. ot ObservabOns 
Oegraea ot Freedom 

X Coefficient(a) 
Sid Err ot Coet. 

calC 

Ails aolncanc 
(578nm) (ug/Ll 

0.193 109.2 
0.001 ·3.7 
0.006 ..0.11 
0.5119 342.2 
0.185 104.5 
0.581 337.5 
0.006 ..0.11 
0.1114 103.9 
0.199 112.8 
0.005 ·1.3 
0.007 .0.2 
0.179 101.0 
0.001 -3.7 
0.003 ·2.5 
0.007 ..0.2 
0.190 107.5 
0.005 ·1.3 
0.007 .0.2 
0.005 ·1.3 
0.179 101.0 
0.002 ·3.1 

588.2489 
4.7172 

sam Pte 
cane 
mg/L 

..0.00 
0.342 
0.105 
0.34 

..0.001 
0.104 
0.11 
.0.00 
··0.00 
0.101 
..0.004 
..0.003 
..0.000 

0.1 
.0.01 
..0.00 
..0.01 
0.10 
..0.00 

Total CN in Water Quality Control Results 
Date analyzed: October 29, 1997 

BLANK SUMMARY 

blank accept 
CN cane lirnrt 

10 (mg/L) I mall) 
I 
jM Blank .0.001 < 0.01 

LCSSUMMARY 

true 
CNconc I recovery 

CNcane tounc:l recovery accept 
10 CmQIL) CmQIL) % limit 

LCS-1 0.300 0.342 l 114 85-115% 

MATRIX SPIKE SUMMARY 

a !like lp!ked 

I 
added sample umpte I recowry CNcanc CN cone CNcone recovery accept RPO 

10 lm;/Ll !moll. I Crng/L) % lirnrt % 

9710143-1 MS 0.100 ,.0.001 0.104 105 I 83-126% I 9710143-1 MSO 0.100 .0.001 0.113 114 63-126% 8 
9710229-1 MS 0.100 ..0.003 0.107 110 63-126% 

NO • Not Oetec:IIICI 

DISnLLAnON CHECK SUMMARY 

true CN cone recovery 
CN cane founCI recovery accept 

10 Cmatll tmgJL) % lirnrt 

OCLow 0.100 0.105 105 110-110% 
OC HiQh 0.300 0.337 112 90-110% 

~.2893 

3.0159 
0.9997 

7 
5 

Rep L.imrt 
m9fl 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.1 

0.01 
0.1 

0.01 
0.01 

RPO 
accept 

limrt 

0.30% 

ICVICCV 
I"IICOIIerf 

% 

109 

101 

101 

nnnnns 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LA BORA TORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 3841R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3841 R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

LANL ER SMO C~NTACT:~tene yaldez Mf H8p5 5056659968 

SrgnatureL..:---J.._UJ \U\..L ~·.e>.J {__~ 

ANALYSIS ANALYTE(S) - SAMPLE CONT SAMPLE DATE 
ORDER CODE ID ID MATRIX SAMPLED 

TCN 

METIAL 

METIAL 

+ 8 

+ u 

04LA-97-0486 12 

04LA-97-0486 14 

04LA-97-0486 14 

w 
w 
w 

10/20/97 

10/20/97 ) 0 ~ 
10/20/97 ) 

COMMENTS 

Final Page of REQUEST NUMBER 3841 R Page 1 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/ATI 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA - 1049 , AP; 

ANALYSIS ANALYTE(S) 
ORDER CODE 

TCN 04LA-97-0486 

METIAL + B 04LA-97-0486 

METIAL + u 04LA-97 -0486 

CONT 
ID 

12 

14 

14 

w 
w 
w 

REQUEST NUMBER: 3841 R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3841R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE COMMENTS 
SAMPLED 

(".:,:.~~, 

10/20/97 ·~ 

0~ 10/20/97 

10/20/97 

Final Page of REQUEST NUMBER 3841 R Page 1 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

.D Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

:nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R ( 1) M 

-
Aluminum 25250.0 25690.32 101.7 50500.0 48909.45 96.9 49'669.49 98.4 p 

Antimony- - - - - -
250.0 250.63 100.3 500.0 481.12 96.2 475.32 95.1 p 

--- - --- -- - - - -
Arsenic 250.0 243.80 97.5 500.0 472.46 94.5 464.68 92.9 p 

- --- - - -- -- - - - -
Barium 250.0 237.49 95.0 500.0 458.34 91.7 473.70 94.7 p 

Beryllium -- - - -- - - - - -
250.0 250.72 100.3 500.0 474.84 95.0 471.27 94.3 p 

-2500.0 2609.13 -- - - - - -
Boron 104.4 5000.0 5125.71 102.5 5202.03 104.0 p 

Cadmi~ 
- - - - - -

250.0 242.34 96.9 500.0 457.99 91.6 465.64 93.1 p 
-- - - -- - - 47529.46 

- -
Calcium 25250.0 25088.41 99.4 50500.0 48137.39 95.3 94.1 p 

Chromium 
- - - - - -

250.0 245.95 98.4 500.0 469.05 93.8 471.57 94.3 p 
- -- - - -- - - - - -

C.obalt 250.0 249.86 99.9 500.0 461.78 92.4 465.27 93.1 p 
-- -- - - -- - - - - -

,pper __ 250.0 246.45 98.6 500.0 477.09 95.4 478.51 95.7 p 
-- l0392.06 

- -- 20026.80 
- - - -

ron 10250.0 101.4 20500.0 97.7 19695.78 96.1 p 
- - - - -

Lead 250.0 242.10 96.8 500.0 456.42 91.3 470.96 94.2 p 
-- - - -- - - - - -

Magnesium 25250.0 25646.90 101.6 50500.0 48544.55 96.1 48683.60 96.4 p 
- - - - -

Manganese 250.0 240.59 96.2 500.0 455.62 91.1 454.56 90.9 p 
-- - - -- -- - - - -

Mercury_ 2.5 2.46 98.4 2.0 2.00 100.0 2.00 100.0 AV ---- - --- --
Nickel 250.0 246.32 98.5 500.0 466.01 93.2 453.26 90.7 p 

--- - -- -- - - - -
Potassium 10000.0 10047.97 100.5 20000.0 19415.72 97.1 19276.98 96.4 p 

- - - - -
Selenium 250.0 241.85 96.7 500.0 463.96 92.8 457.93 91.6 p 

- -- -- - -- -- - - - -
Silver 250.0 238.59 95.4 500.0 462.17 92.4 460.74 92.1 p 
Sodium-- -- - - -- - - - - -

10250.0 10326.62 100.7 20500.0 20252.48 S8.8 20131.02 98.2 p 
Thallium 

- - - - -250.0 251.27 100.5 500.0 495.32 99.1 481.49 96.3 p 
- -- - -- - - -- - -

Uranium 5000.0 5290.10 105.8 10000.0 10315.38 103.2 10105.82 101.1 p 

Vanadium -- - - -
250.0 248.95 99.6 500.0 472.28 S4. 5 472.14 94.4 p 

- -- - - --- - - - - -
Zinc 250.0 248.81 99.5 500.0 456.69 Sl.3 462.08 92.4 p -- -- - -- - - - - -

-
-
-
-
-
-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II {PART 1) - IN ILM03.0 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

""'~o Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

nitial Calibration Source: PLASMACHEM 

~ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic --
Barium 
Beryllium 
Boron 
Cadmi~ 
Calcium 
Chromium -
Gs)bal t --

I 

I~ _pper __ 
1 

ron ! 
Lead 
Magnesium 
I<3.nganese 
tli'2rcury_ 
Nickel 
?otassium 
Selenium -Silver --Sodium 
Thallium -Uranium 
Vanadium -Zinc 

Initial 
True 

I 

I 

Calibration Continuing Calibration 
Found %R(1) True Found %R(1) Found 

. 

5000.0 5191.06 103.8 5225.49 - - -

2.0 1. 89 94.5 2.09 -- - --

%R(1) M 

-NR 
NR 
NR 
NR 
NR 

104.5 p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

104.5 AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

!"" 

\., ... .,.D Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

nitial Calibration Source: PLASMACHEM 

..... ontinuing Calibration Source: PLASMACHEM 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R ( 1) True Found %R(1} Found %R (l) M 

-
Aluminum NR 
Antimony_ NR 
Arsenic NR -Barium NR 
Beryllium NR 
Boron NR 
Cadmi~ NR -
Calcium NR -
Chromium NR 
Cobalt - NR 

~per= NR 
on NR ---Lead NR 

Magnesium NR 
Manganese NR 
Mercu::::-y_ 2.0 2.02 101.0 AV --Nickel NR --Potassium NR 
Selenium NR -Silver NR --Sodium NR 
Thallium NR -Uranium NR 
Vanadium NR -Zinc NR 

-

-
-
-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM03.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

,,,r:O Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

A CRDL Standard Source: PLASMACHEM 

-~p CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 

A..nalyte 

jA.luminum 
ZUltimony=:: 

·!Arsenic_ 
Barium 

True 

3eryllium -----
3oron 

)cadmium_ 
:alcium 
;JJromi urr._ 
~~Jalt ______ _ 
~opper __ 
Iron 

!
Lead __ _ 

Magnesium 
-'!anganese 
-'lercury 

\Nickel -
1 "Jotassium 

3elenium 

0.2 

-----

I 
Silver__=: 
Sodium ----
rhallioo 

.Jranium
\vanadium_ 
~inc ---

Initial Final 
Found %R True Found %R Found %R 

400.0 311.75 77.9 277.52 69.4 - -- - --- -
120.0 118.58 98.8 113.30 94.4 - -- - -- -20.0 18.66 93.3 20.30 101.5 -- --- - --369.25 -
400.0 385.01 96.3 92.3 - -- - --- -
10.0 10.20 102.0 9.98 99.8 --- -- -
10.0 9.53 95.3 8.90 89.0 -- - -

10000.0 9538.42 95.4 8979.11 89.81 - - - -
20.0 20.62 103.1 19.23 96.2 -- -- -- -100.0 98.68 98.7 92.28 92.3 -- --- - -- -
50.0 47.65 95.3 44.14 88.3 -- --193.65 - --- -200.0 96.8 184.83 92.4 - -- - --- -

6.0 4.21 70.2 4.61 76.8 -- - -
10000.0 9859.70 98.6 9178.93 91.8 - - - -

30.0 28.42 94.7 26.67 88.9 -- -- - --- -____ 0.25 125.0 
80.0 77.68 97.1 74.00 92.5 -- -- - -- -

10000.0 9780.81 97.8 9402.09 94.0 - - -- -10.0 11.27 112.7 10.76 107.6 --- -- --- -
20.0 20.10 100.5 19.18 95.9 -- --gG70.97 -- -10000.0 96.7 9334.49 93.3 - - - -20.C 22.14 110.7 21.62 108.1 -- -- --- -400.0 391.17 97.8 347.13 86.8 - -- - -- -100.0 96.12 96.1 90.06 90.1 - -- - --- -40.0 37.94 94.8 34.73 86.8 --- -- - -- -

FORM II (PART 2) - IN ILM03.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

F' 
\,, .• .0 Name: PARAGON ANALYTICS ----- Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

~ CRDL Standard Source: 

TCP CRDL Standard Source: PLASMACHEM 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R . 
Aluminum 
Antimony= 
Arsenic -Barium 
Beryllium 
Boron 200.0 213.16 106.6 207.32 103.7 
Cadmi~ 

- -- -- -
-Calcium 

Chromium -
balt --opper __ 

Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -
Silver --Sodium 
Thallium -
Uranium 
vanadium -Zinc 

FORM II (PART 2) - IN ILM03.0 



U.S. EPA - CLP 

.. b Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

·reparation Blank Matrix (soil/water) : WATER 

nreparation Blank Concentration Units (ug/L or mg/kg) : UG/L 

I Initial 
Calib. 
Blank 

Continuing Calibration 
Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

Aluminum -78.1 B -72.4 B -75.7 - -- - B 
Antimony_ 3 .4_ U ___ 3 .4_ U 3 .4_ u ____ _ 
Arsenic 2.8 U 2.8 U 2.8 -- -- - ---- - u 

B -----
B 

Bari~m 0.4 B 0.5 B 0.5 
Beryllium ___ o .1:::::::: U o. 4:::: B 0. 4:::: 

c 

u ___ 9.6_ u Boron 15.0 B 12.1 B 9.6 - -
u -----
B 
B 

Cadmium 0.2 U 0.2 U 0.2 
Calcium- 33.1-- B ---48.2- B 63.8-
Chromium_ ====-1. 9:::::::: B ---- l. 8= B -- 1. 8:::: 
Cobalt 0.4 U 0.4 U 0.4 U 

,.. lpper:::::::::::: -0.7-- B -0.9- B ---0.4- U -----
f"!ron___ _-_-_-_-3 3 . o:::::::: B ::::::::::::::::4 6 . 7:::: B __ 3 7 . o:::: B 
Lead I 1.3 U -1.4 B 1.3 U 
Magnesiur:J -9.0-- B --- 6.3- B 25.7- B -----
Manganeser-- 0.3:::::::: B ---0.6:::: B -- 0.4:::: B 
Mercury_ 0.0~ U 0.01 U 0.01 U ___ O.Oj U 
Nickel__ 0.4_ U 0.4_ U 0.4_ B 
Potassium, 36.3 B 53.3 B 49.1 B 
Selenium_~-- 2.6:::::::: U ====-2.6:::: U -- 2.6:::: U -----
Silver o. 7 U ___ 0. 7_ U 0. 7_ U _____ _ 
Sodium-- -4.7- B ___ 9.8_ B 3.6 U 
Thallium_-- 2.6:::::::: U ---~2.6_ U 3.9:::: B 
Uranium 64.0_ U __ 64.0_ U __ 64.0_ U 
V~nadium_j---0.5_ U ___ 0.5_ U 0.5_ U -----
Zlnc 0.4 U 0.4 U 0.4 U ---- -

------ ------
------- ------- ------

------
------

------ ------
------ ------ ------
------ ------ ------
------ ------ ------

FORM III - IN 

SDG No.: 3841R 

Prepa
ration 
Blank C 

14.220 B -- 3.400 u ---2.800 u ---0.370 B ---0.060 u ---___ 9.600 u 
0.200 u ---126.550 B ---___ 1.450 B 

___ 0.400 u 
0.400 u ---61.700 B ---2.180 B --84.320 B -- 0.230 B ---0.040 u ---___ 0.450 B 

24.000 u -- 2.600 u ---_ __ 0.700 u 
-8.170 B -- 3.140 B ---64.000 u -- 0.500 u ---0.530 B ---

M 

p -p -p -p -p 
p 
p -p -p 
p 
p 
p 
p 
p 

-

-p -AV 
p 
p 
p 
p 
p 
p -p 
p 
p 

ILM03.0 



U.S. EPA - CLP 

z,_,,.b Name: PARAGON ANALYTICS ___ _ 

Lab Code: NA Case No.: 

3 
BLANKS 

>reparation Blank Matrix (soil/water) 

Contract: 

SAS No.: 

Preparat~on Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

. .;1 uminurr: - - -
:.ntimony_ - - -Arsenic - - - -Barium - - -Beryl.lit.::n - - -
Boron 9.6 u 
Cadmi~ 

- - -
- - - -Calcium 

Chromiurr:- - - -
- - - -Cobalt -- - - -)pper __ 

- - -.J..ron --- - - -
Lead - - -Magnesium - - -Manganese - - -Yiercury_ 0.0_:1 

=I 
0.0:3. u B 

Nickel 
Potassit.::n - -

- - -Seleniurr. - - - -Silver 
S-:>dium-- - - -
Thalliw - - -

- - - -uranium 
Vanadiurr:- - - -

- - - -Zinc - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

FORM III - IN 

SDG No . : 3 8 41 R 

Prepa-
ration 

c Blank c M 

--. NR - - -
NR - - -
NR - - -
NR - - -
NR - - -p - - -NR - - -
NR - - -NR - - -NR - - -NR - - -
NR - - -

I= 
NR - -NR - -NR - ·- -AV - - -NR - - -NR - - -
NR - - -NR - - -NR - - -
NR - - -
NR 

1- - -
I NR 
1- - -
I_ NR - -
- - --
- - --
- - --
- - --
- - --
- - --
- - --
- - --

ILM03.0 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No: SDG No.: 3841R 

ICP ID Number: TJA 61E 4 ICS Source: HIGH PURITY 

Concentration Units: ug/L 

- I 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R . 
Aluminum 500000 500000 501464 497824.0 99.6 498749 491284.2 98.3 

- - - - - - -
Antimony_ 
Arser.ic -Barit:7Tl 500 467.1 93.4 447.2 89.4 --- --- - --- -
Beryllium 500 475.1 95.0 458.3 91.7 ---- --- - -- -
Boron 
Cadmi~ 1000 889.0 88.9 835.4 83.5 - --- -- - -
Calcium 500000 500000 497432 490537.6 98.1 480497 4692'=6.4 93.9 
Chromium 

- - - - - - -
500 469.1 93.8 456.9 91.4 

- -- -- - -- -
Cobalt 500 455.9 91.2 441.8 88.4 -- -- --- - -- -
Copper __ 500 506.3 101.3 494.7 98.9 -- -- -
Iron 200000 200000 199049 196699.3 98.3 190780 187399.6 93.7 

- - - - - - -
Lead 1000 910.7 91.1 869.0 86.9 -- -- - -- -
Magnesium 500000 500000 503084 498113.5 99.6 491529 482762.2 96.6 - - - - - - -
Manganese 500 457.9 91.6 442.8 88.6 -- -- - -- -
Mercury_ 
Nickel 1000 901.4 90.1 855.8 85.6 -- --- - -- -
Potassium 
Selenium -Silver 1000 1072.7 107.3 1046.9 104.7 --- -- -- --Sodium 
Thallium -Uranium 

'Vanadium 500 476.1 95.2 461.9 92.4 - -- -- - -- -Zinc 1000 900.4 90.0 868.0 86.8 -- -- - -- -

FORM IV - IN ILM03.0 

()()()022 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

,J..ab Name: PARAGON ANALYTICS ___ _ Contract: 

.:ib Code: NA Case No.: SAS No.: SDG No. : 3841R 

-olid LCS Source: 

Aqueous LCS Source: PLASMACHEM 

Aqueous (ug/L) Solid (mg/kg) 
A.nalyte True Found %-R True Found c Limits %R 

Aluminum 2000.0 1913.90 95.7 1-1 - - - - -
Antimony 500.0 500.59 100.1 
Arsenic - - - -

1: 2000.0 1978.34 98.9 
Barium - - - - -

2000.0 1854.61 92.7 . 
- - - -

Beryllium 50.0 49.37 98.7 -- -- - - -
Boron 1000.0 930.36 93.0 
:::admi~ 

- - - - -
50.0 45.37 90.7 - -- -- - - -

Calcium 40000.0 39596.84 99.0 
::hromium 

- - -
200.0 185.08 92.5 - - - - - -

Cobalt 500.0 487.41 97.5 -- - - - - -Copper __ 250.0 245.03 98.0 - - - - -
:!:ron 1000.0 951.02 95.1 - - - - -
Gead 500.0 474.17 94.8 --- - - - - -

gnesium 40000.0 39977.82 99.9 - - -
,anganese 500.0 466.54 93.3 - - - - -
~ercury I 
~-Jickel. -, 500.0 491.10 98.2 

-
Potassium 40000.o

1
37739.10 

- - -
- 94.3 -I -Selenium 2000.0 2035.72 101.8 

=I Silver - - -
50.0 42.48 85.0 

Sodium -- -- -- - -
40000.0 40224.29 100.6 I 

Thallium 2000.0 2027.60 - -I 101.4 
Uranium - - - - 1-10000.0 10987.32 109.9 
Vanadium 500.0 - 1-

473.88 94.8 1-Zinc - - - - -
500.0 476.27 95.3 - - - -

1: 
-
-
-
-
-
-

FORM VII - IN 
ILM03.0 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

b Name: PARAGON ANALYTICS Contract: -----
~ab Code: NA Case No.: SAS No.: SDG No.: 3841R 

olid LCS Source: 

Aqueous LCS Source: PLASMAC~EM 

! 

Aqueous (ug/L) Solid (mg/kg) 
Analyt.e True Found %R True Found c Limits %R ' ' 

Aluminum : 
i -

Antimony_ -
Arsenic 
Barium -

I 
- . 

Beryllium 
-
-

Boron 
Cadmi~ -· -

- -Calcium 
Chromium -

- -Cobalt --
I 

-Copper __ -
Iron -
Lead 

gnesium -j I 

-anganese -Mercury_ 1.0 __1. 05)105. o_ 
Nickel -- -

I Potassium I -
I 

Selenium 
I 

-
Silver 

- -
-- -Sodium 

Thallium -
- -Uranium 

Vanadium -
- -Zinc --- - I - I 

-I 
- '. 

-
-
-
-
-

FORM VII - IN 
ILM03.0 



u.s. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTION 

IN HOUSEL 
~,.:tb Name: PARAGON ANALYTICS Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

latrix (soil/water): WATER Level (low/med) : LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result ( s) c ence Q M 

Aluminum 1595.92 1095.40 31.4 E p 

Antimony- 7.13 B 17.00 u 100.0 p 

Arsenic - 2.80 u 14.00 u . p 

Barium 6.35 B 7.15 B 12.6 E p 

Beryllium 0.06 u 0.30 u p 

Boron 67.83 B 48.00 u 100.0 p 

Cadmium- 0.20 u 1. 00 u p 
-Calcium 1917.03 B 1960.05 B 2.2 p 

Chromium -5.25 B 13.10 B 149.5 p 

Cobalt 0.40 u 2.00 u p 

Copper __ 15.71 B 14.15 B 9.9 p -Iron 921.22 958.15 4.0 p 

Lead 1. 30 u 6.50 u p 

Magnesium 924.21 B 821.60 B 11.1 E p 

Manganese 19.76 20.00 B 1.2 p 

Mercury_ NR 
Nickel 7.85 B 6.75 E 14.0 p 

!Potassium 3970.71 B 3891.55 B 2.0 p 

Selenium 39.28 45.70 16.3 p 

Silver 0.70 u 3.50 u p 
Sodium-- 15302.38 15148.00 B 1.0 p 

Thallium 5.64 B 13.00 u 100.0 p -Uranium 435.40 347.05 B 20.3 p 

vanadium 3.45 B 2.50 u 100.0 p 
Zinc 12.69 B 11.80 B 7.0 p 

FORM IX - IN ILM03.0 

f) 0 (l 0 2 7 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

b Name: PARAGON ANALYTICS ______ __ 
~b Code: NA Case No.: 
,CP ID Numbe~ TJA 61E 4 

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3841R 

Flame AA ID Number 
urnace AA ID Number 

Wave-
length Back- CRDL IDL 

Ar..alyte (nm) ground (ug/L) (ug/L) M 

--
Aluminum 308.22 200 6.2 p 

- - -- - --
Antimony_ 206.84 60 3.4 p 

- - - --
Arsenic 189.04 10 2.8 p 

Barium - - - ---- - -
493.42.. 200 0.1 p 

3eryllium - - ---- - -
313.04 5 0.1 p 

- - - -
Boron 100 NR 
Cadmi~ 

--- - -
226.50 5 0.2 p 

2alcium - - - - -
317.93 5000 1.5 p 

Chromium 
- - -- - --

267.72 10 0.3 p 
- - - - -

Cobalt 228.62 50 0.4 p 
--- - - - --

Copper __ 324.75 25 0.4 p 
- - - --

:::ron 271.44 100 7.0 p 
- - --- - --

Lead 220.35 3 1.3 p 
- - - --

Magnesium 279.08 5000 3.7 p 
- - -- - --

Manganese 257.61 15 0.1 p 
- - - --

Mercury_ 0.2 NR -- - -
Nickel 231.60 40 0.4 p 

- - - -
Potassium 766.49 5000 24.0 p 

- - -- - -- -
Selenium 196.03 5 2.6 p 

- - - - -
Silver 328.07 10 0.7 p 

-- - - -
Sodium 588.99 5000 3.6 p 

- - -- - --
Thallium 190.86 10 2.6 p 

- - - - -
Uranium 292.35 200 64.0 p 

vanadium - - -- - --
292.40 50 0.5 p 

- - - -
Zinc 206.20 20 0.4 p 

- - -

---

omments: 

FORM X - IN ILM03.0 

000028 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

.~ab Name: PARAGON ANALYTICS ____________ __ 
~,,D Code: NA Case No. : 
:cP ID Numbe~ TJA61 4 ---------

Contract: 
SAS No.: 
Date: 10/15/97 

SDG No.: 3841R 

Flame AA ID Number 
-,urnace AA. ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

Aluminum 200 NR 
Antimony_ 60 NR -
Arsenic 10 NR 
Barium 200 NR -
Beryllium 5 NR 
Boron 249.70 100 9.6 p 

Cadmi~ 5 NR -Calcium 5000 NR 
Chromium 10 -NR -Cobalt 50 NR 
Copper= 25 NR 
Iron 100 NR 
Lead 3 NR -
Magnesium 5000 NR -
Manganese 15 NR 
Mercury_ 0.2 NR 
Nickel 40 NR 
Potassium 5000 NR 
Selenium 5 NR 
Silver 10 NR --Sodium 5000 NR 
Thallium 10 NR 
Uranium 200 NR 
Vanadium 50 NR 
Zinc 20 NR --·--

omments: 

FORM X - IN ILM03.0 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

~Name: PARAGON_ANALYTICS ______ __ 
'"-,,.) Code: NA Case No. : 

CP ID Numbe~ 
Flame AA ID Number 
-urnace AA ID Number 

Analyte 

Aluminum 
Antimony 
Arsenic --Barium 
Beryllium 
Boron 
Cadmi~ 
Calcium 
Chromium -Cobalt --Copper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallium -Uranium 
vanadium -Zinc 

:)mments: 

LEEMAN 4 

Wave-
length Back-

(nm) ground 

253.70 - -

Contract: 
SAS No.: 
Date: 10/15/97 

CRDL IDL 
(ug/Ll (ug/Ll 

200 -- -60 -10 -
200 -- -5 -100 -- -

5 -5000 -- -10 -50 -
25 -100 -- -3 -5000 -- -15 -

C:,(A -~ 0.2 -- - ~ •. ; .. 1··4 40 -5000 -- -5 -10 -5000 -- -10 -200 --- -50 -20 -

FORM X - IN 

SDG No.: 3841R 

M 

--
NR -
NR -
NR -
NR -
NR -NR -NR -
NR -
NR -
NR -NR -
NR -NR -NR -
NR 
AV 
NR-

-NR -NR -NR -NR -NR -NR -NR -NR -
--
--
--
--
--
--
--

ILM03.0 

:-1 n r) n :1 o 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

};;P''''"• 

""·"·"'b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

CP ID Number: TJA 61E 4 Date: 04/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

2\ntimony_ 206.84 0.0000000 0.0000000 0.0000000 0.0000000 0.0000008 
- - - - - - - -

~rsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

0.0000000 
-

Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -
313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
3oron 
:admi~ 226.50 c.ooooooo 0.0000000 0.0001030 0.0000000 0.0000000 - - - - - - - - -
Calcium 317.93 Q.OOOOOOO 0.0000000 0.0000000 0.0000000 0.0000000 
::hromium 

- - - - - - - -
267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - - -
:obalt 228.62 0.0000000 0.0000000 0.0000000 0.0000000 -0.0003500 -- - - - - - - -
Copper __ 324.75 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Iron 271.44 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 --- - - - - - - - -
~ead 220.35 0.0003970 0.0000000 0.0000630 0.0000000 0.0000000 
,, '"~ - - - - - - - -

gnesium 279.08 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

Janganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
- - - - - - - -

v!ercury_ 
~'Hekel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
3elenium 196.03 0.0000040 0.0000000 -0.0001270 0.0000000 0.0000000 - - - - - - - -
3ilver 328.07 c.ooooooo 0.0000000 0.0000000 0.0000000 0.0000000 -- - - - - - - - -
Sodium 588.99 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Thallium 190.86 G.OOOOOOO 0.0000000 -0.0001380 0.0000000 0.0000000 - - - - - - - -
Jranium 292.35 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
vanadium 

- - - - - - - -
292.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -

Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

I 

,__.:>mments: 

....... FORM XI (Part 1) - IN ILM03.0 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

~,.b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

CP ID Number: TJA 61E 4 Date: 04/15/97 

Analyte 

!Aluminum_ 
'Antimony_ 
Arsenic 

IB . i arlum __ 
!BeryJlium 
Boron 

Wave
length 

(nm) 

308.22 
206.84 
189.04 
493.41 
313.04 

·Cadmi~ 226.50 
\calcium== 317.93 
Chromium 267.72 
Cobalt 228.62 . ---

\Copper ___ 324.75 
Iron 271.44 
Lead___ 220.35 
('~,:3"nesium ~)79. 08_ 
.~nganese. 257.61 
Mercury __ ,- --

1 

Nickel_. __ 1_231. 60 __ 
Potasslum 766.49 
Selenium -196.03-
Silve~ 328.07 

!Sodium==: -588.99 
1 Thallium 190.86 
Uranium 292.35 

I V~nadium_ 292.40 
Zlnc 206.20 

~omments: 

Interelement Correction Factors for 

co 

-0.0058000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

CR 

0.0000000 
0.0010000 

-0.0029800 
0.0000000 
0.0000000 

MN NI 

_o.ooooooo,-o.oo130oo 
0.0000000 0.0000000 - -
0.0000000 0.0000000 
0.0000000 0.0000000 
0.0000000 0.0000000 

o.ooooooo o.ooooooo =o.oooooool=o.ooooooo 
o.ooooooo o.ooooooo _o.ooooooo,_o.ooooooo 
0.0000000 -0.0000000 0.0000000 0.0000000 - -
0.0000000 0.0000000 0.0000000 0.0000000 
0.0000000 0.0000000 0.0000000 0.0000000 
0.0723000 0.0000000 0.0000000 0.0000000 

-0.00:8800 0.0000000 0.0001820 0.0002430 
0.0000000 0.0000000 0.0000000 0.0000000 

__ o_._o_o_o_o_o_o_o ~o_.~o~o~o~o~o~o~o- _o.ooooooo
1

_o.ooooooo 
-0.0013000 0.0000000 0.00000001 0.0000000 
o.ooooooo o.ooooooo :o.ooooooo\:o.ooooooo 
0.0000000 0.0000000 0.0000000 0.0000000 
o.ooooooo o.ooooooo :o.ooooooo\:o.ooooooo 
0.0000000 0.0000000 0.0000000 0.0000000 
0.0010370 0.0000000 ~0.00013401=0.0000000 
0.0000000 0.0000000 _0.00000~01·_0.0000000 

0.0000000 0.0000000 _0.00000~0,_0.0000000 
0.0000000 0.0000000 0.000~000 0.0000000 - -

FORM XI (Part 2) - IN 

: 

v --
0.0270000 
0.0000000 
0.0000000 - 0.0000000 -

-0.0031300 

0.0000000 - 0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 - 0.0150000 -
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 - 0.0000000 - 0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 -

ILM03.0 

(J00032 



U.S. EPA - CLP 

11A 
ICP Interelement Correction Factors (Annually) 

, ... b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. : 3841R 

ECP ID Number: TJA61 4 ____ _ Date: 01/15/97 

Wave- Interelement Correction Factors for : 

length 
Analyte (nm) Al Ca Fe Mg BA -

Aluminum 308.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Antimony= 

- - - - - - - -
217.60 0.0001730 0.0000000 -0.0000700 0.0000000 0.0000000 - - - - - - -

Arsenic 193.70 0.0032220 0.0000000 0.0002370 0.0000000 0.0000000 
- - -- - - - - - O.OObOOOO 

-
Barium 493.40 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 

- - - - - - - -
313.00 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

- - - - - - - -
Boron 249.70 0.0000000 0.0000000 -0.0001050 0.0000000 0.0000000 
Cadm.:..~ 

- -- - - - - -
226.50 0.0000300 0.0000000 0.0002950 0.0000000 0.0000000 

- - - - - - - - -
Calcium 315.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 

- -- - - - - - -
267.70 0.0000000 0.0000000 -0.0000410 0.0000000 0.0000000 - - - - - - - -

Cobalt 228.60 o.oooocoo 0.0000000 0.0000000 0.0000000 0.0001880 -- - -- - - - - - -
Copper ___ 324.80 G.OOOOCOO 0.0000000 -0.0000450 0.0000000 0.0000000 - - - - - - -
Iron 259.90 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Lead 220.40 0.0007590 0.0000000 0.0001130 0.0000000 0.0000000 ,.... . - -- - - - - - -

! .gneslum 383.20 0.0000000 0.0012260 -0.0007120 0.0000000 0.0000000 
rr:-ranga:1ese 

- - - - - - -
257.60 0.0000000 0.0000000 0.0000170 0.0000000 0.0000000 

- - - - - - - -
'Mercury_ 
Nickel 231.60 O.OOOOGOO 0.0000000 0.0000000 0.0000000 0.0000000 
IPotas~ium - - - - - - - -

766.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Seler.lurn 196.00 CJ.OOOOOOO 0.0000000 0.0003760 0.0000000 0.0000000 - - - - - - - - -
Silver 328.10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

!Sodium--
- - - - - - - -

589.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
.Thallium - - - - - - - -

377.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -
Uranium 
JV~nadium_ 292.40 0.0000000 -0.0000300 0.0000500 0.0000000 0.0000000 - -- - - - - -
Zlnc 206.20 CJ.OOOOOOO 0.0000000 0.0000390 0.0000370 0.0000000 - -- - - - - - -

I 
I 

I 

.:omments: 

FORM XI (Part 1) - IN ILM03.0 

OOCJ033 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

f""'"' 

"', .. b Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

CP ID Number: TJA61 4 ___ _ Date: 01/15/97 

Analyte 

Wave
length 

(nm) 

IAl~~inum_ 308.20 
Ant1mony_ 217.60 
Arsenic 193.70 

!
Barium-- 493.40 
Beryllium 313.00 
BoYon 249.70 

!
Cadmium __ =226.50== 
Calcium 315.90 
ChYomium- -267.70--
Cobalt 228.60 

I
CoppeY= 
Iron Lead __ _ 

('" gnesium 
nsranganese 

324.80 
259.90 
220.40 
383.20 
257.60 

Mercury 
Nickel-- 231.60 

!Potassium =766.50== 
Selenium 196.00 
Silver 323.10 

!
Sodium--- 589.60 
Thallium 377.60 
Uranium 

1
vanadium_ 292.40 

!Zinc ____ 206.20 

...:omments: 

Interelement Correction Factors for 

BE CD co CR 

0.0000000 0.0000000 -0.0047560 0.0000000 - - - -
0.0019940 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0006940 0.0009930 - - - - -
0.0000000 0.0000000 0.0000000 0.00'00000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0031110 0.0001900 - - - - -
0.0000000 0.0000000 0.0001370 0.0000000 - - - - -
0.0000000 0.0000000 0.0032140 0.0000000 - - - - -
0.0000000 0.0002200 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0002450 

- - - - -
0.0000000 0.0000000 -0.0003080 0.0000000 - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 

- - - - -

0.0000000 0.0000000 0.0004950 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0009940 0.0000000 

- - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0000000 - - - - -

0.0000000 0.0000000 0.0000000 0.0000000 - - - - -
0.0000000 0.0000000 0.0000000 0.0022430 - - - - -

FORM XI (Part 2) - IN 

MO 

0.0084920 --0.0004360 
0.0008130 - 0.0000000 -
0.0000000 - 0.0005560 - 0.0001390 -
0.0000000 --0.0037690 

-0.0019700 
0.0006200 -
0.0000000 -
0.0000000 -
0.0000000 -

-0.0001510 

-0.0018550 
0.0000000 - 0.0000000 -
0.0000000 -
0.0000000 - 0.0000000 -

-0.0108000 
0.0005240 -

ILM03.0 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly} 

\. .. .) Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No.: 3841R 

CP ID Number: TJA 61E 4 Date: 10/15/97 

Integ. Concentration 
Time {ug/L) 

Analyte (sec.) M 

--
Aluminum 15.00 500000.0 p -
Antimony= 

--15.00 10000.0 ? -- -
Arsenic 15.00 10000.0 p 

- -- -
Barium 15.00 10000.0 p -- -
Beryllium 15.00 10000.0 p -- -
Boron NR 
Cadmi~ 15.00 10000.0 

- p -- -
Calcium 15.00 500000.0 p 

Chromium -- - --
15.00 10000.0 p 

Cobalt--=\===15.00 
- - -

10000.0 ? - --Copper __ , __ 15.00 10000.0 p 
- --

Iron I 15.00 200000.0 p 

Lead 
, __ - --

15.00 10000.0 p 
-- -

Magnesium 15.00 500000.0 p -- -
Manganese 15.00 10000.0 p -- -
Mercury_ NR -
Nickel 15.00 10000.0 p 

-- - --
Potassium 15.00 100000.0 p -- - --
Selenium 15.00 10000.0 p 

- -- -
Silver 15.00 2000.0 p 
Sodium-- -- - --

15.00 100000.0 p 
-- - --

Thallium 15.00 10000.0 p 
- -- - --

Uranium 15.00 250000.0 p 

vanadium 
-- - --15.00 10000.0 p 

- -- - --
Zinc 15.00 10000.0 p -- - --

--
--
--
--
--
--
--

Comments: 

FORM XII - IN ILM03.0 



U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

Lab Name: PARAGON ANALYTICS ______ __ Contract: 

l Lab Code : NA Case No.: SAS No.: SDG No.: 3841R 

ICP ID Number: TJA61 4 --- Date: 10/15/97 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

--
Aluminum 8.00 1000000.0 p -- - - -
An'cimony_ 8.00 10000.0 p --- - - -
Arsenic 8.00 100000.0 p 

- -- - - -
Barium 8.00 50000.0 p -- - - -
Beryllium 8.00 25000.0 p 

-- - - -
Boron 8.00 100000.0 p 
Cadmi~ -- - - -8.00 50000.0 p 

Calcium- -- - - -
8.00 1000000.0 p 

chromium -- - - -
8.00 100000.0 p 

- -- - - -
Cobalt 8.00 100000.0 p -- -- - - -
Copper 8.00 100000.0 p -- -- - - -
Iron 8.00 1000000.0 p -- - - -
Lead 8.00 100000.0 p -- - - -
Magnesium 8.00 1000000.0 p -- - - -
Manganese 8.00 50000.0 p -- - -
Mercury_ NR -
Nickel 8.00 100000.0 p -- - - -
Potassium 8.00 1000000.0 p -- - -

:Selenium 8.00 100000.0 p 
I - -- - -
·silver 8.00 10000.0 p -- -- - -
Sodium 8.00 1000000.0 p 

Thallium -- - -
8.00 100000.0 p - -- - -

Uranium N R 
vanadium 8.00 -100000.0 p 

- -- - -Zinc 8.00 100000.0 p -- - -

Comments: 

FORM XII - IN J LlJI03 . 0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~,ri.J Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: 

nstrument ID Number: TJA 61E 4 Method: P 

SDG No.: 3841R 

qtart Date: 10/27/97 End Date: 10/27/97 

I Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u/v 
I No. L B s A E D A R 0 u E B G N G I E G A L 

- - - - - - - - - - - - - - - - - - - - - - - -lOOPPM u 1. 00 1005 X - -- - - - - - - - - - - - - - - - - - - - - - - -/zzzzzz_ 1. 00 1016 --- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1020 - -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1024 - -- - - - - - - - - - - - - - - - - - - - - X1 X /rev 1. 00 1032 X X X X X X X X X X X X X X X X X X X X -- - -ICB 1. 00 1038 X X X X X X X X X X X X X X X X X X X X X X -- - -:RI 1. 00 1044 X X X X X X X X X X X X X X X X X X X X X X -- -- - -ICSA 1. 00 1053 X X X X X X X X X X X X X X X X X X X X X X 
/ICSAB= 

-- - -
1. 00 1057 X X X X X X X X X X X X X X X X X X X X X X -- - -PBW 1. 00 1102 X X X X X X X X X X X X X X X X X X X X X X -- - -

~CSW 1. 00 1105 X X X X X X X X X X X X X X X X X X X X X X .,.,,,h -- -- - -
I~ HOUSE 1. 00 1110 X X X X X X X X X X X X X X X X X X X X -- - - - -HOUSE 1. 00 1114 X X X X X X X X X X X X X X X X X X X X -- - - - -IN HOUSE 5.00 1118 X X X X X X X X X X X X X X X X X X X X -- - - - -/IN HOUSE 1. 00 1122 X X X X X X X X X X X X X X X X X -- - - - - - - -04LA-97- 5.00 1127 X X X X X X X X X X X X X X X X X X X X X X -- - -:cv 1. 00 1131 X X X X X X X X X X X X X X X X X X X X X X -- - -:cB 1. 00 1134 X X X X X X X X X X X X X X X X X X X X X X -- - -I IN HOUSE 5.00 1143 X X -- - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 5.00 1147 X X -- - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 25.00 1150 X X - - - - - - - - - - - - - - - - - - - - - - -I IN HOUSE 5.00 1154 X -- - - - - - - - - - - - - - - - -CRI 1. 00 1158 X X X X X X X X X X X X X X X X X X X X X X -- - -ICSA 1. 00 1207 X X X X X X X X X X X X X X X X X X X X X X -- -- - -ICSAB 1. 00 1211 X X X X X X X X Y. X X X X X Y. X X X X X Y. X 
jccv_-= -- - -1. 00 1217 X X X X X X X X Y. X X X X X Y. X X X X X X X -- - -:cB 1.00 1221 X X X X X X X X Y. X X X X X X X X X X X X X -- - -

-- - - - - - - - - - - - - - - - - - - - - - - - -I -- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -

I -- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

000039 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: \.."f~.b Name: PARAGON ANALYTICS ----
Lab Code: NA Case No.: SAS No.: SDG No. : 3841R 

:nstrument ID Number: TJA 61E 4 Method: P 

Start Date: 10/27/97 End Date: 10/27/97 

I Analyces 
EPA 

Sample D/F Time %- R z 
I I No. N 

----- -- - - - - - - - - -100PPM u 1. 00 1005 - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1. 00 1016 . 

-- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1020 -- - - - - - - - - - -zzzzzz 1. 00 1024 - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 1032 X 

I ICB 
-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1038 X -- - - - - - - - - - - - - - - - - - - - - - -CRI 1. 00 1044 X -- - - - - - - - - -ICSA 1. 00 1053 X - - - - - - - - - - - - -

jiCSAB_ 
-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1057 X -- - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1l02 X --- -- - - - - - - - - - - - - - - - - - - - - - -LCSW 1. 00 1105 X 

("' -- -- - - - - - - - - - - - - - - - - - - - - - -' HOUSE 1. 00 1110 X t-m -- - - - - - - - - - - - - - - - - - - - - - -HOUSE 1. 00 1114 X -- - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 5.00 1118 X -I--- - - - - - - - - - - - - - - - - - - - -IN HOUSE 1. 00 1122 X 
104LA-97-

-- - - - - - - - - - - - - - - - - - - - -5.00 1127 X =j= -- - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1131 X 
CCB -- - - - - - - - - - - -- - - - - - - - - - -1. 00 1:.34 X -j- I --- -- - - - - - - - - - - - - - - - - - - - -

I IN HOUSE 5.00 1143 -- - - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 5.00 1147 
IN -- - - - - - - - - -HOUSE 25. 00 1150 - - - - - - - - - - - - - -

-- - - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 5.00 1154 
lcRI -- - - - - - - - - - - -

=!= 
- - - - - - - - - -1. 00 1158 X -- - - - - - - - - - - - - - - - - - - - -ICSA 1. 00 1207 X 

ICSA~ -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1211 X 
jccv ·- -- - - - - - - - -I- - - - - - - - - - - - - -1. 00 1217 X -- - - - - - - - - - - - - - - - - - - - - - -CCB 1. 00 1221 X -- - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -
I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -
I -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

~ 

_/ 

=I 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



, .. 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

~~b Name: PARAGON ANALYTICS ______ __ Contract: 

Lab Code: NA Case No.: SAS No.: 

nstrument ID Number: TJA61 4 ____ __ Method: P 

SDG No.: 3841R 

~tart Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
I No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - - -STD-BLAN 1.00 0931 X -- - - - - - - - - - - - - - -. - - - - - - - -IA1 ___ 1. 00 0934 -- - - - - - - - - - - - - - - - - - - - - - - -B1 1.00 0937 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 0940 - -- - - - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz_ 1.00 0943 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 0946 -- - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 0954 X -- - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 0957 X ICRI ___ -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1000 X -- - - - - - - - - - - - - - - - - - - - - - -ICSA 1.00 1003 X -- -- - - - - - - - - - - - - - - - - - - - - - -ICSAB 1. 00 1006 X r,v ·- -- - - - - - - - - - - - - - - - - - - - - - -1.00 1009 X 
~B--- -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1012 X -- -- - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1016 X -- - - - - - - - - - - - - - - - - - - - - - -LCSW 1. 00 1019 X 
jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - -1.00 1022 -- - - - - - - - - - - - - - - - - - - - - - - -04LA-97- 2.00 1032 X ·-- - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 1. 00 1035 X 
I IN -- - - - - - - - - - - - - - - - - - - - - - -HOUSE 1. 00 1038 X 
I -- - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 1. 00 1041 X 
IN -- - - - - - - - - - - - - - - - - - - - - - -HOUSE. 5.00 1044 X 

1

zzzzzz_J====1.oo - - - - - - - - - - - - - - - - - - - - - -1047 - - - - - - - - - - - - - - - - - - - - - - -
I zzzzzz __ 

1 
__ 1. o o 1050 

ccv - - - - - - - - - - - - - - - - - - - - - -1.00 1053 X -- -- - - - - - - - - - - - - - - - - - - - - - -CCE 1. 00 1057 X 
jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - -1.00 1100 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1103 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1106 

lzzzzzz= 
-- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1109 

zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1112 
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1115 

1
zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1118 -- - - - - - - - - - - - - - - - - - - - - - - -

I --- - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

' 

v 

I 

' 

-I 
I 

- I 
i -
I 

-! 

-
-
-
-I _, 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



""'···".::> Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: SDG No. :3841R 

nstrument ID Number: TJA61 4 Method: P ---
~tart Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

Sample D/F Time % R z 
I No. N 

-- - - - - - - - - - - - - - - - - - - - - - - - -STD-BLAN 1.00 0931 -- - - - - - - - - - - - - - - -. - - - - - - - - -
IA1 1. 00 0934 -- - - - - - - - - - - - - - - - - - - - - - - - -B1 1. 00 0937 -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 0940 

1
zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 0943 -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 0946 -- - - - - - - - - - - - - - - - - - - - - - - - -rev 1. 00 0954 -- - - - - - - - - - - - - - - - - - - - - - - - -ICB 1. 00 0957 

\CRI 
-- - - - - - - - - - - - - - - - - - - - - - - -I-1. 00 1000 -- - - - - - - - - - - - - - - - - - - - - - - - -ICSA 1. 00 1003 -- -- - - - - - - - - - - - - - - - - - - - - - - - -).CSAB_ 1.00 1006 -- - - - - - - - - - - - - - - - - - - - - - - - -

~~~ 
1. 00 1009 -- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1012 -- - - - - - - - - - -PBW 1. 00 1016 - - - - - - - - - - - - - -

-- -- - - - - - - - - - - - - - - - - - - - - - - - -LCSW 1. 00 1019 
jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1022 -- - - - - - - - - - - - - - - - - - - - - - - - -04LA-97- 2 .00 1032 -- - - - - - - - - - -IN HOUSE 1. 00 1035 - - - - - - - - - - - - - -

I 
-- - - - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 1. 00 1038 -- - - - - - - - - - - - - - - - - - - - - - - - -IN HOUSE 1. 00 1041 I 

IN -- - - - - - - - - - -HOUSE 5.00 1044 - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - -

1

zzzzzz 1. 00 1047 - - - - - - - - - --- - - - - - - - - - - - - -zzzzzz 1. 00 1050 - - - - - - - - - - --- - - - - - - - - - -CCV 1. 00 1053 - - - - - - - - - - - - - --- -- - - - - - - - - - - -:::::cB 1. 00 1057 - - - - - - - - - - - - -
Jzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - - - -1.00 1100 -- - - - - - - - - - - -zzzzzz 1. 00 1103 - - - - - - - - - - - - -

-- - - -zzzzzz 1. 00 1106 - - - - - - - - - - - - - - - - - - - - -
1zzzzzz= -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1109 --- - - - - - -zzzzzz 1. 00 1112 - - - - - - - - - - - - - - - - - -

- -- - - - - - - -zzzzzz 1. 00 1115 - - - - - - - - - - - - - - - - -

1
zzzzzz= -- - - - - - - - -1. 00 1118 - - - - - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - - - - - - - -: -- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 

nnnn42 



.r 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ""-··4b Name: PARAGON ANALYTICS ----
Lab Code: NA Case No.: 

nstrument ID Number: TJA61 4 

Start Date: 10/28/97 

I 
EPA 

Sample 
No. 

zzzzzz 

'

zzzzzz 
zzzzzz_ 
CCV CCB __ _ 

izzzzzz_ 
zzzzzz 
zzzzzz 

1zzzzzz= 
zzzzzz 
CRI 

f"""''·:sA-=---

M'tsAB __ 
CCV __ _ 
CCB 

D/F 

1.00 
1. 00 
1. 00 
1.00 
1.00 
1. 00 
5.00 
1.00 
1. 00 
1.00 
1. 00 
1.00 
1. 00 
1. 00 
1. 00 I -- __ _ 

Time 

1121 
1124 
1127 
1130 
1133 
1136 
1139 
1143 
11461 
1149 
1152 
1155 
1158 
1201 
1204 

% R 

SAS No.: SDG No. :3841R 

Method: P ---
End Date: 10/28/97 

A::alytes 

A s A B B B c c c c I c F p M M H N K s A K ~ -- \" 

L B S A E D A R 0 U E B G N G I E G A ~:~~-

-r-

X 
X 

X 
X 
X 
X 
X 

FORM XIV - IN 

I -,-
1 

=,!= 
--

I _, _ 
_ I_ 

-I-
= I= 

-, 
' _I_ 

-~---

ILMO~.O 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

.J Name: PARAGON ANALYTICS ___ _ Contract: 

Lab Code: NA Case No.: SAS No.: SDG No. :3841R 

nstrument ID Number: TJA61 4 Method: P ---
Start Date: 10/28/97 End Date: 10/28/97 

! A...'1alyt.es 
EPA 

Sample D/F Time g.. R z 0 

No. N 

zzzzzz 1. 00 1121 

I 
-I-

lzzzzzz_ 1. 00 l124 
zzzzzz 1. 00 1127 

-.-
CCV 1. 00 1130 
CCB 1. 00 l133 

lzzzzzz_ 1. 00 1136 
zzzzzz 5.00 1139 
zzzzzz 1. 00 l143 

1zzzzzz 1. 00 :..146 
zzzzzz 1.00 ll49 
~I __ 1.00 1152 

I ~~A 1. 00 1155 
I SAB ___ !===:l.OO l158 
CCV 1. 00 :201 --
~'""CB 

1- 1. 00 1204 

I 

::::1:::: ::::1::::1:::: 
-----
-----

FORM XIV - IN ILM03.0 



\..,.-b Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

.nstrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :3841R 

~tart Date: 10/28/97 End Date: 10/28/97 

I I Analytes 
EPA 

Sample D/F Time % R A s A B B B c c c c c F p M M H N K s A N T u 
I 

No. L B s A E D A R 0 u E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1. 00 1133 X -- - - - - - - - - - - - - - - - - - - - - - -
IS0.2_ 1. 00 1135 X -- - - - - - - - - - - - - - - - - - - - - - -Sl 1. 00 1138 X ---

==1.00,1140 
- - - - - - - - - - - - - - - - - - - - - -S2 X --- - - - - - - - - - - - - - - - - - - - - - -S5 __ 1. 0011142 X 

ls1o 
- - - - - - - - - - - - - - - - - - - - - -1.00 1145 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1149 - -- - - - - - - - - - - - - - - - - - - - - - - -ICV 1.00 1151 X 

JICB-- -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1153 X -- - - - - - - - - - - - - - - - - - - - - - -PBW 1. QQ I 1153 X -- - - - - - - - - - - - - - - - - - - - - - -
,~RA 1.00 1155 X 

f' :sw -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1158 X 
~zzzzz-- -- - - - - - - - - - - - - - - - - - - - - - -1. 00 1200 - -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1202 - -- - - - - - - - - - - - - - - - - - - - - - - -

1
zzzzzz_ 1.00 1204 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1206 -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1209 - -- - - - - - - - - -zzzzzz 1. 00 1211 - - - - - - - - - - - - - -

1zzzzzz= -- - - - - - - - - - - - - - - - - -1.00 1213 - - - - - -
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - -1. 00 1215 - -- - - - - - - - - - - - - - - - - - - - - - - -CCV 1. 00 1218 X 

ICCB 
-- - - - - - - - - - - - - - - - - - - - - - -1. 00 1220 X -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1222 - -- - - - - - - - - -zzzzzz 1. 00 1224 - - - - - - - - - - - - - -

- -- - - - - - - - - - - - - -zzzzzz 1. 00 1226 - - - - - - - - - -

izzzzzz= -- - - - - - - - - - - -1. 00 1229 - - - - - - - - - - - -
-- - - - - - - - - - -zzzzzz 1. 00 1231 - - - - - - - - - - - - -

- -- - - - - - - - -zzzzzz 1. 00 1233 - - - - - - - - - - - - - - -
- -- - - - - - - - - - -1zzzzzz_ 1. 00 1235 - - - - - - - - - - - - --- - - - - - - - -zzzzzz 1. 00 1237 - - - - - - - - - - - - - - --- - - -zzzzzz 1.00 1240 - - - - - - - - - - - - - - - - - - - -

1
zzzzzz= -- - - - - - - - - - - - - -1. 00 1242 - - - - - - - - - -

-- - - - - - - - -- - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - -

FORM Y.IV - IN ILM03.0 

: 

\"I I I 
, 

I -
-
-
-
-
-
-

-
-I 

I -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



b Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Code: NA Case No.: SAS No.: 

:nstrument ID Number: LEEMAN 4 Method: AV ---

SDG No. :3841R 

Start Date: 10/28/97 End Date: 10/28/97 

I Analytes 
EPA 

Sample D/F Time !'- R z 0 

i I No. N : 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1 .00 1133 -I 

-- - - - - - - - - - - - - - - - - - - - - - - - -
IS0.2_ 1. 00 1135 . 

-- - - - - - - - - - - - - - - - - - - - - - - - -S1 1. 00 1138 --- -- - - - - - - - - - - - - - - - - - - - - - - - -S2 1. 00 1140 --- -- - - - - - - - - - - - - - - - - - - - - - - - -S5 1. 00 1142 
js1o 

-- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1145 -- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1149 - -- - - - - - - - - - -ICV 1. 00 1151 - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -(ICB ___ 1. 00 1::..53 -- - - - - - - - - - - - - - - - - - - - - - - - -PBW 1. 00 1:.53 -- - - - - - - - - - -CRA 1. 00 1:55 - - - - - - - - - - - - - -

"'SW -- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1158 
~zzzz -- - - - - - - - - - - - - - - - - - - - - - - - -

1. 00 1200 - -- - - - - - - - - - -zzzzz.z 1. 00 1202 - - - - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1204 - -

lzzzzzz= -- - - - - - - - - - - - - - - - - - - - - -1. 00 1206 - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1209 - -- - - - - - - - - -zzzzzz 1 .00 1211 - - - - - - - - - - - - - - -

lzzzzzz= -- - - - - - - - - - - - - - - - - - -1. 00 1213 - - - - - -
zzzzzz -- - - - - - - - - - - - - - - - - - - - - - - - -1. 00 1215 - -- - - - - - - - - - - - - - - - - - - - - - - - -CCV l. 00 1218 -- -- - - - - - - - - - - - - -CCB 1. 00 1220 - - - - - - - - - - -

lzzzzzz_ -- - - - - - - - - - - - - - - - - - - - - - -1 .00 1222 -~--- - - - - - - - - - - - - - -zzzzzz 1. 00 1224 - - - - - - - - --
- -- - - - - - - - - - - - - - -zzzzzz 1. 00 1226 - - - - - - - - - -

jzzzzzz= -- - - - - - - - - - - -1. 00 1229 - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1. 00 1231 -- - - - - - - - - - -zzzzzz 1. 00 1233 - - - - - - - - - - - - - -

1
zzzzzz= -- - - - - - - - -1. 00 1235 - - - - - - - - - - - - - - - --- - - - - -zzzzzz 1. 00 1237 - - - - - - - - - - - - - - - - - - --- - - -zzzzzz 1. 00 1240 - - - - - - - - - - - - - - - - - - - - -

1

zzzzzz= -- - - - - - - - - -1. 00 1242 - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILM03.0 



.J Lab Name: PARAGON ANALYTICS 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: ----
Lab Lab Code: NA Case No.: 

Inst Instrument ID Number: LEEMAN 4 

Star Start Date: 10/28/97 

r-
E 

Sa 
N 

CCV 

ICCB 
zzz 
zzz 
zzz 

lzzz 
zzz 
zzz 

1zzz 
zzz 
zzz 
l,r'~ 
I~ 
CCB 

l
zzz 
zzz 
zzz 
zzz 

1zzz 
zzz 
zzz 

l
zzz 
zzz 
zzz 
CCV 

I ,....c-· 
I'- t 
I zzz 
zzz 
zzz 

lzzz 
zzz 

I IN : 
I I __ 

EPA 
Sample 

No. 

CCV 
CCB 
zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -CCV 
c::a 
zzzzzz -zzzzzz -zzzzzz -zzzzzz -!ZZZZZZ -zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -CCV 
CCB 
zzzzzz -zzzzzz -zzzzzz -zzzzzz -zzzzzz -IN HOUSE 

D/F Time 

--1. 00 1244 --1.00 1246 --
1. 00 1248 --1. 00 1251 --1. 00 1253 --1. 00 1255 --1.00 1257 --1. 00 1300 --
1. 00 1302 --
1. 00 1304 --1. DO 1306 --
1. 00 1308 --1. DO 1311 --1.00 1313 --
1. 00 1315 --
1. 00 1317 --
1. 00 1319 --
1. 00 1322 --1.00 1324 --1.00 1326 --1. 00 1328 --

1331j 1. 00 --1.00 1333 --
1. DO 1335 --1. DO 1337 --
1. 00 1339 --
1. DO 1342 --
1. DO 1344 --1.00 1346 --1. 00 1348 --1.00 1350 --
1. 00 1353 --

--

g. 
0 R 

SAS No.: SDG No.:384::...? 

Method: AV ---
End Date: 10/28/97 

Analytes 

A s A B B B ,.... c c c c F PJM M H N K s A I\ 1... 

L B s A E D A R 0 u E B G N G I E ,.... 
A ~ 

' 

- - - - - - - - - - - - - - - - - - - - - '· 

X - - - - - - - - - - - ~ - - - - - - - -
X - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -I 

I 
I - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -

X - - - - - - - - - - - - - - - - - - - -
X - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - -~- - - - - - - -
- - - - - - - - - - - - -- - - - - - - -
- - - - - - - - - - - - -~- - - - - - - -
- - - - - - - - - - - - -- - - - - - - -

t - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - -,- - - - - - - - - - - - - - -
- - - - - -- - - - - - - - - - - - - - -

X - - - - - - - - - - - - - - - - - - - -
X - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -

X - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN ILMO 

nnnr·a"" • - ) '1 I 



REQUEST NUMBER: 3842R 

ANALYSIS TYPE: RADOTH 

Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

/. 

11 C 3 9 7 tv~ 
AITN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

D2H 

018016 

Signature: 

CONT 
ID 

04LA-97 -0486 10 

04LA-97 -0486 1 0 

w 
w 

These samples are on: 

LANL Request Number: 3842R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/20/97 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3842R Page 1 



t:\la RECRA IL..U LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Mr. John Miglio 
Los Alamos National Laboratory 
TA-3, Building 271 
DP. OlU MS-H865 
Los Alamos, NM 87545 

Ref: Subcontract No. 7791L0014-8M 
Data Package for RFW Batch 9710L954 
LANL Request No. 3842R 

Dear Mr. Miglio: 

2 December 1997 

Enclosed please find the data package for 1 water sample received 24 October 1997 for 
LANL Request #3842R. This sample was forwarded to Geochron on 30 October for stable 
isotope analyses. Results were faxed 20 November. 

Please do not hesitate to contact me at (610) 280-3000 with any question you may have 
regarding either the hard copy or electronic report. 

Very truly yours, 

Recra LabNet Philadelphia 

~~ 
~~:r ;roject Manager 

Enclosure: 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610)-280-3000 • Fax (610) 280-3041 



GEOCHRON LABORATORIES adivisionot 

KRUEGER ENTERPRISES, INC. 
711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 + U.S. A 
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 

Our Lab. 
Number 

Judy Stone 
RECRA 
208 ~Telsh Pool 
Lionville, PA 

Your Sample 
Number 

Road 
19341-1225 

Description 

HOR-95412 04LA-97-0486 10 1·/a te r 

LA tJL q-:; 10 L o,sv 
1-J"" ~? ~y~,~ 

REPORT OF ANALYTICAL WORK 

Date Received: 1 0 /3 1/9 7 

Date Reported: 1 1/2 0 19 7 

Your Reference: R e q • No • 3 8 4 2 R 

-74 -10.8 -10.9 ** 

~* Duplicate analyses on separate aliquots of original sample. 

·unless otherwise noted, analyses are reported in "1.. notation and are computed as follows: 

Where: 

DIH standard is SMOW 
18ot16o standard is SMOW 

" • Double aton1 ratio 

And: 

DIHstandard = 0.000316•• 
1Bot16oslandard = 0.0039948". 



Paragon Analytics, Incorporated 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 9710228 
Client Name: Los Alamos National Laboratory SMO 

Client Project Nam.e: 3843R 
Client Project Number: None 

Client PO Number: 

Client Lab Sample COC Number Matrix 
Sample Number 

04LA-97 -Q486 9710228-1 Water 

Date 
Collected 

10/20/97 

Time 
Collected 

Page 1 of 1 Paragon Analytics Inc. Date Printed: Wednesday, Odober 29, 1 

()00040 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

D.~TA ENTERED 
/, 

110397f-'( 
REQUEST NUMBER: 3843R 

ANALYSIS TYPE: RAD 

-.. AITN: Steve Fry 

""' 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

AM241 

GROSSAB 

GROSSG 

GSCAN 

ISOPU 

I SOU 

SR90 

Signatur · 

04LA-97 -0486 

04LA-97 -0486 

04LA-97 -0486 

04LA-97 -0486 

04LA-97-0486 

04LA-97 -0486 

04LA-97-0486 

CONT 
ID 

04 

04 

04 

04 

04 

04 

20 

w 
w 
w 
w 
w 
w 
w 

These samples are on: 

LANL Request Number: 3843R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE COMMENTS 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

10/20/97 

Final Page of REQUEST NUMBER 3843R Page 1 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontrad Number: 7794L0014-9S 

Request Number: 3843R 

Date File Saved: 12/08/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intad. No problems were observed. 

PAl Sample IDs 
9710228-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOAM 

The sample under Request Number 3843R (Work Order 971 0228) was received on 
1 0/24/97 and scheduled for isotopic americium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spedrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 12/04/97. The analysis 
results for this sample are reported in units of pCi/Liter 

Reported sample adivities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

No problems were observed in the preparation and analyses of the samples listed above. 
All method required quality control parameters were met. 

PARAGON ANALYTICS, INC. DQOQDl 



"·· 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

=::\ ,......_ ~\+L~ 
' Lisa Duckworth 

R · chemistry Instrumentation 

Radiochemistry Final Review 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3843R 

Date File Saved: 12/08/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The sample was received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis. and OC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-10-228-01 

The sample under Request Number 3843R (Work Order 97-10-228) was received 
on I 0/24/97 and scheduled for strontium-90 analysis, which was completed on 12/07/97. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

This sample consists of water and the result is reported in units of pCi/L 

This work order was prepared using P AI SOP717R3 and analyzed using P AI SOP724R5. 

Due to limited sample volume, a duplicate or matrix spike could not be prepared. A duplicate 
LCS was prepared and analyzed instead. 

No further anomalies were encountered during this analysis. 

000001 
PARAGON ANALYTICS, INC. 



Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

~~~~1' Date 
Radiochemistry Instrument Technician 

CQ-J~ 
Radiochemistry Final Review Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

:Oon Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, i\C. ()00002 



Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number. n94L0014-9S 

Request Number: 3843R 

Date File Saved: 11/24/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97 -0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-228-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The sample under Request Number 3843R (Work Order 97-1 0-228} was received on 
1 0/24/97 and scheduled for isotopic uranium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. · 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

PARAGON ANALYTICS, IN C. 
'1()()001 



No further anomalous situation were observed in the preparation and analyses of the 
sample listed above. All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth Date 
Radiochemistry Instrument Technician 

Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



Request Number: 
Date File Saved: 

3843R 
11/19/97 

Paragon Analytics, Inc. 
Case Narrative File 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.I Analysis Method: Gross Gamma 

PAl Sample IDs 
97 -I 0-228-0 I 

The samples under Request Number 3843R (PAl Work Order 97-I0-228) were received on I0/24/97 
and scheduled for gross gamma analyses, which were completed on I 1/06/97. 

The analysis results for these samples are reported in units of pCi!Liter referenced to Cs- I 3 7. 

These samples were prepared according to Paragon Analytics, Inc. procedure PAl SOP739R2. 

The HPGe gamma photon detectors were calibrated using a standard ofCesium-I37 in water. 
Counting efficiencies were calculated as the ratio of the net integrated count rate in a region of 
interest between 50 and 2000 keV to the known photon emission rate of the standard. Samples were 
analyzed in the same geometry and counts integrated in the same manner. 

Efficiency calibration for detector GS06 was not performed prior to the analyses. Efficiency 
calibration was performed on I III8/97, with the calculated efficiency applied retroactively to the 
analysis of the laboratory control sample (LCS 97- I 0-23 0-S I). Daily efficiency checks adequately 
demonstrate st~bility of detector efficiency between analysis and calibration. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported. Each result should be compared to the result for the appropriate 
blank for determination of the validity of that measurement. 

PARAGON ANALYTICS, INC. 



Gross gamma activity was detected in the blank at a concentration in excess of the minimum 
detectable concentration {MDC). However, the blank activity is well below that reported for the 
client samples and is also below the required quantification limit of 100 pCi!Liter. As the sample was 
depleted for other analyses, no reanalysis is possible, and these results are submitted. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 
Radiochemistry Instrumentation 

Radiochemistry Final Review Dater I 

Section 4 Certification Statement 

I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

()()1)002 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3843R 

Date File Saved: 11/22/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples was received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2. I Analysis Method: GROSS AB 

PAl Sample IDs 
97-10-228-01 

Samples under Request Number 3843R (PAl Work Order 97-10-228) were received on 10/24/97 and 
scheduled for gross alpha/beta analysis, which was completed on 11/20/97. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using PAl SOP702Rll, and analyzed using PAl SOP724RS. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 90Sr/Y. 

Following an extended count, the requested MDA for gross alpha/beta for sample 04LA-97-0486 
(PAl ID 97-10-228-01) was not achieved due to the presence of elevated levels of dissolved I 
suspended solids native to the sample. The requested method limits the amount of sample solids 
residue taken for analysis to 5 mglcm2

. The sample activity exceeded the reported MDA for both the 
alpha and beta analyses. 

PARAGON ANALYTICS, !NC 000001 



Due to insufficient sample volume, a duplicate sample could not be prepared. The batch duplicate 
was prepared on a sample from request number 3 882R The duplicate error ratio (DER) for the 
alpha/ beta analysis of this sample and its duplicate sample were acceptable according to PAl SOP 
715 Rev.9. DER is defined as : 

DER= /S-DI 
2 ·Jcr; +a;, 

The warning limit for DER is 1.42. This sample alpha DER = 0.317. This sample beta DER = 0.280 

No further problems were noted during the preparation and analysis of these samples. All remaining 
quality control criteria were met. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 
process blank. Each result should be compared to the appropriate decision level for determination of 
the validity of that measurement. 

Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Donald Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTJCS, !NC. 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3843R 

Date File Saved: 11123/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
All samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and OC Narrative 

Section 2.2.1 Analysis Method: Gamma Spectroscopy 

P AI Sample IDs 
97-10-228-01 

The samples under Request Number 3843R (Work Order 9710228) were received on 10/24/97 and 
scheduled for gamma spec. analyses, which were completed on 11/05/97. 

The analysis results for these samples are reported in units of pCi!Liter. The samples were filtered prior 
to analysis. 

This work order was prepared using PAl SOP739R2 and analyzed using PAl SOP713R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reported, and Decision Level values for each analyte are reported with the 

·~e ·-·process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Bismuth-214 was detected in the blank (97-10-230-81) at a concentration in excess of the 2cr total 
propagated uncertainty (TPU). However, since the concentration detected is below the corresponding 
decision level, no sample results are compromised. Potassium-40 was also detected in the blank at a 
concentration in excess of the 2cr TPU and in excess of the corresponding decision level. However, 
since no 4°K was identif'f.d in the client samples, no quantifications are compromised. 

PARAGON ANALYTICS, INC. 
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Cadmium-109 and 237Np are often misidentified when using the required library. The observed 
photopeak at 87 keV is attributed to the Kli xray ofPb. Likewise, 211Bi and 224Ra are misidentified due 
to interference from 214Pb at 351 keV and 241 keV, respectively. Due to interference, the GDR software 
did not attempt to quantify activity concentrations for some analyses. In such cases, zero values are 
reported in the hard copy reports, and an ''NQ" qualifier is submitted in the electronic deliverable. 

Quantification of 22~.at low levels based upon the 186 keV phot~eak is unreliable due to interference 
from 235U, which also has a photopeak at 186 ke V. Low levels of 5U, though undetectable by this 
method, can cause greatly exaggerated 22~ results. The 22~ activity reported should be considered 
qualitative. Activity concentration results above the 2cr TPU for radionuclides identified as present by 
the analysis software for which spectral interference is suspected are given an "S" flag. 

Activity concentrations above the 2cr TPU are reported in some instances where no supporting 
· photopeaks are observed. These anomalous identifications result from the GDR software attempting to 
calculate net activity concentrations for analytes for which no peaks are observed. Such data have been 
flagged with an asterisk. 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 
Radiochemistry Instrumentation 

Section 4 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hard copy 
report. · 

Don Gipple 
Laboratory Manager 

Date 

000002 



CCS/VALIDATION COVER SHEET 

M Code __ SDG/RN: 3843R LAB NAME: Paragon LAB CODE __ _ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 23 December 97 EDS ENTRY DATE __ _ 

ANALYTICAL SUITE: o VOLATILES 

1. 

:2 • 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments ___ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify __________________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/~st validation: 

Signature/2nd validation: 

Qualifiers entered by; Date; 



Thursday, October 23, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11123/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA - 1049 , AP; 

LANL ER SMO CONTACT: -

Signatu · 

ANALYSIS ANAL YTE(S) u SAMPLE CONT 
ORDER CODE ID ID 

AM241 04LA-97 -0486 04 

GROSSAB 04LA-97 -0486 04 

GROSSG 04LA-97 -0486 04 

GSCAN 04LA-97 -0486 04 

ISOPU 04LA-97-0486 04 

I SOU 04LA-97 -0486 04 --
SR90 04LA-97 -0486 20 

w 
w 
w 
w 
w 
w 
w 

REQUEST NUMBER: 3843R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3843R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE COMMENTS 
SAMPLED 

10/20/97 

10/20/97 

10/20/97 

o/ 10/20/97 

10/20/97 

10/20/97 

10/20/97 

Final Page of REQUEST NUMBER 3843R Page 1 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Client NMie: loll Alamos Nlltionlll Laboratory 

Client Project NMie: None 

Client Project Nwnber: 3843R 

·· . . .... ··········.·.·.·.·.·.·.·.··.· .. ·.·- ~........a. Mmrix WATER 
:~:f:Bi;liL .................................... > -· ... - = 

Date Prep.red: 1 0-Nov-97 

LCS Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Laboratory NMie: Paragon Analytics, Inc. 

PAl Work Order Number: 9710228 

Date Collected: 1 0-Nov-97 Final Aliquot: 1 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Date Analyzed: 2>Nov-97 

Analytical SOP: PAl SOP 714R4 Report Buis: AS RECEIVED 

Count Time (min.): <400 

Target Nuclide 

Arn-241 

Comments: 
~: 

Prep Batch: 143144 

LCS MDC Spike Reporting LCS Control Lab 
Results +/- 1 s TPU Added Units Recovery Limits Qualifier 

7.51 +/- 0.48 0.050 7.16 pCIIL 105% +/-25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 
Am-243 4.91 

Tracer Units Tracer Yield Control 
Measured Limits 

3.78 pCVL n% 30-110C!It 

QuallfiefsiFiags: 

U • A..ult;. ......... llle Mmpie ..-;tic llllllimum N~~Ktable IICIM!y. 

Y2 ·Chemical Yteld OUiaicle -.utllimila. 
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Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Client Name: Loa Alamoa National Laboratory 

Client Project Name: None LaboratCKY Name: Pa~on Analytics, Inc. 

Client Project Number: 3843R PAl Wortc Order Number: 9710228 

~..ad::-..:;=:, 
Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

Date Collected: 10-Nov-97 

Date Analyzed: 24-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time fmin.): 1 000 

Target Nuclide Result +/- 1sTPU MDC Reporting 
Units 

Am-241 0.014 +I- O.D15 0.053 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 
Am-243 4.91 

Comments: 

~: 

TPU • Tolal ~ U,_,.iflly (-PAl SOP 743) 

MDC· Mimmum ~ Coo-lhbol• (-PAl SOP708) 

Measured 
2.83 pCiiL 58% 

~llllerWFIIgs: 

U • R-11 ia leU ...,tile umple apecific: minimum cllllloC:Iable 8CiiWity. 

Y2 ·ChemiCal Yoelcl_. cNifaulllimllll. 

• • ~ Allalysia nat Willlin _,.,.,. limllll. 

Lab 
Qualifier 

Control 
Limits 

30-110% 

noooos 



Isotopic Americium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Monday, December 08, 1997 

Client NMie: Loa Alamos National Laboratory 

Client Project NMw: None LAboratory~: Pan~gon AMiytics. Inc. 

Client Project Number: 3843R 

Analyte 
Sample 

Result +/- 1 s TPU 

Arn-241 0.122 +/- 0.033 

PAl Wortc Order Number. 971 0228 

Duplicate Units 
Result +/- 1 s TPU 

0.026 +1- 0.011 pCIIL 

Chemical Yield Summary 

s.mpJe Matrix: WATER 
om. Collected: 20-0ct-97 
AMiytical SOP: PAl SOP 714R4 

DER 

1.38 

Prep SOP: PAl SOP 780R2 

Aliquot Units: L 

Report Basis: AS RECEIVED 

Control Lab 
Limit Qualifiers 

< 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

Arn-243 4.91 

Comments: 

A-.Dona: 

TPU • TOIIII ~~(-PAl SOP743) 

Measured 

3.88 pCIIL 79'!1. 

Qu81111erWFiags: 

U • Re.ult is ._.lllan tile Mmple llpecilic minimum -ble ec:IMiy. 

Y2 • a-1 Yoelcl outside clefault hmlla. 

• • ~ A11111ysis not-.., -.trol Hmna. 

Limits 

30-110'!1. 

noooos 



Paragon Analvtics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3843R 

Date File Saved: 11/19/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-228-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2. 1 Analysis Method: ISOPU 

The sample under Request Number 3843R (Work Order 97-10-228) was received on 10-
24-97 and scheduled for isotopic plutonium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP780R2. 

This sample was analyzed by alpha spectrometry for isotopic plutonium according to 
Paragon Analytics, Inc. procedure PAl SOP714R4. The analyses were completed on 
11/18/97. The analysis results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

238Pu activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

No problems were observed in the preparation and analyses of the sample listed above. 
All method required quality control parameters were met. 

PARAGON ANALYTICS, U~C OOOOOJ. 



Section 3 Certification Statement 
1 certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

-----\ \....._ ~~~--=-
Lisa Duckworth 
Radiochemistry Instrumentation 

Radiochemistry Final Review 

Section 3 Certification Statement 

Date 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

()00002 



Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Client Name: Los Alamos National Laboratory 

Client Project Name: None 

Client Project Number: 3843R 

FieldiD: 

Lab ID: 9709122-S1LCS1 

Sample Matrix: WATER 

Date Prepared: 10-Nov-97 

LCS Results 

Page 1 of 1 

Reponed on: Thursday, December 11, 1997 

Laboratory Name: Paragon Analytics, Inc. 

PAl Work Order Number: 9710228 

Date Collected: 1 0-Nov-97 Final Aliquot: 1 
Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

Date Analyzed: 18-Nov-97 

Analytical SOP: PAl SOP 714R4 Report Basis: AS RECEIVED 

Count Time (min.): 400 

Target Nuclide LCS MDC Spike Reporting LCS Control Lab 
Results+/- 1sTPU Added Units Recovery Limits Qualifier 

Pu-238 0.036 +/- 0.015 O.Q18 N/A pCI/l N/A N/A 

Pu-239 4.63 +/- 0.32 0.043 4.85 I pCI/l 95% +1- 25% : I 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

Pu-242 4.39 

Comments: 

TPU • TOIIIII'rollllgaled ~ c- PAl SOP 743) 

MDC • Monmum Det.ctallle C-.an c- PAl SOP 709) 

Tracer Units Tracer Yield Control 
Measured Limits 

2.88 pCill 66% 30-110% 

Quallflwa/Fiaga: 

U • Rnull • lea IIWIIhe ...,pie apecilic monmum ~ IICIMiy. 

Y2 • Chemocal Yield 0U1a1c1e clef8ulllm11S. 

- • ~ Malysos- Wlllw\ --..rollmiiS. 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 of 1 

Reported on: Thursday, December 11, 1997 

Client Name: Los Alamos National Laboratory 

Client Project Name: None Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 3843R 

FleldiD: 

Lab ID: 9709122-B1MB1 

Sample Matrix: WATER 

Date Prepared: 10-Nov-97 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

PAl Work Order Number: 9710228 

Date Collected: 10-Nov-97 

Date Analyzed: 18-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 1 
Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Time (min.): 400 

Target Nuclide Result +/- 1sTPU MDC Reporting Lab 
Units 

Pu-238 0.052 +/- 0.021 0.051 pCill 

Pu-239 -o.003 +/- 0.012 0.043 pCi/L 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units Tracer Yield 
Nuclide 

Pu-242 4.39 

Comments: --: 
TPU • Tollll ~ U,_,.omy (-PAl SOP 743) 

MDC • Minmum Deleca.ble eone.nnt111n (-PAl SOP 709) 

Measured 

2.46 pCi/L 56% 

~: 

U • Rault • leal tn.n lhe Mmllie apec:ilic minmum clelectable 8Cinrity. 

Y2 ·ChemiCal Yoeld DU11tC1e cMfdlmlll. 

• • 0\lploc:lh ~ IIDI willlin ~ lmila. 

Qualifier 

Control 
Limits 

30-110% 
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Isotopic Plutonium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Thursday, December 11, 1997 

Client Name: Los Alamos National Laboratory 

Client Project Name: None Laboratory Name: Paragon Analytics, Inc. 

Client Project Number: 3843R 

I Field ID:j Prep Date 
.., . ···- -~ ' . --

I Lab ID:j971 0228-1 11110197 
-' 

I DUP ID:j9710228-1DUP1 11110/97 

Analyte 
Sample 

Result+/· 1s TPU 

Pu-238 0.010 +/- 0.014 

Pu-239 0.017 +/- 0.014 

PAl Work Order Number: 9710228 

Analysis Date Prepe.tch Final Aliquot 

11/18197 143144 1 

11/18197 143144 1 

Duplicate Units 
Result+/- 1sTPU 

0.001 +/- 0.012 pCill 

0.025 +/- 0.014 pCi/L 

Chemical Yield Summary 

Sample Matrix: WATER 
Date Collected: 20-0ct-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.24 

0.22 

Prep SOP: PAl SOP 780R2 
Aliquot Units: L 
Report Basis: AS RECEIVED 

Control Lab 
Limit Qualifiers 

< 1.42 

< 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 
Pu-242 4.39 

Comments: 

TPU • TCIIal Prapegaled unc.nar.ty (-PAl SOP 743) 

Measured 

3 pCVL 68% 

~: 

U • R- oa -lh8n lhe umpte ~ mlllltniMTI delecteble IICIIYily. 

Y2 • Chemlcill Yield CIUiaiCia clei8UIIIimlll. 

• • Dupjale Anlllyaoa 1101 Wlltlln comroJ llmlll, 

Limits 

30-110% 
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Paragon Analvtics, Inc. 
Case Narrative File 

Subcontract Number: 7794LOO 14-9S 

Request Number: 3843R 

Date File Saved: 12/08/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 

The sample was received intact. No problems were observed. 

Section 2.2 Sample Preparation. Analysis. and OC Narrative 

Section 2.2.1 Analysis Method: Sr-90 

PAl Sample IDs 
97-10-228-01 

The sample under Request Number 3843R (Work Order 97-10-228) was received 
on 10/24/97 and scheduled for strontium-90 analysis, which was completed on 12/07/97. 

Total radiostrontium is reported as Sr-90. The presence of other radioisotopes of strontium may cause 
positive bias in the measured strontium concentration. 

This sample consists of water and the result is reported in units of pCi/L 

This work order was prepared using P AI SOP717R3 and analyzed using P AI SOP724R5. 

Due to limited sample volume, a duplicate or matrix spike could not be prepared. A duplicate 
LCS was prepared and analyzed instead. 

No further anomalies were encountered during this analysis. 

PARAGON ANALYTICS, , , ~, 



Reponed sample activities are NET activities; that is, they have not been truncated or censored based on 
an a priori detection limit. Rather, as recommended by ANSI N42.2, the actual values for each 
measurement have been reponed, and Decision Level values for each analyte are reponed with the 
process blank. Each result should be compared to the appropriate decision level for determination of the 
validity of that measurement. 

Section 3 Certification Statement 

I cenify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

Date 

Radiochemistry Final Review Date 

Section 3 Certification Statement 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, :·, -- 000002 
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Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/04/97 

Client Name: Shared QC Date Analyzed 12/05/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number 97-11-290 count Duration: 180 Min. 

sr-90 Sr-90 Sr-90 
Lab Sample ID Known Value Rep't Value Recovery Flag 

97-11-290-S2 I 13.7 ± 3.69 10.9 ± 2.04 I 79.5% I Pass 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a) 
see PAI SOP 743FC for details of TPU determinations. 

PAI sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Sample 97-11-290-52 is a LCS duplicate. 
Blank Spike for workorders 97-11-290 and 10-228. 

000008 
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Sr-90 LCS RESULTS 

Method ASTM D5918-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/04/97 

Client Name: Shared QC Date Analyzed : 12/05/97 

Client Project ID : Blank Spike Sample Matrix : Water 

Lab Workorder Number 97-11-290 Count Duration: 180 Min. 

I Lab I 
Sr-90 sr-90 sr-90 

I I Sample ID Known Value Rep't Value Recovery Flag 

I 97-11-290-S1 II 13.7 ± 3.69 II 10.8 ± 2.02 II 78.9% II Pass I 
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAl SOP 743FC for details of TPU determinations. 

PAl sets control limits for Sr-90 measurements based on Historical Data. 

Control Limits = Known ± 27% for Sr-90. 

Acceptance Range for LCS samples is the known value ± the 
control limits stated above. The reported value, without the 
uncertainty, should be compared to that range. 

Remarks: 

Blank Spike for workorders 97-11-290 and 10-228. 

000007 
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Sr-90 ANALYSIS RESULTS SUMMARY 

Method ASTM D5811-95 

Lab Name: Paragon Analytics, Inc. Date Collected: 12/04/97 

Client Name: Shared QC Date Analyzed : 12/05/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-11-290 Count Duration: 180 Min. 

Analyzed by: RG 

I I 
sr-90 

Client Sample ID Lab Sample ID (pCi/1) 

I 
Blank 

I 
97-11-290-B1 -0.02 ± 0.25 

Blank Decision Level 0.15 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
See PAI SOP 743FC for details of TPU determinations. 

Reported activities are the calculated net activities, not truncated or 
censored by an a priori detection limit estimate. Sample results should 
be compared to the decision level calculated from the appropriate blank. 

These samples were prepared using PAI SOP707FC and analyzed using 
PAI SOP724FC. 

Remarks: 

Blank for workorders 97-10-228 and 11-290. 
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Paragon Analytics, Inc. 

Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3843R 

Date File Saved: 11/24/97 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97 -0486 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

PAl Sample IDs 
97-10-228-1 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: ISOU 

The sample under Request Number 3843R (Work Order 97-10-228) was received on 
1 0/24/97 and scheduled for isotopic uranium analyses. 

This sample was prepared according to Paragon Analytics, Inc. procedures PAl 
SOP776R1, PAl SOP778R3 and PAl SOP7BOR2. 

This sample was analyzed by alpha spectrometry according to Paragon Analytics, Inc. 
procedure PAl SOP714R4. The analyses were completed on 11/19/97. The analysis 
results for this sample are reported in units of pCi/Liter. 

Reported sample activities are NET activities; that is, they have not been truncated or 
censored based on an a priori detection limit. 

234U activity is reported in the associated method blank above the minimum detectable 
concentration value. The measured blank activity is below the requested MDC . Results 
should be compared to the method blank activity to determine the validity of the 
measurement. 

PARAGON ANALYTICS, :, :. 
0(H)Q01 



No further anomalous situation were observed in the preparation and analyses of the 
sample listed above. All method required quality control parameters were met. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case narrative. 
This certification is verified by the Laboratory Manager's or designee's signature in the 
hard copy report. 

Lisa Duckworth Date 
Radiochemistry Instrument Technician 

Radiochemistry Final Review Date 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this case 

·~.. narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

Date 

000002 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Client Name: Los Alllmos National Laboratory 

Client Project NMte: None 

Client Project N~ 3843R 

Prep Batch: 143144 

Target Nuclide LCS MDC 
Results +/· 1 s TPU 

U-234 11.25 +/- 0.72 0.067 

U-235 0.510 +I· 0.070 0.067 

U-238 11.89 +1- 0.76 0.052 

LCS Results 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Laboratory NMw: Paragon Analytic:s. Inc. 

PAl Wortc Order Number: 9710228 

o.te Collected: 1 0-Nov-97 Final Aliquot: 

o.te Analyzed: 1 ~Nov-97 

Analytical SOP: PAl SOP 714R4 

Aliquot Units: L 

Report Basis: AS RECEIVED 

Count Tme ~min.): 200 

Spike Reporting LCS Control Lab 
Added Units Recovery Limits Qualifier 

11.66 pCVL 96% +1-25% 

N/A pCVL NIA I N/A 

11.66 pCVL 102% +1-25% 

Chemical Yield Summary 

Tracer Tracer Known 
Nuclide 

U-232 8.40 

Comments: 

~-: 
TPU • Tallll ~ U~ (-PAl SOP 743) 

MDC· Minomum ~ Coo,_l1rliboio (-PAl SOP 708) 

Tracer Units Tracer Yield Control 
Measured Umits 

8.31 pCVL 99% 30-110% 

Qulllllenll'lllp: 

U • Reeult ia -.lh8n the..,.,... apec:ilic rnifllmurn ~- KtMty. 

Y2 • et.nic:8l Y"oetcl -- clefault limits. 

• • Ouptic:aa ,.,..,._ IIIII Wllhin --.11'111 fimilll. 
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Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Method Blank Results 

Page 1 or 1 

Reported on: Thursday, November 20, 1997 

Client NMie: Los Alamos National Laboratory 

Client Project Nwne: None Laboratory .ume: Paragon Analytics, Inc. 

Client Project Number: 3843R PAl Wortc Order Number: 971 0228 

::::.:g:,.;9709122-B1MB1wm.·'·l ::-.:pa-:; ::T!~97 
.·.·-:·.· ... · .. ·.;>.·.·.·.·.· ......... :·: 

Date Collected: 1 0-Nov-97 

Date Analyzed: 19-Nov-97 

Analytical SOP: PAl SOP 714R4 

Final Aliquot: 

Aliquot Units: L 

Prep SOP: PAl SOP 780R2 

Prep Batch: 143144 

Target Nuclide Result +/- 1sTPU MDC 

U-234 0.056 +/- 0.022 0.055 

U-235 0.020 +/- 0.013 0.046 

U-238 0.036 +/- 0.017 0.046 

Chemical Yield Summary 

Tracer Tracer Known Tracer Units 
Nuclide Measured 

U-232 8.40 8.03 pCI/L 

Comments: 

~: au.tlllenll'l8p: 

Report Basis: AS RECEIVED 

Count Tme (min.): 200 

Reporting Lab 
Units Qualifier 

pCI/L 

pCIIL 

pCI/L 

Tracer Yield Control 
Limits 

96% 30-110% 

TPU • TGCIII Plapaplild Unc:eiiPIIy (-PAl SOP 743) U • R-'1 ia -.~~~enlheumple~-.......,.. 8CIMI)'. 

Y2 • a-1 Yield _... ...... limila. 

• • ~ AnelyM natwllllin --..limila. 000006 



Isotopic Uranium By Alpha Spectroscopy 
Method PAI714R4 

Duplicate Sample Results (DER) 

Page 1 of 1 

Reported on: Thursday, November 20, 1997 

Client Nmle: Los Alamos National L.aboratory 

Client Project turne: None Laboratory turne: Paragon Analytics, Inc. 

Client Project Number: 3843R 

Analyte 
Sample 

Result +/- 1 s TPU 

U-234 6.84 +/- 0.48 

U-235 0.337 +/- 0.062 

U-238 4.98 +/- 0.37 

PAl Wortc Order Number: 971 0228 

Duplicate Units 
Result +/- 1 s TPU 

6.77 +/- 0.46 pCI/l I 
0.232 +/- 0.047 pCI/l I 

5.29 +/- 0.38 pCI/l 

Chemical Yield Summary 

Sample Matrix: WATER 
Date Collected: ~-97 
Analytical SOP: PAl SOP 714R4 

DER 

0.05 

0.68 

0.29 

Prep SOP: PAl SOP 780R2 
Aliquot Units: l 

Report Basis: AS RECEIVED 

Control Lab 
Limit Qualifiers 

c 1.42 I 
c 1.42 I 
< 1.42 

Tracer Tracer Known Tracer Units Tracer Yield Control 
Nuclide 

U-232 8.40 

Comments: 

Alllnvlabol•: 

TPU • Talal Prapag8111d ~(-PAl SOP 743) 

Measured 
7.24 pCI/l 86'111 

QuellllaniFiap: 

U • Aaaull is 1au than th& aalftlll& 8II&CifiC '"'"""um .._bl& &CIMiy. 

Y2 • ~I Yl&ld 0U1S111a cl&l&ulllimilll. 

• • Duplic&l& Ana~ nat wilhin ~ lilnila. 

Limits 

30-110'WI 
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Gross Gamma Results Summary 

Blank Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 1115/97 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: Water 

Lab Sample Series: 97-10-176 Units: pCiiL 

Client Sample ID Lab Sample ID Activitv Uncenaintv MDC 

Blank I 97-10-230-Bl I 72 11 17 

Reponed activities are the calculated net activities, not truncated or censored by an a priori detection limit 
estimate. 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See PAl SOP 743FC for details of the TPU determination. 
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Gross Gamma 

Laboratory Control Sample Results 

Lab Name: Paragon Analytics, Inc. Date Analyzed: 

Client Name: Los Alamos National Laboratory SMO Sample Matrix: 

Lab Sample Series: 97-10-176 Units 

Sample Reported I Known II Percent 
ID Activitv Value Recoverv 

97-10-230-S1 8694 I 8702 II 99.94'/o 

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2 sigma). 
See I' AI SOP 743FC for details of the TPU determination . 

.. /J/ 
Prepared by~~ 11121/97 

1116/97 

Water 

pCi/L 

I~ 
II PASS I 
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