
Rockwell ER Program 
Rocky Flats Plant 

0 1 - 10-00.3 

(06/09/89) 

ER PROGRAM DATA ASSESSMENT 
SUMMARY REPORT FORM 

Batch No. E88-3369/4th Ouarter 1988 Site Area 2 - 881 Hillside 
Laboratory RFP 881 General Labs No. of Samples/Matrix 16Mater 
SOW# 7/87 Reviewer Org. TechLaw 
Sample Numbers 43-87, 52-87.45-87,70-86.55-86,55-861), 69-86.4-87.9-74. 10-74.3-81.8-87. 1-87.2-87, 
62-86.5-87. 

Data Assessment Summarv 

L 

2. 

3. 

4. 

5. 

4. 

7.  

8. 

9. 

10. 

11, 

Holding Times 

GUMS TuneAnstr. Perf. 

Calibrations 

Blanks 

Surrogates 

Matrix SpikdDup. 

Other QC 

Internal Standards 

Compound Identification 

System Performance 

Overall Assessment 

V = Dm bad no pdlems. 

VOA 

V 

V 

A 

A 

A 

v 
A 

V 

V 

A 

A 

__ 

Comments 

Within 40 CFR 136 holding times. 

Some GCMS tune data does not match summaries. 
Initial (2 TCL out 1 W . 4  TCL out 11/20) Continuing 
i2CCC out, %D 25 TCL out Total. 2-butanonec.O5+J/-R). 
Chloroform contamination, methylene chloride and 
toluene in l l~2/88  blank. 
43-87 (+(J)/nondetect (R)) 
9-74 and 10-74x50 Dil (+Jhondetect Vn 

~~ ~ 

Methylene chloride, acetone, 2-butanone, 
trichloroethene contarnination in mu and field blank. 

1) Chloroform, Methylene chloride, Toluene blank contamination. 
2) SUK. Out (43-87.9-74.10-74X50). 3) Calib. %D, 25 TCL out. 

Date acceutable, with qualifications. 

A = Da~a  acceptable but qualified due ta problw. 
R =Data rejeucd. 
x = prOMani.butd0 notaffea data 

Data Quality: Data contained in this barch were reviewed and found to be accwtable with aualifications. Acmutable, qualified 

data may be used mvided that individual values imuacted by the “Action Items’” listed below are aumuriatelv flanged. (Refer to 

auached Results Summaw Table). 
Af)MlN RECOKU 



Action Items: 1) Initial Calibration: Chloromethane values for 55-86.55-86~. 69-86,4-87.9-74.9-74X50 

Dilution. 10-74. 10-74x50 Dilution, 3-87.8-87. 1-87. and associated Trip and Field Blanks are estimated and 

undetected lcrn because the Dercent relative standard deviation values (RSD) were excessivelv high. 

Chloromethane and Chloroethane nondetect values for 2-87,62-86.5-87, and associated Trio and Field Blanks are 

reiected because the wrcent RSD was >50%. 

2) Continuing Calibration: Chloromethane. and Chloroethane nondetect values for 43-87.43-87XlOO Dilution. 

52-87.45-87.70-86. and associated T r i ~  and Field Blanks are reiected (R) because the % difference between the 

initial and continuing calibration was >50%. Chloroethane nondetect values for sanmles 55-86.55-86D. 69-86, 

487.9-74.10-74.3-87.8-87.2-87.62-86.5-87. and associated TriD and Field Blanks are rekcmi (Rl because the 

% difference between the initial and continuing calibrations was >50%. Nondetect values for Bromomethane. 

4-Meth~l-2-Pentanone. and Ethvlbenzene are estimated and undetected Crm for SWIIDICS 2-87.62-86.5-87 and 

associated T r i ~  and Field Blanks (all rn on 11D2/88). because the % difference between initial and continuing 

calibration was >25%. The wsitive Tetrachloroethene value for samDle 62-86 is estimated bemuse the 9% 

difference between the initial and continuing calibration was >25%. CCC Ninyl Chloride) % dif€emce value was 

~ 2 5 %  for the continuing calibration xun on 10/25/88. CCC Ethylbenzene) % difference value was >25% for the 

continuinP calibration run on 11/22/88. 

3) Blanks: Chloroform was found in a l l  reagent blanks. As a result. aIl uositive values wexe estimated and 

undetected Cvn. Methylene Chloride and Toluene was found in the reagent blank run on llM/88. All 

positive values for methylene chloride and toluene are estimated and undetected WJl. 

4) Surrogates: Surrogak recovery was >lo% but less than the lower recovefy criteria for ~ a m ~ l e s  9-74 and 

10-74x350 Dilution. All Dositive values are estimated Cn and all nondetects are estimated and undetected (Ul-l. 

Surrogate recovery was 4 0 %  for m u l e  43-87. All wsitive values are estimated tJl and aIl  nondetects are 

reiected (R). 

06/09/89 2 



5) Other OC: Trichloroethene contamhation at 4ud found in the Field Blank for samules collected 10/24/88. 

Positive Trichloroethane value for samule 3-87 is estimated Cn because of mssible czosscontamination or 

analytical cam-over fiom urevious sam~les Subseuuent reanalvsis of 3-87 showed the Trichlaroethene value is a 

Comments: All values below method detection limits will be estimated (Jl and ~ ~ t i f i e d  as acceutable until the 

auantitation limits are suuutied, Samules that do not meet surrogate recovery criteria must be d n e d .  

Chloroform contamination was found in tbc Reagent Blanks. 

Note: Data Summary Tables are attached. 

06/09/89 3 
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SOP WORK SHEETS FOR VOLATILES f 

HOLDING TIMES 

P * INCCUDE MATRIX SPIKES, BLANKS AND RE-RUNS HERE 1 
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SOP WORK SHEETS FOR VOLATILES 

[ INCLUDE MATRIX SPIKES, BLANKS A N D  RE-RUNS HERE 1 



Lab Code: GLAZ C a s e  N o . :  SAS NO. : S D G  N o .  : 

Matrix: (soi1,'water) WATER Lao Sample ID: 

Sample wtlvol: 5. ( g i m L )  M L  Lab File ID: OCT25A01 

Level: (low/med 1 LOW Date Received: 10/17/38 

% Moisture: not dec. 100. Date Analyzed: 19/25/88 

Column: (packlcap) CAP Dilution Factor: 1. 00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
( u g / L  or u g / K g l  UG/L 0 

FORM I V O k  1/87 Rev. 



L a b  C o d e :  GLA3 C a s e  Nc . :  SAS !do. : SDG No.: 

?la tr i x : ( 5 0  i 1 /ws t er 1 WATES Lab Sample ID: 

S a m p l e  wt /vo 1: 5. <g/mL) EL L a b  F i l e  ID: OCT25AO2 

Levo 1 : (low/med) LOW D a t e  Received: 10/17/88 

X Moisture: na t  dec. 100. D a t 2  Analyzed: 10/25/'38 

Column: (pack/cap) CAP Dilution Factor: 1. 00 

CONCENTRAT I GN Ut41 TS: 
CAS NO. COMPOUND ( u g / L  or ug/Hg)  UG/L Q 

FORE I VOA 1/87 Rev. 



L a b  Name: G L A E  Corl t rac  t :  

I 
I 

: 43-57 4 . I 
I e 

Lab C o d e :  GLAB C a s e  No.: SA5 No.: SDG No.: 

Ma tr i x : ( so i 1 / w a t e r  1 WATER L a b  S a n p l e  ID: 

Sam p 1 e w t / v o 1 : 5. ! g i m L )  ML Lab File ID: OCT25A03 

Leve 1 : ( low/med 1 LOW 

X Moisture: not dec. 190. 

D a t e  Received: l0/17/88 ,.A< 

Column: (pac k/cap 1 CAP DilutiDn Factor: 1. 00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( u g / L  or u g / K g )  WG/L 0 



!,ab Codz:  CLAB Case  Nu. : SAS r-Jo. : SDG No. 

Ma tr i x : ( so i i /water WATER L a b  S a m p l e  ID: 

Sample wtfvol: 5. ( g / m L j  ML Lab File ID: OCT25A04 

Leve 1: (low/med) LOW Date Received: 10/17/88 

X Moisture: not dec. 100. Da t e  Ana1t;:ed: 10/25/a8 

1. 00 Column: (packlcap) CAP Dilution F a c t o r :  

CAS NO. 
COMCENTR AT ION L;NI TS 1 

COMPOVND ( u g / t  or ug/Hg) U G / L  Q 

-10- 
10. 
10. 
10. 

5. 
IC). 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
5. 
5. 
10. 
5. 
5. 

2. 
5. 

5. 
5. 
5. 
10. 
10. 
2. 
5. 
BrcT 

5. 
5. 
5. 

c J. 

d. 

c J. 

I I 

lUc& &. 
:U :y. 

:U&*:V 
:uo, :A 
:U :v 
:U 
:U 
:U 
:U 
:U 
:U 

I a 

8 

a 

4 

I 

I 

:j 
:U 
:U 
: IJ 
:U 

:cI :u il 

FORM I VOA 1/87 R e v .  



i'la t r i x ( s 3 i 1 ;' w z t er ) XATE? La& Sample ID: 

Leve 1 : ( 1 cwf'flted ) LOW D a t e  Received: 10/17/83 

Z Moisture: c o t  d e c .  100. Date Analyzed: 19/23/88 

1-00 Column: ( p a c  k i ' eap  > CAP Dilution F a c t o r :  

CAS NO 
CONCENTRAT I ON UNITS: 

COMP Out40 ( u g / L  or u g / K g )  U G / L  G 

I I 
1 

10. :uta% :R 

10. :utob :v 
10. :ut  :u 
5. :?I :V 

l@. :'J 
4. :u 
s. :u I 

5. :!J 
5. :u 
5. : v  
5. :u 
10. :u 
5. :u 
5. :LI 

5. :U 
5. : v  
5. :u 
5. :u 
5. :u 
5. :u 
5. :'J 
5. :u 
5. :LI 
10. :u 
10. :u 
5. :u 
5. :u 

5. :u 
5. :u 
5. ; g  
5. :u 

10. :u :J 

I 
I 

I 
I 

c 

I 

I 
I 

I 1 

I 

I 

& 

I 
I 

10. :u I 

I 

I 

I 
1 

I 

I 

I 

I 

I 

I 

? 

I 

I 
I 

I I 

w :ad-SG 
I 

* 
1 

I 

t I 



L a b  C o d e :  GLAD C a s e  N o . :  SAS No.  : SDG No. 

Matrix: tsoil/water) WATER Lab 8zinple ID: 

Samp 1 e w t  /vo 1 : 5. ( g / r n L !  i*fL Lab File 19: OCT25A06 

Leve 1 : (low/med 1 LOW Date Received: 10/17/88 

X Moisture: not dec. 100. Date Analyzed: i0/25/38 

Column: (pack/cap) CAP Dilgtion Factor: 1. 00 

CONCENTRAT I ON UN I TS: 
CAS NO. COMPOUND (uq/L  or ug/Kg) UG/L Q 

10. 
10. 
10. 
10. 
5. 
10. 

5. 
5. 
5. 
5. 
5. 
5. 
10. 

5. 
5. 
10. 

5. 
5. 
9. 

5. 
5. 

5. 

10. 
IO. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

c 
J. 

= 
J. 

c 
4. 

I 

1Ud. 
:U 
: U & k  
t UP 
:U 
:u 
:U 
:U 
:LJ 
:u 
:U 
:'J 
:u 
:U 
: V 
:?I 
: CI 
: L' 
:U 
:?I 
:U 
:U 
:U 
:U 
:LJ 
:U 
:U 
:LJ 
:u 
:U 
:u 
:U 
:U 
:LJ 
I I 

I I 

I I 

I I 

I I . 
I 

I 

I 

I I 

I I 

I I 

I I 

I I 

8 I 

I 

I 1 

I I 

I 

I 

1 

I I 

I 

I 

I 

I 
I 

I I 

I 

I 

I 
I 

I 



L a b  Code: GLAD Case No. : SAS No. : SDG No.: 

Matr i x : so i 1 ,'water 1 WATER L a b  Sample ID: 

Samp 1 e wt/vol: 5. ( g l ' m L >  M L  L a b  File ID: OCT2S 

Level: (lotJ/rned) LOW Date Received: lG/17/38 

X Moisture: n o t  dec. 100. Date Analyzed: i0/26/88 

100.00 Column: ( p a c k / c a p )  CAP Dilution Factor: 

CONCENTRAT ION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0 

1000. 
1000. 
1000. 
1000. 

500. 
1000. 
500. 

11000. 
500. 
500. 
500. 
500. 

1000. 
25000. 

500. 
1000. 
500. 
500. 
500. 

17000. 
500. 
500. 
500. 
500. 
500. 

1000. 
1000. 
8100. 

500. 
500. 
500. 
500. 
500. 
500. 

1 8 

lU  e&?- 
:U 
;u &;: 
: u t  :Q 
:LJ :J 

ju :U il 
1 w 
:U 
:U 
:U 
:tJ 
:W 

: v 

; 

:U 
:u 
:U 
:U 

:U 
:U 
:U 
:U 
:U 
:U 
:v 

:U 
:U 
:LJ 
:LJ 
:U 
:LJ 

'1 
I 

8 1 

: E :1AA 

:V 

; ' I  
Ii 
:v 

FORM I 'JOA 1/87 R e v .  



L a b  C o d e :  3LA3 C z 5 a  PIC. : E3S-3369EAS t.10. : EDG No. : 

Ma tr i x : ! s o  i 1 /watsr  1 MATE.? Lab Sample ID: 

Sample w t / v o i :  5. !g/mL) M L  L a b  File ID: NOV2210 

L e v e  1: ( low/med 1 LCW Date Received: 11/14/38 

% Moisture: not dec .  100. Eate Analyze4: 11/22/38 

Column: ( p a c ! r / c a p  1 CAP Dilution Factor: 1.00 

CONCENTRAT I ON UNITS: 
C A S  NO. COMPCVND ( u g / L  or ug/Kg) UG/L Q 

10. 
10. 
10. 
10. 

7 .  
to. 

5. 
5. 
5. 
5. 

5. 
10. 
5. 
9. 

19. 
5. 
5. 
5. 
5. 

J 5. 
5. 
5. 
5. 
5. 
IO. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

S S  

8 I 8 

:u9 :k 
: u d  :A 
:ugl :v 
:uL :R * 

:a4 :h 
:U :\I 
:U 
: U  
:U 
:U 
:aC35 :f\ 
:U :.' 
:uq :< 
:U :V 
: U  
:v 
:u 
:U 
:U 
:U 
:U I 

:U 
:U 
:U 
:U 
: u 4  :A 
:U :J 
:U 
:tJ 
:U 
:U 
:u d5 :p 
:U :V 
:U :I/ 

;1 1 
8 

8 

8 

I 
8 I 
8 

1/87 Rev. FORM I VOA 



Co 1 umn 

I 1 

I I . 
I 

I I 

I I 

* I 
I I 

I I 

1 I 

, I 

I 1 

d I 

I 

, I 

I I 

I I 

1 

8 I 

I I 

(pack/cap) CAP 

CAS NC. COMPOUND 

Cilutior: F a c t o r :  

CONCENTRATION UNITS: 
( u g / L  or ug/Kg) UG/L 

I I 

8 1 

I I 

I 1 

I I 

I 1 

I 

* I 
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 

I 

I I 

I I 

I 
I 

I I 

I I 

I 

I 
I 

I I 

1 I 

I 
I 

I 

I t 

50G. 
500. 
500. 
50G. 
250. 
500. 
250. 

480G. 
250. 
25c. 
460. 
250. 
500. 

8200. 
250. 
500. 
250. 
25@. 
250. 

9500. 
250. 

250. 
250. 
250. 
500. 
500. 

2500. 
250. 
250. 
2 50. 
250. 
250. 
250. 

250. 

5c 

Q 

I I 

: uo5 
:U 
:LJ4 
:LJd 
: U  
: U  
:cI 

: V  
: U  

:u 
: u  

: U  
:U 
:v  
:U 
:cI 

:U 
:U 
:U 
:U 
: u  
:U 
:cI 

:U 
:U 
:U 
:U 
:U 
:U 

I 
I 

: n 6  

I 1 

I 

I 
1 

I I 

t I 

I I 

I I 

I I 

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 1 

I I 

I 

I 

/ 

FORM I VOA 1/87 Rei/ 



SCG No. : P I C  Lab C o d e :  G L A D  Case N o . :  m. : 

Ma t r i x : ( so i 1 /wa t er 1 WATEF? Lab S a m p l e  ID: 

S a m p  1 e wt/vo 1 : 5. ( y i m ~ )  riL Lab F i l e  ID: NOV02Q2 

Level: (low/rned 1 LOW Date Received: 19/24/88 

% Moisture: not dec. 100. D a t e  Acalqred: 111 2/3S 

Column: (pack/cap) CAP D i l u t i o n  iactcr 

I 1 

I I 

I I 

1 I 

I 1 

8 . I 

I I . I 

I 

, I 

1 

8 s 

1 

I I 

1 

' I 
4 I 

I I 

CAS NO. COEPOUND 

I 
I 

I 
I 

I I 

t I 

I I 

I I 

I I 

1 I 

I I . I 

I 

8 I 

1 
I 

I 

I 

I I 

I 

I I 

* 
I I 

I I 

t I 

I I 

I 

I I 

I I 

, 
I 

I 

I I 

, I 

I 

I 4 

I 

I 

I 

, 

- .  

5OC. 
500. 
500. 
500. 
250. 
SO@. 
250. 
250. 
250. 
250. 
290. 
250. 
5 G 0 .  
250. 
1600. 

5GC. 
250. 
250. 
25Q. 
6GO.  
250. 
250. 
2 5 0 .  

25s. 

5 0 G .  
5C.o. 
25s. 
2 5.0, 
232. 
250. 
259 
2 5 G  
25.2 

-J=n L J'U . 

50.00 

Q 
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I/ SOP WORK SHEETS FOR VOLATILE5 

I INCLUDE MATRIX SPIKES, BLANKS AND RE-RUNS H E R E  I 



.. . - - . . . -. - . _ -  . . - 7 -  - -  . . -. . . .  . -  ! ..i J :\:< j -!e 

Instrument 13. : E X ? F I l  3F3 :n ;ec t i r~rc  T i m e :  7:51 

i l a t r i x :  C s o i l . ‘ w a t a r )  UATEF? L e v e l :  !lcw/meli: LGW Column: i p a c k , / c a p i  CAP 

THIS TVNE AF?LIES TO THE FOLLOWING SAMPLES, M S a  MSD, BLANKS,  ANI) STANDARDS: 

p a g e  I o f  1 
FORM V VGA 



-t 
-i= 
5 
t 
c 



1.29 
37 6. 41 
33 5. 26 
39 2. 07 
40 1 .  09 
44 1 .  18 
45 0. 93 
47 1. 42 
48 0. 58 
49 3. 52 
50 20.65 
51 5. 06 

-, 
2 3  5 6  

57 
bO 
61 
62 
63 
68 
69 
70 
72 
73 

1. 31 
2. 04 
0. 7 3  
3. 70 
3. 66 
2. 7 7  
8. 57 
8. 99 
0. eo 
0. 60 
3. 40 

74 15.59 
7 5  51. 09 
76 4. 12 
77 0. 57 
78 0. 54 

80 0. 65 
81 1.75 
87 3. 97 
a8 4. 01 
91 0. 53 

79 1. a7 

92 2. 13 
93 3. 20 
94 9. 13 
9 5  100.00 
96 5. 88 

141 0. 65 
0. 61 143 

174 66.67 
175 3. 99 
176 66.49 
177 3. 63 



L a b  C o d e :  GLAEI Case No. : SAS No. : EDG No.  : 

L a b  F i l e  ID: UCT26BFB BFB Injection D 3 t e :  10/26/88 

I n s t r u m e n t  ID. : E X T R l  BFi3 Injection Time: S:39 

Matrix: (soil/water) WATE!? Level: (low/med): LOW Column: (packlcap) CAP 

THIS TUNE A P P L I E S  TO THE FOLLOWING SAMPLES> MS, MSD, BLANKS, AND STANDARDS: 

page 1 of 1 
FORM V VCA 



Q) 

E .* 
I- 

t 
6 
U ul 

U J  
N 
m 
.. 



1. 39 
37 6. 6s 
33 5. 7 0  

4 0  1. 56 
44 1. 65 
45 1. 02 
47 1. 51 
48 0. 72 
43 3. 74 
50 23 .11  

C I .  
dcl 

39 2. 38 

5 1  
db 
57 
60 
61 
62 
63 
68 
69 
70 
72 

c 
5. 50 
1. 39 

0. 95 
3. 94 
4. 10 
3. 17 
9. 19 
9. 16 
0. 78 
0. 61 

2. 4a 

73 3. 9b 
74 1 4 . 3 1  
75 52. 15 
76 3. 86 
77 0.77 
78 0. 60 
79 2- 01 
80 0. 75 
81 1. 87 
87 4. 19 
88 4. 03 

92 2. 25 
93 3. 1 7  
94 3. 90 
95 100.00 
96 5. 74 

141 0. 72 
143 0. 63 
174 98.49 
175 3. 55 
176 55. 62 7J.G 
177 3. 17 



SDG N o .  : P + -  Lab C a d e :  GLAD Csse Ns. : ana No. : 

Lab F i l e '  I D :  OCT313FB SFi3 1n;ectinn Date: 1O/SliSc! 

Instrument ID- : EXTR1 BFB Injection Time: !2:30 

M a t r i x :  ( s o i l ! w s t e r )  WGTER Level,: ! l o w / m e d ) :  LOW Column: !pack/cap) CAP 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSOI BLANKS, AND STGNDARDS: 

p a g e  1 O F  1 
FORM V VOA 1/37 'iev 



U 

t -cn 
*Ln 

c 
4 

i 
r- 
m 
lo 

- 
& 

C 
4 
0 
cn 

-r- 

E- 



-:L I 2 i u i  3 
3i-OCT-E3 12: 23: ZS 
100 % = 7194 

36 1. 25 
37 6. 10 
38 4. 79 
39 1.  93 
40 0. 82 
44 .1. 14 
45 0. 96 
47 1 .  24 
48 0. 56 
49 3. 40 
50 18.71 

51 5. 26 
56 1. 17 
57 2. 34 
60 0. 82 
61 3. 77 

63 2. 70 
68 0. 49 
69 0. 20 
70 0. 72 
72 0. 52 

62 3 - 4 8  

3. 34 / 3  
74 12.25 
7 5  50.33 
76 3. 37 
77 0. 70 
79 1. 88 
80 0. 54 
ai 1 -  85 
87 3. 93 
88 3. 7 9  
92 1.  98 

- 93 3. 01 

9s 100.00 
96 5. 50 

141 0. 63 
143 0. 79 
174 73.27 
175 4. 76 
176 72.83 
1 7 7  4. 13 

94 a. 49 



L a b  N a m e :  CLAD 

L a b  C o d e :  G L A B  C a s e  No.: 

C o n t r a c t  

SAS No. : SDG Na. . _ .  . 

L a b  F i l e  I D :  N O V 0 2 B F E  BFB I n J e c t i o n  Date: 1 1 1  2/38 

I n s t r u m e n t  ID. : E X T R l  

Matrix: < s o i l / u a t e r )  WATER L e v e l :  (low/med): LOW Column: (pack/cap) C A P  

BFI3 I n j e c t i o n  Time: 10:0a 

I . I I : X RELATIVE : 

: m/e : ION ABUNDANCE C R I T E R I A  : ABUNDANCE : I I _____ ----- I I ----------- ----- 
: 

I-------------- 

: 50 ; 15.0 - 40.0% o f  mass 95 

: 96 : 5 . 0  - 3.0% o f  mass 95 - -  1 7 3  : LESS than 2.0% of m s s  174 

: 174 : Greater t h a n  50.0:! o f  m s s  35 

: 20.6 
: 50. 5 

: 5. 5 

: : ba. 7 

: 175 : 5 . 0  - 3.0% o f  mass 174 
: 4 . 0  ( 5.811: 

: 175 : G r e a t e r  than 35.0%, but: l e s s  than 101.0% o f  mass i7.1: 67.8 38.611: 
: 176 

I I 

I I 

1 I 

I 1 

75 : 30.0 - 60.0% of mass 95 

: 9 5  : Base p e a k ,  100% r . e l a t i v e  abundance : 100.0 
- -  

: 0.3 ( 0.511: 
I I 

177 : 5 .0  - 9.0% o f  mass ; 3 . 4  ( 5.012: 
0 

8 
1 I I I 

1-Value is % mass 174  2-Value is i! inass 176 

THIS TUNE A P P L I E S  TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

I E P A  I LAB I 

: SAMPLE NO. : SAMPLE iD : 1 

(---=========I--- I --- 
1 :  I 

I 

2: REAGEN I 

3 : 3-74 I 

4 :  10-74 I 

5 : 3-a7 I 

I 

I 

I 

I 

6: 
7 :  
8 :  
9 :  

10: 
11 :  
12: 
13: 
14: 
15: 
16: 
17: 
18: 
19: 
20: 
21 : 
22: 

) a g e  1 o f  1 

I 1 I 

I 
I 

I 

I I 

I 

1 I 

I I 

I 

I I 

I 

1 

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 

L A B  I 

FILE ID I 

N O V O 2 0  1 I 

N O V 0 2 0 2  I 

N O V O 2 0 3  I 

I 

-... _ _  ----=------- I ------- 8 

NUV02CC 
NOVOZLD 

I 

I 

I 

I 

I 

I I 

' I  

s 

I 1 

I 1 

I 
I 

I I 

1 I 

I I 

I I 

I 

I 

I 
I 

1 I 

I I 

I 

I 

FORM V VOA 

I I 

I I 

I 1 

I 

1 
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 

1 I 

I I 

I 

I 
I 

I 8 

8 

I I 

I I 

I 4 

I 

I I 

I 
0 

I 

0 

I 
1 

0 I 

1/a7 Rev .  



L 

C 

L 
4 - 

m 
E 
4 

I- 

C 
d 
U cn 

VI 
VI 

p 
f 

t 

t 

c 

I .  - -  



3; 1. 5 0  
7.  a1 

33 6. 12 
33 2. 40 
40 1-25 
44 1. 37 
45 0. 92 
47 1. 57 
48 0. 62 
49 4. 08 
50 22.90 

C I -  
J/ 

51 6. 11 
56 1 . 4 7  
57 2. 72 
60 0. 83 
61 4 . 2 8  
6;;" 4. 27 
63 3. 37 
68 9. 40 
69 9. 06 
70 0. 84 
72 0. 60 

3. 7 3  
7 4  13.99 
75  52.15 
76 4.  08 
77 0. 61 
78 0. 6 1  
79 1 .  98 
ao 0. 67 
01 1. 88 
87 3. 94 
88 4. 18 

-.-! I J  2. 28 
7 3  3. 1s 
94 3. 07 
95 100.00 
96 6. 02 

141 0. 62 
143 0. 65 
174 63. 27 
175 3. 36 
176 61 .45  
177 3. 10 

n -. 7c 

_.._ . . - - -  . . 



L a b  Fils 13: 5JOV22BFE) BFB I n j e c t i o n  D a t e :  11/22/38 

I n s t r ~ m e n t  IT). : EXTR l  BFB Injection T ime:  7 : 5 3  

Matrix: ( s o i l i w a t 2 1 - j  WATER L e v e l :  ( l ow/med ) :  LOW Column: ( p a c k / c a p )  CAP 

4 I 
I I : X R E L A T I V E  : 
: m / i  : ION ABUNDANCE C S I T E R I A  : ABUNDANCE : 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
: 50 : 1 5 . Q  - 40.0% o f  m a s s  95 : 22.2 
: 7 5  : Z C . 0  - 60.0% o f  mass 95  : 51.8 
: 9 5  : Base peak, 100% relative abundance  : 100.0 
: 96 : 5 . 0  - 9.0% o f  mass 95 : 5. 9 
: 173 : L e s s  t h a n  2.0% o f  mass 174 : 0.3 ( 0.511: 
; 174 : G r e a t e r  than 50.0% o f  mass 95 :-57.2 
: 175 : 5 'I) - 9.0% o f  mass 174 : 3.6 6.311: 
: 175 i :--?i:=? t h a n  95.0%, b u t  less t h a n  101.0% o f  mass 174: 54.8 ( 95.711: 
: 177 ; 5.0 - -7.C;: a f  mass 176 : 3. 1 ( 5.612: 

l-Value is X mass 174 2-Value is X mass 176 

I 1 

I 

I I 

I I 

.- - ._ I 
1 

I I 
I I I I 

I 

THIS "JP!E APPLIES TO THE FOLLOWlNG SAMPLES,  MS, MSD, BLANKS,  AND STANDARDS: 

I I -_ TC . 4 I LAB I L A B  : D A T E  i T I M E  ; 
: S.%?F:-E :S. S A M P L E  ID : FILE ID : ANALYZED : ANALYZED : 
* .- .--.-----_----I ----- - ----I--- I ---__-___----- 4 --I------- I ---------- I -- _ -  ----- - I ------- -- -----, -_-----_-__--- (----------I----------( 

I 9:09 . : 1 : NOV22CC : (hmv22cc : 11/22/88 : 
2:RGNT B NOV22LB : 11/22/88 : 11:38 : 
3; 2-87 : NQV2206 : 11/22/88 : 17:22 : 

17:57 : 4 : 62-86 : NW2207 : 11/22/i33 : 
18:32 : 5 : 5-87 : NOV2208 : 11/22/88 : 

6 1 T R I P  BL I : NOV2209 : 11/22/88 : 19:07 : 
7:FIELD BL I : NOV2210 : 11/22/83 : 19:42 : 
8 :  
9 :  
10: 
11: 
12: 
13: 
14: 
15: 
16: 
17: 
1s: 
19; 
20: 
21 : 
22: 

I 

I 

I 

I 
I 

I 

I 

I I I I I 

I 8 I I I 
I I 

I 8 I I 8 
8 

I I I I I 

I I I I I 
1 I 

I I I I I 
I 8 

I I I I 

I I I I I 
I I 8 

I I I I I 
I 8 * I 

I I I 8 8 
I I I 8 

I I l a 

I I I 8 I 
I 8 I I 

I I I I I 

I I 8 I I 
8 

I I l a I 
I I I 

8 I 

8 

I 8 I 8 

I 
I 

I I 
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3. C.? 

7 3  i3. 5? 
7 5  5 1 . 7 4  
7 6  3. 86 
7 7  0. 60 
79 1 .  63 
80 0. 55 
81 1. 65 
87 3. 96 
ai3 3. 9 3  
92 2. 03 

-I 

I L-. 4 v $3 3.  I: 
2.  &e, 

95 TpJi). so 
96 5. ';4 

141 0. 52 
143 0. 60 
174 57.21 
175 3. 58 
176 54. 80 
177 3. 05 

P1 
7 7  
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I INCLUDE MATRIX SPIKES, BLANKS AND RE-RUNS HERE I 



VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name:  GLAB Contract: 

Lab Code: GLAB Case No. : E88-33 SAS No. : SDG N o . :  

Instrument ID: EXTRl Calibration Datecs): 10/24/88 1Of 24/88 

Matrix: (soil/water) SOIL Level: (low/med): ED Column: <pack/cap) CAP 

Min RRF f o r  SPCC(#)  = 0.300 (0.250 for Bromoform) Max XRSD f o r  CCC(*) = 30.0X 

:LAB FILE ID: RRF2O = VUA05 RRF5O = VOA04 
:RRF100= VUA03 RRFlJO= VOA02 RRF2OO= W A O 1  

I I : % :  
: COMPOUND :RRF20 :RRF50 :RRF100:RRF150:RRF200: RRF : RSD : 

: Ch 1 or ome thane # 0.341 : 0. 203: 0.381 : 0.576:  0.726: 0.449: 46.2# 
:Bromomethane : 0.753: 0. 599: 0.380: 0. 533: 0. 397: 0. 572: 23. 5: 
:Vinyl Chloride * 0. 590: 0. 543: 0.453: 0.673: 0. 782: 0.608: 20.69 
:Chloroethane : 0.204: 0.262: 0.153: 0.280: 0.438: 0.268: 40.0: 
: Meth y 1 ene Ch 1 or i d e : 1-618; 1.633: 1.425: 1.758: 1.787: 1.644: 8.7: 
:Acetone : 0.899: 0.874: 0.929: 1. 114: 1. 177: 0.999: 13.7: 
:Carbon Disulfide : 9.297: 9.096; 5.933: 10. 119: 10- 214: 8.932: 19.6: 
: 1,l-Dichloroethene * 1.400: 1.332: 1.111: 1-433: 1.440: 1.343: 10.29 
: 1,l-Dichloroethane # 3.094: 3.006:  2.894: 3.286: 3.397:  3. 133: 6. 5# 
: 1,2-Dichloroethene (total) : 1.589: I .  621: 1.565: 1.811: 1. 878: 1.693: 8.4: 
: Ch 1 o r o f  o r m  * 5.612: 3. 883: 3.368: 3.632: 3. 643: 4.028: 22.4+ 
: 1,2-Dichloroethane : 2. 091: 2.548: 1.956: 2. 196: 2.264: 2. 111: 5.8:  
:2-Butanone : 0.061: 0,059: 0.071: 0.079: 0. 071: 0.068: 12. 0 :  
:l, 181-Trichloroethane : 0. 452: 0.444: 0. 501: 0.518: 0. 468: 0.477: 6. 7: 
:Carbon Tetrachloride : 0.397: 0.389: 0.463: 0.475: 0.447: 0.434: 9.0: 

! Bromod ic h 1 a r o m e  thane : 0.584: 0.563:  0.636: 0.658: 0.493: 0.627: 8 . 5 :  

:cis-l,3-Dichloropropene : 0.259: 0.276: 0.328:  0.327: 0.331: 0.304: 11.3: 
iTrichloroethene : 0-326; 0.333: 0.349: 0.379: 0.392: 0.396: 8.1: 
:Dibromochloromethane 1 0. 377:  0.379: 0.469: 0.479: 0. 300: 0.441 : 13.2: 
t 1, l a  2-Trichloroethane : 0.245: 0.244: 0.303: 0.300: 0.312: 0,281: 11.9; 
1 Ben z ene : 1. 160: 1.091: 1.213: 1.333: 1.332: 1.226: 8.7: 
: trans-l,3-Dichloropropene : 0.613: 0.613: 0.709: 0.738: 0. 782: 0. 691: 11.0: 
:Bromoform # 0,237: 0.256; 0.319: 0.334: 0.325:  0.293: 14.9# 
: 4-Me t h y 1-2-P en tan one : 0.381; 0.481: 0.362: 0.340: 0.989: 0.311: 16.2: 
t2-Hexanone : 0.482: 0. 546: 0.626: 0.602: 0.639: 0. 579: 11.2: 
:Tetrac h loroethene : 0.380:  0.414: 0.476: 0.496: 0.569: 0.467: 15.8: 
: 1, 1,2~2-Tetrachloroethane # 0. 502: 0.469: 0. 555: 0. 969: 0. 563: 0. 331: 8. l# 
:Toluene * 0.895:  0.836: 0.876: 0,951: 1.057: 0.923: 9-39 
: Ch 1 orobenz ene # 0.997: 0.916: 0.974: 1,056: 1.081: 1.005: 6.M 
: E t h y  1 benzene * 0, 446: 0. 451: 0. 486: 0. 515: 0. 532: 0. 486: 7. 89 
: Styrene : 1,937: 1.889: 2.321: 2. 561: 2. 684: 2. 278: 15.7: 
:Xylenes (total) 1 1. 173: 1.148: 1.366: 1.507: 1.526: 1.344: 13.31 

:Toluene-d8 ! 1. 148: 1.084: 1. 188: 1.229: 1.370: 1.204: 8 . 9 :  
: Bromof luor ob enz  ene : 0. 651: 0.638: 0.675: 0.720: 0. 756: 0.688: 7. 1: 
: 1,2-Dichloroethane-d4 : 1. 575: 1.651: 1. 576: 1.704: 1 -  719: 1.645: 4.2: 

FORM VI VOA 1/87 Rev.  

I I 

I 

I I 

I 8 I I I I 

I - - - - - - - - - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ # ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ l  
)---------------------I-------- ,-----1-----1------1-----1 

: V i n y l  Acetat5 : 0. 6?:2: 0. 462 : 0. 834: Q. 800: 0. 847: 0. 723: 22. 4 :  

:1~2-Dich~oropropane * 0.333: 0.363: 0.411: 0.932: 0.450: 0.398:  12. 1 9  

l------------------,--_,,,_,,,,,,__,,,,----------------------l t--------------------------------------------------------------------------- 

I I I I I I I I I 
I I I I I 



I n s t r u m e n t  ID: E X T R l  C a l  i brst i o n  D a t e  s 1 : 10/21/33 io/c34ma 
Matrix: (soil/water) WATEE Level: (low/med): LOW Column: (pack/cap) CAP 

M i n  RRF for SPCC(#) = 0.300 ( 0 . 2 5 0  f o r  Bromoform) Max %RSD f o r  CCC(+) = 30.0% 

:LAB FILE ID: R R F  = VOAOS R R F  = VOA04 
:RRF = VOA03 R R F  = VOA02 R R F  = VOAOl 

I 

I 

I I 

* t I I * I 
I 

I I 8 : % :  
: COMPOUND : R R F  : R R F  : R R F  : R R F  : R R F  : R R F  : R S D  : 

: Ch 1 orome thane 
:Bromomethane ; 0. 539: 0. 380: 0. 533: 0. 397: 0. 527: 
:Vinyl Chloride * ! 0. 543: 0.453: 0.673: 0.782: 0. 613: 23. 69 

:Methylene Chloride ; 1.618: 1.633: 1.425: 1.758: 1.787: 1.644: 8 . 7 :  
: Ace tone ! 0.899: 0.874:.0.929: 1.114: 1. 177: 0.999: 13.7: 
:Carbon Disulfide : 9.297: 9. 096: 5.933: 10. 119:lO. 214,’ 8. 932: 19.6: 
: 1~ 1-Dichloroethene * 1.400: 1.332: 1. 111: 1.433: 1.440: 1.343: 10.2+ 
: 1 ,  1-Dichloroethane # 3.094: 3.006: 2.894: 3.286: 3.397: 3. 135: 6. 5# 
: ls2-Dichloroethene (total) : 1. 589: 1. 621 : 1. 565: 1.811: 1.878: 1.693: 8.4: 

: 1~2-Dichloroethane : 2.091: 2.048: 1. 956: 2. 196: 2.264: 2. 111: 5.8: 
:Z-Butanone : 0. 061: 0. 059: 0.071: 0.079: 0.071: 0.068: 12.0: 
:la 1, 1-Trichloroethane 0.452: 0. 444: 0. 501: 0. 518: 0.468: 0.4771 6.7: 
:Carbon Tetrachloride : 0.397:  0.389: 0.4631 0.475: 0.447: 0.434: 9.0: 
:Vinyl Acetate : 0.670: 0.461: 0.834: 0.800: 0.847: 0.723: 22.4: 
: Bromod i c h loromethane : 0. 584: 0. 563: 0.636: 0.658: 0.693: 0.627: 8. 5: 
: lB2-Dichloropropane * 0.335: 0.363: 0.411: 0.432: 0.450: 0.398: 12. 1+ 

: Tr i ch 1 or oethene ; 0.326: 0.333: 0.349; 0.379: 0.392: 0.356: 8. 1 :  
:Dibromochloromethane : 0.377: 0.379: 0.469: 0.479: 0.500: 0 .441 :  13.2: 
ilr 1~2-TTiChlOrOethdne : 0.245: 0.244: 0.303: 0.300: 0.312: 0.281: 11.9; 
:Benzene : 1. 160: 1.091: 1.213: 1.335: 1.332: 1.226: 8.7: 
:t~ans-l,3-Dichloropropene : 0. 613: 0.613: 0.709: 0.738: 0.782:  0.691: 11.0: 
:Bromoform # 0.237: 0.256: 0.315: 0.334: 0.325: 0.293: 14.9# 
:4-Methyl-2-Pentanone : 0.3811 0.481: 0.562: 0.540: 0.589: 0.511: 16.2: 
: 2-He x anon e : 0.482: 0.546: 0.626: 0.602: 0.639: 0.579: 11.2: 
: T e t r a c h  loroethene : 0.380: 0.414: 0.476: 0.496: 0. 569: 0.467: 15.8: 
: 1, 1, 2 J  2-Tetrachloroethane # 0. 502: 0. 469: 0, 555: 0.563: 0. 563: 0. 531 I 8. I# 
:To1 uene 9 0.895: 0.836; 0.876: 0.951; 1.057: 0.923: 9.39 
: Ch 1 orob enzene # 0. 997: 0.916: 0.974: 1.056: 1.081: 1.005: 6.6# 
: E t h y  1 benzene 3 0. 446: 0. 451: 0. 486: 0. 515: 0. 532: 0. 486: 7.8+ 
:Styrene : 1. 937: 1.859: 2. 321: 2. 561: 2.684: 2. 278: 15.7: 
:Xylenes (total) : 1. 173: I .  143: 1.366: 1.507: 1.526: 1.344: 13.3: ,---------------------------------------------------------------------------* )---------------------------------------------------------------------------~ 

:Toluene-d8 : 1. 148: 1.084: 1. 188: 1.229: 1.370: 1.204: 8 . 9 :  
:Bromof luorobentene : 0.651: 0. 638: 0. 675: 0.720: 0.756: 0.688: 7.1: 
; l r  2-Dichloroethane-d4 : 1. 575:  1.631; 1. 576: 1.704: 1-71’?: 1.649: 4.2: 

FORM VI  VOA 1/87 Rev. 

I-------------------,___,__,)___,,,I------~------B------*------~------I------*------*-----, 
1------I------I------(------I------)--------l-----l 

: 0. 203: 0. 381 ; 0. 5 7 6 :  0.726: 0. 471 : 48. 4 
* 
I 9 # 

:Chloroethane : 0.204: 0.262: 0.155: 0.280: 0.438: 0.26a:C4i9 

: Ch 1 or o f  o rm * 5- 612: 3.8533: 3.368: 3.632: 3.643: 4.028: 22.49 

: c i s-lt3-Di ch  1 o r o p 7 0 p  ens : 0 . 2 5 9 :  0. 276: C. 0.329:  0. 331 : 0. Zs2G : 1 I .  3: 

I I I I t I 1 I I 
I I I 
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L a b  Name: GLAB C o n t r a c t :  

Lab Code: GLAD Case No.: SAS No. : SDG No. : 

I n s t ~ u m e n t  ID: EXTRl Calibration Date: 10/25/88 Time: 8: 49 

L a b  F i l e  ID: OCT25CC Init. Calib. Date(s): 10/24/88 10/24/88 

Matrix: (soil/water) WATER Level: (low/med): LOW Column: (pack/cap) CAP 

Min RRFSO f o r  SPCC(#) = 0.300 (0.250 for Bromoform) Max %I) f o r  CCC(*) is 25.0% 

8 8 

: COMPOUND i RAF,&%RFJO i XD i 
:Chloromethane 
: Bromomethane 
:Vinyl Chloride 

:Methylene Chloride : 1.644: 1.959: 
: Acetane : 0.999; 0.9761 2.3 : 
‘Carbon Disulfide : 3.932:11.160: 24.9 : 

* 1.343: 1.591: 18.5 * 
: 1,l-Dichloroethane # 3. 135: 3.241: 3.4 # 
:lt2-Dichloroethene (total) : 1.693: 1.906: 12.6 : 
:Chloroform * 4. 028: 4.378: 8.7  9 

: 1~ 2-Dichloroethane : 2. 1 1 1 :  2. 532: 19.9 : 
:2-Butanone : 0.068: 0.062: 9.0 : 
: 1 ~ 1 ~  1-Trichloroethane : 0.477: 0.449: 5.9 : 
:Carbon Tetrachloride : 0.434: 0.453: 4.4 : 
: V i n q ?  Acrl+Jate : 0.723: 0.763:  3 .6  : 
: Bromod i c h  1 orome thane : 0 . 6 2 7 ;  0 .648 :  3 . 4  : 
: lB2-Dichlaroprcpane * 0 .398 :  0.372: 6.5 9 

: c is-1,3-Di c h loropropene : 0.304: 0.2991 1.6  : 
:Trichloroethene : 0.356 I 0. 367: 3.1 : 
:Dibromochloromethane : 0.441:  0.399: 9 . 5  : 
: l a 1 8  2-Trichloroethane : 0.2811 0.301: 7.3  : 
:Benzene : 1.226: 1.312: 7.0 : 
: trans-183-Dichloropropene : 0. 691: 0. 707: 2.3 : 
:Bromoform # 0.293: 0.3291 12.4 # 
:4-Methyl-2-Pentanone : 0.511: 0.610: 19.4 : 
:2-Hexanone : 0. 579: 0.672: 16.0 : 
: Tetrac h loroe th ene : 0.467: 0. 513: 9.9 ; 
: I D  1,2,2-TetrachXoroethane # 0. 531 : 0. 573: 8.0  ,# 

:Chlorobenzene # 1.005: 1.103: 9 . 8  # 
: Ethyl benzene 9 0. 486: 0. 558: 14.8 * 
:Styrene : 2.278; 2.435: 6 . 9  : 
:Xylenes (total) : 1.344: 1.4001 4.2  : 
,------------------------------------------------1 8------------------------------------------------‘ 

:Toluene-d8 : 1.204: 1.333: 10.9 : 
:Bromofluorobenrene : 0.688:  0.726: 5 . 5  ; 
:1*2-Dichloroethane-d4 : 1.645: 1.932; 17.5 : 

: = = = = = = = = = = = = = = = = = = = = = = = = = = = : = = = ; = = = ~ = ; = = = = = = ; = = = = = = 8  

# 0.471: 0.996 1 1 1 . 2  
8 

8 0. 384: a i ,Kp-z-z 0.436: 28. e- - iChloroethane . .  ,bo$ 0. 268: 0. 946 

‘i 1, 1-Dichloroethene 

:Toluene * 0. 923: 1.027: 11.3 ‘Y 

8 s , 8 
I # 

FORM VI1 VOA 1/87 Rev. 



L a b  N a m e :  GLAB Contract: 

Lab Code: GLAB Case N o . :  SAS N o . :  SDG N o . :  

Instrument ID: EXTRl Calibration Date: 10/26/88 Time: 10: 14 

Lab File ID: OCT26CC Init. Calib. Date(s): 10/24/88 10/24/88 

Matrix: (soil/water) WATER Level: (low/med): LOW Column: (pack/cap) CAP 

Min R R F 5 0  f o r  SPCC(#) = 0.300 (0.250 f o r  Bromoform) Max XI) f o r  CCC(+) is 25.0% 

I D I # I 
I I 

: COMPOUND : RRF :RRFSO : XD : 

:Chloromethane # 0.471: 0.301 :- 
: Bromomethane : 0. 527: 0.477: 9.5 : 
:Vinyl Chloride * 0.613: 0.597: 2.5 * 

: 0. 268: 0. 4 6 y 7 3 X  
: 1.644: 1.647:'- J :Chloroethane 

:Methylene Chloride 
3 A c e  tone : 0.999; 1.243: 24.4 : 
:Carbon Disulfide : 8.932: 5.089:- 
:l, 1-Dichloroethene * 1.343: 1. 126: 16.2 * 
: 1 ~  1-Dichloroethane t 3. 135: 2.898: 7.6 # 
:lJ2-Dichloroethene (total) : 1.693: 1- 797: 6.2 : 
: Ch 1 o r o f  orm * 4.028: 3.749: 6.9 * 
:1,2-Dichloroethane : 2.111: 2.236: 6.9 : 
: 2-8 u tan on e : 0.068: 0.075: 10. 5 : 
: 1 ~ 1 ,  1-Trichloroethane : 0.477: 0.461 : 3.2 : 
:Carbon Tetrachloride : 0.434: 0.455: 4.8 : 

inyl Acetate : 0 .723 :  0 .890:  23.2 : 

:1~2-Dichloropropane * 0.398: 0.397:  0.3 * 
: cis-la3-Di ch loropropene : 0.304: 0.332: 9.1 : 
: Tric h 1 oroeth ene : 0.356: 0.367: 3.2 : 
:Di bromoc h lorome thane : 0.441: 0.459: 4.2 : 
: 1,1J2-Trichloroethane : 0.281 : 0,274: 2. 5 : 
:Benzene : 1.226: 1-333: 8.7 : 
:trans-l, 3-Dichloropropene : 0.691: 0.742: 7.4 : 
:Bromoform # 0.293: 0.303: 3.5 # 
:4-Methyl-2-Pentanone : 0.511: 0.662: 
: 2-He ran one : 0. 579:  0.717: 2 .7 
:Tetrachloroethene : 0.467: 0. 505: 8. 1 : 
: l ~  1~2~2-TetrachloroeEhane # 0. 531: 0.615: 15.9 # 
: To1 uene * 0.923: 0.961: 4. 1 * 
:Chlorobenzene # 1.005: 1.095: 8 . 9  # 
:Ethy l b  enfene * 0.486: 0. 539: 10.8 * 
:Styrene : 2.278: 2. 460: 8.0 : 
:Xylenes (total) : 1.344: 1.300: 3.3 : 
*------------------------------------------------n ,------------------------------------------------, 
:Toluene-d8 : 1.204: 1.225: 1.8 : 
:Bromof luorobenzene : 0.688: 0.759: 10.3 : 
:1,2-Dichloroethane-d4 : 1.645: 1.895: 15.2 ! 

I-------------------_,_,,,_,),,____)____--t------D * ------, ,--------------------------- , ------, ------ 

y Bromodichloromethane 1 13.627: o.&&&: 6.2 : 

@$q 

e : I I I 
I I 

FORM VI1 VOA 1/87 Rev. 



L a b  Name: GLAB Contract: 

L a b  Code: GLAB Case N o . :  SAS No. : SDC; N o . :  

Instrument ID: EXTRl Calibration Date: 10/31/88 Time: 13: 53 

L a b  File ID: OCT31CC Init. Calib. Datecs): 10/24/88 10/24/88 

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

Min RRFSO for SPCC(#) = 0.300 (0.250 f o r  Bromoform) Max %D f o r  CCC(*) is 25.0% 

8 8 8 8 I 
I 

: COMPOUND : R R F  : R R F S O  : %I) : 

:Chloromethane # 0.471: 0.464; 1.7 # 
:Bromomethane : 0.527: 0.464: 12.0 : 
:Vinyl Chloride * 0.613: 0. 508: 17.2 * 

8 - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - . - - - - ~ 8 ~ ~ ~ - ~ ~ 8 - ~ ~ ~ ~ ~ 8  8---------------------------1------I-----8------8------ 

:Chloroethane : 0.268: 0.439: p:. - 
:Methylene Chloride : 1.644: 2.0i21 2 . 3  : 

9; : Ace tone : 0.999: 1.481: 
:Carbon Disulfide : 8.932: 8.855: 
: l ~  1-Dichloroethene * 1.343: 1.571: 17.0 * 
: IJ 1-Dichloroethane # 3. 135: 3.948: 
: lr2-Dichloroethene (total 1 : 1.693: 2.340: 
:Chloroform * 4.028: 4.318: 2 9  

3: lr2-Dichloroethane : 2. 111: 2.919:-: 
:2-Butanone : 0.068: 0.082: 19. 5 : 
: 1, l J  1-Trichloroethane : 0.477: 0. 527: 10. 9 : 
I Carb on Tetrachloride 0.434: 0.516: 18.9 : 
:Vinyl Acetate : 0.723: 0.940: 
:Brsmodichiu~,ouu~~ane : 8 .627 :  0.7013: 13.0 : 
:1,2-Dichloropropane * 0.398:  0.431 : 8.2 * 
: c i s-l,3-Di c h 1 or o p r op ene : 0.304: 0.378: 24.4 : 

7:Trichloroethene : 0.356: 0.407: 14.4 : 
IDibromochloromethane : 0.441: 0. 5291 19. 1 : 
:1,1r2-Trichloroethane : 0.281: 0.330: 17. 5 : 
:Benzene : 1.226: 1 . 4 0 Z  14.6 I 
: trans-lJ 3-Dichloropropene : 0.691 : 0.804: 16.4 : 
:Bromoform # 0.293: 0.363: 23.9 # 
:4-Methyl-2-Pentanone : 0.511: 0.735:*319> 
:2-Hexanone : 0.579: 0.778:( :  
:Tetrachloroethene : 0.467: 0. 557: 19.3 : 

$SJ? 

4Clr lr2,2-Tetrachloroethane # 0. 531: 0.665: 
:Toluene * 0.923: 1.009: 9 . 3  u 
: Ch lorob enzene # 1.005: 1. 167: 16.2 # 
:Ethylbenzene 9 0.486: 0.594: 22.3 * 
:Styrene : 2.278: 2.550: 12.0 I 
:Xylenes (total) : 1.344: 1.4681 9.2 : 
;================================================; 
: Toluene-d8 : 1.204: 1.346: 1 1 - 8  : 
: Bromof luor obent ene : 0.688: 0.696: 1.1 : 
: l J  2-Dichloroethane-d4 : 1.645: 2. 146: 30.5 : 
8 8 e 8 

8 : 

FORM V I 1  VOA 1/87 Rev. 



L a b  blame: GLAB Contract: 

Lab C o d e :  GLAB Case No.: SAS N o . :  SDG r-10. : 

Instrument ID: EXTRl Calibration Date: 11/ 2/88 Time: ll:19 

Lab F i l e  ID: NOV02CC Init. Calib. Date(s): 10/24/88 10/24/88 

Matrix: (soil/water) WATER Level: (lowlmed): LOW Column: (pack/cap) CAP 

8 * 8 8 8 
8 8 8 8 8 

; COMPOUND : RRF :RRFSO : %D : 
;==--------=----------------;----==;=-----a------a 

: Ch 1 orome t h ane # 0.471: 0.474: 0. 3 4t 
:Bromomethane ; 0- 527: 0.531: 0.6 : 
:Vinyl Chloride * 0.613: 0.5721 6.7 * 
:Ch 1 o r o e  t hane : -Q. 268: 0. -288: 7. 6 -: 
:Methylene Chloride : 1.644: 1.7581 6.9 ! 
: Acetone : 0.9991 1. 155: 15.7 : 
:Carbon Disulfide : 8.932: 8.673: 2.9 : 
:la 1-Dichloroethene 9 1.343: 1.387: 3.3 * 
:1, 1-Dichloroethane # 3,135: 3.289: 4.9 # 
:1,2-Dichloroethene ( t o t a l )  ; 1.693: 1.815: 7.2 : 
:Chloroform u 4.0281 4. 143: 2.9 9 

:lr2-Dichloroethane : 2.111; 2.202: 4.3 : 
: 2-B u tan on e : 0.068: 0.081: 19. 1 : 
:la 1, I-Trichloroethane : 0.477: 0. 587: 23. 1 : 
:Carbon Tetrachloride 1 0.434:  0.528: 21.5 : 
:Vinyl A c e t a t e  : 0,723: 1.0041 : 
: B r o m o d i c h ~ o r o m e e h ~ n e  ; 0.627: 0. 781: 8 

:fa2-Dich’10ropropane 9 0.398: 0.441: 10.8 3t 

:cis-l,3-Dichloropropene : 0. 304: 0.391: 1s. 5 : 
:Trichloroethene : 0.356: 0.399: 12.2 : 
:Dibromochloromethane ; 0.441: 0.470: 6.6 : 
:l, l a  2-Trichloroethane : 0.281: 0.311: 10.9 : 
:Bent ene : 1.226: 1.312: 7.0 : 
:trans-lr3-Dichloropropene ; 0.691: 0.761: 10. 1 
:Bromoform # 0.293: 0.312: 6 . 5  # 
:4-Methyl-2-Pentanone : 0.511: 0.606: 18.8 : 
:2-Hexanone : 0. 579: 0.650: 12.3 : 
: Te tr ac h 1 or oe t h ene ; 0.467: 0.526: 12.8 : 
: l,l12,2-Tetrachloroethane # 0. 531 I 0.536: 4.7 # 
:Toluene 0 0.923: 0.946: 2. 5 * 
: Ch 1 orob en z ene # 1.003: 1.0591 5.4 # 
:Ethglbenzene 9 0. 486: 0. 521: 7.2 9 

: Sty r ene : 2.2781 2.370: 4.0 : 
:Xylenes (total) : 1.344: 1.341: 0.2 : 

:Toluene-d8 : 1.2041 1.283: 6.b  : 
:Bromofluorobenrene 1 0.688:  0.719: 4.6 : 
:1,2-Dichloroethane-d4 : 1.645: 1.757: 6.8 : 

I ------ 8 

#-----------------------------------------------( 
)----------------------------------------------- 

e 8 I 8 8 
I 

FORM V I 1  VOA 1/87 Rev. 



C a s e  No. : E38-3475SAS NO. : SDG :do, : Lab  Code:  GLAD 

Instrument ID: EXTRl Calibration Date: 11/22/88 Time: 9.09 

L a b  File ID: NOV22CC Init. Calib. Date(s): 11/20/88 11/20/88 

Matrix: (soil/water) WATER Level: (low/med): LOW Column: (pack/cap) CAP 

M i n  RRFSO for SPCC(#) = 0.300 (0.250 f o r  Bromoform) Max XD for CCC(+ )  is 25.0% 

I I I I I I I I I I 

: COMPOUND : R R F  :RRF50 : 7J) : 

:Chloromethane # 0.725: 0.415: -# 
;Bromome thane : 0.707: 0. 464: e 
:Vinyl Chloride + 0. 527: 0. 575: 9. 1 * 
:Ch  loroethane : 0.315: 0. 587: a: 
: Me't h y 1 e n e C h 1 or i d e 

l-------------------________)______)____--I------~ 
8 ----- I )-----------------I--------- ,------*------ 

: 1.636: 1.547: %:-4 
: Ace tone : 0.626: 0.529: 15.5 : 
;Carbon Disulfide : 5 . 2 5 2 :  5.100: 3.1 : 
:la 1-Dichloroethene * 1.057; 1.028; 2 - 8  
; IJ 1-Dichloroethane # 3.218: 2. 603: 19,l # 
:1,2-Dichloroethene (total) : 1. 937: 1.370: &2>: 
:Chlorof orm 
: 1'2-Dichloroethane 
:Z-Butanone 
:l, 1,l-Trichloroethane 
:Carbon Te trac h 1 o r i  de 
:Vinyl Acetate 
: B r o n o d d ~ ~ l c r ~ n ~ t h a n ~  
: lS2-Dich1o-roprupane 
: cis-le3-Di ch 1 o r o p r o p  ene 
:Trichloroethene 
: Dibromoc h 1 oromethane 
; 1,lr 2-Trichloroethane 
:Benzene 
: trans-lS3-Dic h loropropene 
:Bromoform 
:4-Methyl-2-Pentanone 
:2-Hexanone 
:Tetrachloroethene 
:I, 11 2,2-Tetrachloroethane 
:Toluene 
:Chlorobenzene 
: Ethy l b  enz ene 
:Styrene 
:Xylenes ( t o t a l )  

Y 4. 671: 4. 031: 13.7 % 

: 2.353: 2. 284: 20. 1 : 
: 0.068: 0.049: 
: 0. 506: 0. 527: 
: 0.489: 0.391 : 20.1 ; 
: 1.763: 2.086: 18.3 : 
' 0. 7i3.T: 0. 7-15: 2. 4 : 

Jt 0. 5 3 5 :  0. 513: 4.2 * 
: 0.447: 0.340: 23.9 : 
: 0.422:  0.396: 6.1 : 
: 0. 5881 0.429: @L>; 
: 0 . 3 8 8 :  0.380: 2.2 : 
: 1.448: 1.385: 4.4 : 
: 0.947: 0-824: 13.0 : 
# 0.398:  0.367: 7.7 # 
: 0.607: 0.394: &&4 
: 0.860: 0.582: c3 
: 0. 527: 0.345: 
# 0.715: 0.513: 
* 1- 157: 0.921: 
# 1.308: 1.317: 0-7 # 
* 0.614: 0.342: 
: 3 . 0 7 5 :  1.893: 

w ;  

FORM VI1  VOA 1/87 Rev.  
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Lab N a m e :  SLAB 

Lab C o d e :  GLAB Case No. 

L a b  F i l e  'ID: OCT25LB 

Date Analyzed: 10/29/88 

Matrix: (soi llwater) WATER 

Instrument ID: EXTR l  

C o n t r a c t :  

SAS NO. : SDG No. : 

L a b  Sample ID: 

T i m e  Ana lqzed :  10: 29 

L e v e l :  ( l o w / m e d )  LOW 

1 :TRIP  BLA 
r3:FIEf-I) B L  
3 ;  43-87 
4 : 52-37 

& !  7O-St5 
7 : 70-86 
8 : 70-E16MS 
7:70-86MSD 

5 : 45-a7 

10:  
1 1 :  
12: 
13: 
14 :  
15:  
16: 
17 :  
18: 
19: 
20: 
21 : 
22: 
23 : 
24 : 
25: 
26 : 
27: 
23: 
29: 
30 : 

I I 

I I 

1 

I 

I I 

8 

I I 

I I 

I I 

I 

I I 

I 1 

I I 

I 1 

8 I 

I 1 

I 
1 

I I 

1 
I 

I 

I 

I 

I 

I 
I 

I I 

1 

I I 

I 

I I 

I I 

: OCT25AOl 
; OCT25A02 
; OCT25A03 
: OCT25GC4 
: CCTZSi105 
: OCT2SAO6 
: OCT25G07 
: OCT25A08 
: OCT2'JC\03 
L I 

I 

I 

I I 

I 

I 

I 

8 

I 

I 
I 

I I 

I 

I 

I I . I 

I I 

1 
I 

s 

I I 

' 1 

I 

I I 

I 

I I 

I 1 

I I 

I 
I 

I I 

I I 

1 

I I 

I I 

1 
a 

I I 

I 

l 

a 
I 

1 I 

t I 

I I 

I 8 

I 

I 

13: 59 
14: 30 
19: 17 
1s: 53 
16: 23 
17:CZ 
17: 39 
18: 14 
18: 51 

I 

I I 

I I 

I I 

I 
I 

, 1 

1 

I 1 . I 

f 
I 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 

e 
I 

I 

COMMENTS: 

page 1 o f  i 
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1A €?A SAlYFLE NO. 
VOLATILE ORGANICS GNALYSIS DATA SHEET 

I I 
I I 

: REAGEN I I 

L a b  Name:  GLAB Contract: I I I 

Lab Code: GLAB Case No.:  SAS No. : SDG N o . :  

M a t r i x :  (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 5. (g/mL) ML Lab File ID: OCT25tB 

L e v e  I : (low/med) LOW Date Received: O/ 01 0 

X Moisture: not dec. 100. Date Analyzed: 10/25/88 

1 - 0 0  Column: (pack/cap) CAP Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q CAS NO. COMPOUND 

I 

10. :u 
10. :u 
10. :u 
10. :u 
5. :u 

10. :u 
5. :u 
5. :u 
5. :u 
5. :u 
9. : 
5. :u 

10. :u 
5. :u 
5. :u 

10. :u 
5. :u 
5. :u 
5. :u 
5. :u 
3. :u 
5. :u 
5. :u 
5. DU 
5. :u 

10. :u 
10. :u 
5. :u 
5. :u 

5. :u 
5. :u 
5. :u 
3. :u 

-5 %4 

i 

1/87 Rev.  FORM I VOA 



N a m e :  GLA8 

C o d e :  GLAB C a s e  N o . :  

F i l e  ID: OCT26LB 

: A n a l y z e d :  io/26/8a 

- i x :  (soillwater) WATER 

:rument I D :  EXTRl 

Con t r z c f :  

SAS No.  : SDG No. : 

Lab S a m p l e  ID:  

T i m e  A n a l y z e d :  1l:OO 

L e v e l :  ( low/med) LOW 

THIS METHOD BLANK A P P L I E S  TO THE FOLLOGIING SAMPLES, MS AND MSD: 

I I EP A LAB I LAE ; TIME : I 

: SAMPLE NO. : SAMPLE I D  FILE ID : ANALYZED : I ---=-------;---------=----I--------,,, 
1---------1 

I------------)--- 
I ------------ 

1 :43-87 
2 : T R I P  BLA 
3:FIELD B L  
4 :  55-86 
5 : 55-86D 
6 : 69-06 
7 : 4-87 
8 : 4-87 
9:4-87 MS 

10:4-87 MSD 
11: 
12: 
13: 
14 t 
15: 
16: 
17: 
18: 
19: 
20: 
21: 
22: 
23: 
24 : 
2s: 
26 : 
27 : 

29: 
30 : 

28: 

I 

* 
I I 

* 1 

I 

I 

I 

I 

I 
I 

I I 

: 
I 
I 

I I . 
I 

0 I 

0 

1 I 

I 

I I 

I 

I 

I 

I I 

I 

I 
I 

I 

I I 

* s 
8 

I I 

: O C T 2 6  
: OCT26AOi 
: O C T 2 6 G 0 2  
: OCT2Sk03 
: OCT25A04 
: OCT26GGJ 
L OCTZSAG6 
: OCT25f iQ7  
: OCT26AO8 

OCT2CjA09 
I I 

I I 

I I 

0 

0 I 

I 1 

8 

: 
I 

I 

* 
I 

I 

I 

I 0 

* 
I 1 

I I 

I I 

I 

I 

I 

I I . I . I 

I I . s 

I 

* 8 

I 

I 1 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

: 
I 

* I 
I 

I I 

I 

I I 

I 

13:OO : 
13:46 : 
14: 13 : 
14:43 : 
15: 24 : 
16:OO ; 
16:34 : 
17:09 : 
17:49 : 
18:20 : 

I 

I 

I 

I 
I 

0 

a I 

I I 

I 

I 

I I 

I 
I 

I 

I 
I 

0 

I I 

I I 

I I 

0 

h -  
I 

I I I 

ENTS: 

1 o f  1 
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Lab N a m e :  GLAB 

Lab Code: GLAB Cas,? No.  : 

Lab F i l e  ID: OCT31LB 

Date Analyzed: i o 1-3 i 188 

Matrix: (soiI/water) WATER 

Instrument ID: EXTRl 

C o n t r a c t :  

SAS No.  : SDG N a .  : 

t a b  Sarngle X I ) :  

T i m e  Analyzed: 14: 40 

L e v e l :  ( l o w i m e d )  LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLESI MS AND MSD: 

1:FIELD BL 
2:T!?I? B L A  
3 : 9-74 
4 :  10-74 
5 : 3-a7 
6 : 8-a7 
7:TRIP BLA 
8:FIELD BL 
9: 1-87 
10: 
1 1 :  
12: 
13: 
14: 
15: 
16: 
17: 
18: 
19: 
20: 
2 1  : 
22: 
23 : 
24: 
25: 
26: 
27 : 
23: 
29: 
30 : 

. I 

I I 

I I 

I 
I 

1 I 

I I 

I 1 

I . I 

I 

I 

I 
I 

8 I 

I I 

8 
1 

8 
I 

I 
I 

I 8 

I 8 

I 

I I 

I 

8 

I 
I 

I 8 

I 8 

8 
I 

I 8 

8 

I I 

: OCT3107 
: OCT3108 
: OCT3109 
: OCT3110 
: OCT3ill 
: OCT3112 
: OCT3113 
: OCT3114 
: OCT3113 
I . 
I 

I $ 

8 8 

I 8 

I I 

I 
I 

I 8 

I I 

I 

I I 

I I 

I I 

I 

I 

s 

I 

I s 

I 
I I 

I I 

I 

I 

8 

I 
8 

I I 

I 

8 

* 
I 

I 
I 

8 8 

I 
I 

s 

I 

I 

I 

D 

I 

18:50 : 
19:24 : 
19: 55 ; 
20: 33 : 
21:oa : 
21:42 : 

22: 30 : 
23:24 : 

22:16 ; 

I 

I I 

I 

I 
I 

I 

I 

I 
b 

I I 

I I 

8 

I 

I 

I I 

8 

I I 

I 

I 
1 

I I 

I 

8 

I 
I 

COMMENTS: 
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1 A  EP.9 SAMPLE NO. 
VOLATILE CRGANI CS ANALYS 1 S EATA SiiEET 

I 8 I 

I 

I I 8 

: REAGEN a 

Lab N a m e :  GLAB Contract: 

Lab Code: GLAB Case N o . :  SAS No.: SDG N o . :  

Matrix: (soi l/water) WATER Lab Sample ID: 

Samp 1 e wt / v o  1 : 5. (g/mL) ML Lab File ID: OCT31LB 

Leve 1 : (low/med) LOW Date Received: 01 O/ 0 

% Moisture: not dec.100. Date Analyzed: 10/31/88 

Column: (packlcap) CAP Dilution Factor: 

CONCENTRAT I ON UNITS: 
C A S  NO. COMPOUND (ug/L or ug/Kg) UG/L 

8 I 

8 

8 

8 

8 

8 

8 

8 

e 

I 

8 

1 

a 

e 

8 

I I 

8 

I 

I 

i 

FORM I VOA 

8 8 

: 
I 

* 
I 
8 

8 

I 

8 

8 

I 

8 

8 

I 

I 

I 

8 

8 

I 

. I  
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L 3 b  ! ‘ J , ~ I x ~ :  G L A Z  C c n t r s c t :  

L a b  C o d e :  GLAD C a s e  N o . :  s.4s No. : SDG No. : 

Lab File ID: NOV02LB Lab Sample ID: 

Date  Analyzed: 11/  2/88 Time Analyzed: 12: 53 

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

Instrument ID: E X T R l  

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I EPA LAB t LAB : TIME : I I I 

: SAMPLE NO. : SAMPLE ID : FILE ID : ANALYZED : 

1 : 3-74 : NOVO201 : 1 3 : 4 8  : 
2: 10-74 : NOVO202 : 1 4 : 1 8  : 

I------------*---- -----)--------------I-----,__,,) 1----------1 . 
I 

1 I 

3 : 3-87 I : NOVO203 : 14:57 : I 

4 :  . I I I I 

5:  I I I I 

6 :  I I , 
7 :  I 

3 :  8 I . 
9: 1 I I 

10: I I 
I 

11: I I 
I I 

12: I I 
* 

13: I 
L I 

14:  I t 
1 

1s: I 
I I 

16: I 1 
I 

17: I 
I 

18: I 
I 

19: I I 
I 1 

20: . f i  

21 : 1 
I t 

22: I 
I 8 

23 : I I 
I 

24: I 
I I 

25: I I 
I 

26: I 
I I 

27: I 
I I 

28 : I I 
I I 

23: I -  I 

30 : I 
I # 

. I 

I I I 

I . 
I I 

I I 
I l 
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I 
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IA E P A  SAMPLE NO. 
V G L A T I L E  ORGANICS ANALYSIS DATA SHEET 

I 
I I 

: REAGEN I I 

Lab Name: GLAB Contract: I 8 
I . 

L a b  Code: GLAB Case No.: S A S  No.: SDG No. : 

Ma tr i x : ( so i 1 /water WATER Lab Sample ID: 

Sample wt/vol: 5. (g/mL) ML Lab File ID: NOVO2LJ3 

Leve 1 : ( low/med 1 LOW Date Received: O/ O/ 0 

X Moisture: not dec. 100. 

Column: (pack/cap) CAP 

Date Analyzed: l l /  

Dilution Factor: 

8 

I 

8 

I 

8 

8 

8 

I 

8 

8 

8 

8 

8 

r 

8 

I 

8 

8 

8 

CAS NU. 
CONCENTRATION UNITS: 

COMPOUND (ug/L of ug/Kg) UG/L 
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:SI&? 

Lz b 

Lab 

Nan2 : ;LP!2 

C o d r :  SLAB Cas ?  ?IC. : 

F i l e  IG: NGV22LB 

Zate G n a l y z e d :  i i/22/aa 

M a  tr i x : t s o  i 1 /water ) WATEli 

X n s t r u m e n t  ID: EXTRl 

2 G n ~ r z c  t: 

E3P-3475SAS No. : SDG No. : 

L a b  S a m p l e  ID: 

T i m e  Analyzed: 

L e v e  i : t low/med 1 LOW 

THIS METHOD BLANK A P P L I E S  TO T H E  FOLLOWING SAMPLES,  MS AND MSD: 

1 : 2-07 
2: 62-86 
3 :  5-87 
4:TRIP B L  
5:FIELD B L  
6 :  
7 :  
El: 
9 :  

10: 
11:  
12: 
13: 
14: 
15: 
16: 
17: 
18; 
19: 
20 : 
21 : 
22: 
23 : 
24 : 
25: 
25: 
27: 
28 ! 
29 : 
30 : 
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NOV2206 
N O V 2 2 0 7  
NOV2208 
NOV2209 
NOVZ210 
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I 1 

I 

I 

l 
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I 

I 
I .  

17:22 : 
17~57 : 
18:32 : 
19:07 : 
19:42 : 
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I I 
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Ma tr i x : ( s o  i l/watzr 1 !JATER Lab Sample ID: 

Sample wt/vol: 5. ( g i m L )  ML L a b  File ID: NOV22LB 

t e v e  I : { 1 ow/med 1 LOW Date Received: O /  O /  0 

X Moisture: not dec. 100. Date Analyzed: 11/22/88 

Column: (pack/cap) CAP Dilution Factor: 

CCNCENTRATION UNITS: 
CAS NO. COMPOUND ( u g / L  or ug/Kg) UG/L 
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1 SOP WORK SHEETS FOR VOLATILES I 
SURROGATES 

INCLUDE MATRIX SPIKES, BLANKS AND  RE-RUNS HERE 1 

I 



1 3 b  it!ame: ;LAB 

L a b  Code: GLAB 

. . .. 

C G n t r a r t :  

Csse No.  : E38-34755A5 >lo. : SDG N o . :  

I 
I EP A : S I  ; 52 : S3 :OTHER :TOT: 

# - - - - - - - - - - - - l - - - - - - , - - - ) - - - - - l - - - ~ ~ ~ l ~ ~ ~ ~ ~ ~ l ~ ~ ~ l  )------#------I---# 

1 :RGNT B : 108 : 96 : 97 : : o :  
2: 2-87 : 95 : 103 : a8 : : o :  
3: 62-86 90 : 91 : 86 : : o :  
4 : 5-87 : 104 : 93 : 89  : : o :  
5:TRIP BL  : 91 : 99 : 94 : : o :  
6:FIELD BL : 93 : 101 : 93 : : o :  
7 :  
8 :  I : 
9 :  

1 1 :  I . -  I 

10: 

12: I # I I # # I 1 

13: 
I : 14: # I 

15: I I # # 1 # # # 

16: . I I # I I # I 

17: # I I I I # I * 
18: # : 
19: I I I I I # I * 
20: I I I I # 8 # 

21 : 1 # # I 

22: I # I I I # I # # 1 

23: # # I 1 I t # L e 

24 : 
23: 1 # I I I * # # 

2i5: 1 # # # # # # 

27: I I # s # # # # 

: SAMPLE NO. :(TOL)#:(BFB)#:(DCE)#: : OUT 
I------------ E------#------ 

I I I I I 
I I # 

# , * # 

# I # I I I 

I I I # I # 
I # 

1 I I I 
I 1 

# 

* 
# 

# - - -  

I I # I # 
I 

I I I 

# 
I I 

I 

. # I 
# I 

# I 

# # # I 

# # I # # 
# # # 

I 

28 : 1 I 1 I # I # # 

29 : # I I I # # I I 

30 : # I I I I # t 

QC LIMITS 
Sl (TOL) = Toluene-d8 (88-1101 
S2 (BFB) = Bromofluorobenrene (86-115) 
S3 (DCE) = 1,2-Dichloroethane-d4 (76-114) 

# Column to be used to flag recovery values 

9 Values outside o f  contract required GC limits 

I) Surrogates diluted out 
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THIRD QUARTER 1988 GROUNDWATER M0NITC)RING WELL REPORT 

T h i s  e n c l o c , u r e  c o n t a i n s  t h e  H a d ~ i o c h e m i s r t v  l a b o r a t o r y  d a t a .  
for  T r i t i u m ,  Gross A l p h a ,  a.nd G r n s s  Fpta for  Area 2, Fie1 
H i l l s i d e ,  o f  t h i r d  q u a r t e r  198% g r o u n d w a t e r  m o n i t o r i n q  wells. 
T h i r t y - f n c ! r  wells wpre c h e c k e d  f o r  t h i s  area i n  t h e  t h i r d  
q u a r t e r .  A t o t a l  of  s e v e n t e e n  wells. were a c t u . a l l y  sa.mpled w i t h  
s i x t e e n  wells c o m i n g  up d r y .  Well 5?--8S c o u l d  n o t  b e  s a m p l e d  d u e  
t o  a b r - o k e n  c a s i n g .  T a b l e  1 c o n t a i n s  a l i s t i n g  of  t h e  wells 
s a m p l e d  as  well as t h e  d r y  w e l l s .  Wells w i t h  a n  * n e x t  t o  t h e m  
were o n l y  s a m p l e d  f o r  v o l a t i l e  o r g a n i c s  d u e  t o  t h e  l a c k  of water 
v o l u m e  i n  t h e  well. 

T r i p  a n d  f i e l d  b l a n k s  were p i c k e d  up i n  t h i s  ares. of 
s a m p l i n g .  No f i e l d  d u p l i c a t e  well was, s a m p l e d  f o r  t h i s  area. Cin 
e q u i p m e n t  b l a n k  w a s  s a m p l e d  for  a l l  ana lytes  e x c e p t  t h e  v o l a t i l e  
o r g a n i c s .  

T h i s  r e p o r t  s u m m a r i z e s  t h e  a n a l y t i c a l  r e s u l t s  w i t h  n n  
a t t e m p t  t o  asses'; t h e  l eve l . ;  o f  t h e  analyte.; f o u n d .  

E a c h  a n a l y t e  i s  a n a l y z e d  b y  a d o c u m e n t e d  l a b o r a t o r y  
p r o c e d u r e  ( L - p r o c e d u r e )  t h a t  is c o n t r o l l e d  b y  t h e  Q!ua l i ty  
L a b o r a t o r y .  T h e  L - p r o c e d u r e  g i v e s  a t e c h n i c a l  a n d  c o m p r e h e n s i v e  
d e s c r i p t i o n  of t h e  Q u a l i t y  A s s u r a n c e  (QA)  i n v o l v e d  i n c l u d i n g  
s t a n d a r d s ,  s p i k e s ,  d u p l i c a t e s ,  a n d  d a t a  h a n d l i n g .  Some B A  w i l l  
b e  r e p o r t e d  i n  e a c h  s e c t i o n  a5 i t  p e r t a i n s  to t h e  p a r t i c u l a r  
a n a l v s i s .  T h e  QG d a t a  i s  r e t a i n e d  w i t h  t h e  raw d a t a  i n  t h e  
G e n e r a l  L a b o r a t o r y  m a i n  r e p o r t  f i l e  system. 

T h e  s a m p l i n g  for  g r a u n d w a t e r  m o n i t o r i n g  wells i s  p e r f o r r n p d  
b y  t h e  G e n e r a l  L a b o r a t o r y  p e r s o n n e l .  T h e  s a m p l i n g  o u t l i n e  i s  
c o n t a i n e d  i n  t h e  S a m p l i n g  P r o c e d u r e  f o r  t h e  G r o u n d w a t e r  
M m n i t o r i n g  P r o g r a m  L - p r o c e d u r e .  T h e  s a m p l e  l o g g i n g  a n d  t r a c k i n g  
system i s  o u t l i n e d  i n  t h e  S a m p l e  A d m i n i s t r a k i o n - G e n e r a l  
Lahoratory L - p r o c e d u r e .  

T h r e e  d i f f e r e n t  t y p e s  of b l a n k s  f o r  QA are p i c k e d  u p  i n  t h e  
f i e l d  a n d  s u b m i t t e d  as  a c t u a l  samples. T h e s e  i n c l u d e  a t r i p  
b l a n k  ( T B )  w h i c h  c o n s i s t s  of s a m p l e  b o t t l e s  f i l l e d  w i t h  d e i o n i z p d  
wa.ter i n  t h e  l a b ,  s e a l e d  a n d  t r a n s p o r t e d  i n t o  a n d  o u t  of  t h e  
f i e l d  d u r i n g  s a m p l i n g .  A f i e l d  b l a n k  (FBI c o n s i s t s  of  a set @f 
s a m p l e  b o t t l e s  f i l l e d  w i t h  d e i o n i z e d  water i n  t h e  f i e l d  a t  a. well 
l o c a t i o n  t h a t  was s a m p l e d  t h a t  d a y .  An e q u i p m e n t  b l a n k  (EB) 
c o n s i s t s  of a d e i o n i z e d  water r i n s e  of  t h e  s a m p l e  e q u i p m e n t  a f ter  
i t  h a s  b e e n  c l e a n e d  a n d  r i n s e d .  A d u p l i c a t e  w e l l  i s  a s e c o n d  
f u l l  set of s a m p l e  b o t t l e . ;  t h a t  are f i l l e d  a t  a w e l l  a f ter  t h e  
o r i g i n a l  s a m p l i n g .  J h i s  f i e l d  d u p l i c a t e  well i s  r e f e r r e d  t o  as 
t h e  w e l l  number  f o l l o w e d  b y  a "D". 



TABLE 1 

1 +-74 
56-84 
61-86* 
62-86 

7 i:) - 9 & 
1 -87* 
2-87 
3-87 
4-87 
5-87 
4-87s 
8-87 
43-87 
45-87 
52-87 

t.9-06 

WELLS SAMPLED FOR AREA 2 OF- 3RD QUARTER 1988 

r- 

c 
J 1-84 
~ 8 - 8 6  
63-84 
64-86 
65-86 
68-85 
44-87 
47-87 
48-87 
4?-87 
5(:) -E( 7 
51-87 
53-87 
54-87 
55-P7 

* W A S  ONLY C O L L E C T E D  
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RADIOCHEMICAL ANALY SEIS 

Gross Alpha/Gross Beta Analyses 

Gross alpha and gross beta a c t i v i t i e s  a re  measured by evaporating an aliquot of 
t he  sample onto  a planchet and counting the alpha and beta a c t i v i t i e s  in a gas 
flow proportional counter. Couting e f f ic ienc ies  fo r  both alpha and beta 
p a r t i c l e s  are determined from a counting eff ic iency vs so l ids  weight curve. 
These curves were determined using plutonium-239 for the alpha eff ic iency curve 
and a solution of s t ront ium-90,  yttrium-90 for the beta eff ic iency curve. 

The theoret ical  minimum detectable  a c t i v i t y  (MDA) for the  analysis method i s  
based on the detector  background, de tec tor  efficiency, count time and volume of 
sample analyzed. The so l ids  concentration- in the sample i s  generally the 
l imi t ing  fac tor  because the al iquot  s i z e  analyzed must be chosen so tha t  the 
residue weight on the  planchet will  n o t  exceed 100 mg. The MDA for each analysis 
i s  calculated and i f  the observed r e s u l t  i s  l e s s  than the  MDA, the MDA i s  a lso 
reported. 

Qual i t y  assurance and qual i t y  control f o r  gross alpha and gross beta analyses 
a re  provided by the following methods: 

1) Two planchets a re  prepared f o r  each sample. Thle two counts must agree within 
the  uncertainty associated with counting s t a t i s t i c s  or the  sample i s  reanalyzed. 

2 )  Ten percent o f  the  samples a re  analyzed in duplicate and both r e su l t s  are  
reported. Such duplicate analyses a re  designated as Lab Duplicates. 

3) A control sampl4 is analyzed with each batch of samples. The batch in which 
a sample was analyzed in denoted by the  "Batch # ' I  and the  corresponding control 
sample data for each batch i s  given i n  the  "QA/QC Data" section of the report .  

3) Additional measurement control samples, submi t t ed  by an independent 1 ab, are 
analyzed per iodical ly .  The data for these analyses are avai lable  in the archives. 

The lower MDAs and uncertaint ies  for this quarter ' s  gross alpha and gross beta 
data  as compared t o  previous quar te r ' s  analyses can be a t t r ibu ted  t o  the  new 
analysis  method, in which the  alpha and beta ac t iv i ty  were determined 
simultaneously. This enabled the  count  time t o  be twice as  long as tha t  used 
in previous analyses. 

Tri t i  um Anal yses 

Tritium, as t r i t i a t e d  water, i s  separated from the sample matrix by d i s t i l l a t i o n  
and i s  quantified by l iquid s c i n t i l l a t i o n  counting. The theoret ical  minimum 
detectable  ac t iv i ty  (MDA) f o r  t h i s  analysis  method i s  a function of the detector 
background, detector  eff ic iency,  count time and the volume of  sample analyzed. 
The MDA i s  calculated for each analysis  and i f  thie observed r e s u l t  i s  l e s s  t h a n  
the  MDA, the  a c t i v i t y  i s  reported as  less than the MDA. 



Qual i ty  assurance and qua l i t y  control  f o r  t r i t i um analyses are provided by the 
fo l lowing  methods: 

1) Each sample v i a l  i s  counted twice and the average i s  used t o  ca lcu late  the 
reported a c t i v i t y .  The two counts must agree with in  counting s t a t i s t i c s  o r  the 
sample i s  reanalyzed. 

2) A control sample i s  analyzed with each batch o f  samples. The batch i n  which 
a sample was analyzed i s  denoted by the "Batch # "  and the corresponding control 
sample data f o r  each batch i s  g iven i n  the "QA/QC Data" sect ion  o f  the report.  

3) Ten percent o f  the samples are analyzed i n  dupl icate  and both r e s u l t s  are 
reported. The dupl icate analyses are designated as a Lab Dupl icate.  

4) Addit ional  control  samples, submitted by an independent l a b  (IMECS and EPA- 
EMSL-LV), are analyzed per iod ica l l y .  Data from these analyses are .avai lable i n  
the archives.  

I s o top i c  Anal yses 

Plutonium, uranium and americium i sotopes  are analyzed us ing  ion-exchange and 
solvent extract ion  t o  i s o l a t e  the isotopes o f  in teres t ,  followed by 
e lectrodepos i t ion  onto counting planchets,  and ana l y s i s  by alpha spectroscopy. 
A reagent blank i s  analyzed with each sample batch and the sample a c t i v i t y  i s  
corrected f o r  reagent blank a c t i v i t y  based on h i s t o r i c a l  reagent blank analyses.  
A control sample i s  a l s o  analyzed with each sample batch. The sample batch i n  
which a sample was analyzed i s  denoted by the "Batch # "  and the corresponding 
control  sample data i s  g iven i n  the "QA/QC Data" sect ion  o f  the report .  

The MDA f o r  t h i s  ana l y s i s  method i s  dependent on detector background, uncertainty 
of the reagent blank a c t i v i t y ,  chemical recovery and volume o f  sample analyzed. 
The MDA f o r  each ana l y s i s  i s  calculated, and if the sample a c t i v i t y  i s  l e s s  than 
the MDA, the MDA i s  a l s o  reported. 

The uncerta int ies ,  denoted as  +/- i n  t h i  s report  , were cal cul ated by propagation 
of the e r ro r s  due t o  counting s t a t i s t i c s  and are stated a t  the two sigma l e ve l .  
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EBB- 2939 

Uell Nunber 

Sample Date 
56-86 
7-14-88 

70-86 
Batch # 7-14-88 Batch # 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 

Pu- 239,240 (pCi/ 1 ) 

Am-241 (pCi/l) 
U-233,234 (pCi/l) 

U-235 (pCi/L) 
U-238 (pCi/l) 
Tritium (pCi/l) 

2 +/- 1 
4 +/- 3 

0.00 +/- 0.04 
0.02 +/- 0.09 
0.04 +/- 0.10 
0.00 +/- 0.03 
0.00 +/- 0.14 
<2.0 * E2 

(MOA 4) 
(MOA 8) 
(MDA 0.10) 
(MDA 0.51) 
(MDA 0.28) 
(MDA 0.08) 
(MDA 0.44)  
(MOA) 

AB- 1 
AB- 1 
ISO-71 
ISO-83 
ISO-71 
ISO-71 
ISO-71 
H3 - 04 

1 +/- 1 
6 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.09 
0.27 +/- 0.12 
0.01 +/- 0.04 
0.19 +/- 0.16 
<2.0 * E2 

(MDA 2) AB-1 
AB- 1 

(MDA 0.11) ISO-71 
(MDA 0.56) ISO-83 

1 7 1  SO- 
(MDA 0.07) ISO-71 
(MDA 0.41) 150-71 
(MDA) H3 - 04 

Well Nunber 

Sample Date 
2-87 
7-14-88 

62-86 
Batch # 7-15-88 Batch # 

Gross Alpha <pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/ I ) 
Am-241 (pCi/l) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
U - 238 (pCi/l) 
Tritium (pCi/l) 

1 1  +/- 3 
6 +/- 2 

0.00 +/- 0.04 (MDA 0.10) 
0.00 +/- 0.08 (MDA 0.29) 
9.2 +/- 0.9 
0.13 +/- 0.05 
4.2 +/- 0.5 
(2.3 +/- 0.9)*E2 

AB-5 
AB-5 
150-71 

ISO-97 
ISO-71 
1SO-71 
ISO-71 
H3 - 04 

5 +/- 1 
6 +/- 1 

0.00 +/- 0.11 
0.00 +/- 0.17 
3.9 +/- 0.4 
0.10 +/- 0.04 
3.3 +/- 0.4 
<2.2 * E2 

AB-2 
AB-2 

(MDA 0.20) ISO-99 
(MDA 0.59) ISO-74 

ISO-74 
(MDA 0.19) ISO-74 

ISO-74 
(MDA) H3-05 

Well Nunber 

Sample Date 
4-87 
7-15-88 

TB 
Batch # 7-19-88 Batch # 

Gross Alpha (pCi/l) 

Gross Beta (pCi/l) 

Pu-239.240 (pCi/l) 
Am-241 (pCi/l> 
U-233,234 (pCi/l) 
U - 235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pCi/l) 

Lab Duplicate 

Lab Duplicate 

37 +/- 6 AB-4 9 +/- 1 ** 
0 +/- 1 
13 +/- 2 ** 
-1 +/- 1 

0.00 +/- 0.04 
0.00 +/- 0.17 
0.00 +/- 0.10 
0.00 +/- 0.03 
0.00 +/- 0.14 
<2.1 E2 

AB-4 
AB-16 
AB-4 
AB-16 

(MDA 0.10) ISO-99 
(MDA 0.85) ISO-74 
(MDA 0.25) ISO-74 
(MDA 0.07) ISO-74 
(MDA 0.39) ISO-74 

(MDA) H3 - 07 

30 +/- 4 AB-4 

0.00 +/- 0.04 
0.00 +/- 0.17 
19 +/- 2 
0.55 +/- 0.10 
14 +/- 1 
<2.1 * E2 

(MDA 0.09) ISO-99 
(MOA 0.65) ISO-74 

ISO-74 
ISO-74 
ISO-74 

(MOA) H3-07 

** Sample may have been contaminated during the analysis. Note the rerun. 



Well Nunber 

Sample Date 

Gross Alpha <pCi/t) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/l) 

Am-241 (pCi/l) 
u-233,234 (pCi/l) 

U-235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pC'i/t) 

Well Nunber 

Sample' Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
PU-239, 240 (pCi/ 1 ) 
Am- 241 (pCi/l) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pCi/l) 

Vel1 Nunber 
Sample Date 

Gross Alpha (pCi/l) 
Lab Duplicate 
Lab Duplicate 

Lab Duplicate 
Lab Duplicate 

Gross Beta (pCi/l) 

Pu-239,240 (pCi/l) 
Am-241 (pCi/l) 
U-233,234 (pCi/l) 
U - 235 (pCi/l) 
U - 238 (pCi/l) 
Tritium <pCi/L) 

FB 
7- 19-88 

0 +/- 1 
-1 +/- 2 

0.00 +/- 0.04 
0.05 +/- 0.17 
0.02 +/- 0.10 
0.00 +/- 0.03 
0.04 +/- 0.15 
<2.1 E2 

(MDA 2) 
(MDA 4) 
(MDA 0.09) 
(MDA 0.54) 
(MDA 0.29) 
(MDA 0.08) 
(MDA 0.45) 
( MDA ) 

69-86 
Batch # 7- 19-88 

AB-2 
AB-2 
ISO-99 
ISO-74 
ISO-74 
ISO-74 
ISO-74 
H3-07 

8 +/- 3 
9 +/- 3 

0.00 +/- 0.06 
0.00 +/- 0.17 
10 +/- 1 
0.19 +/- 0.06 
7.1 +/- 0.7 
<2.D * E2 

Batch # 

AB-5 
AB-5 

(MDA 0.13) K O - 9 9  
(MDA 0.62) ISO-74 

ISO-74 
ISO-74 
ISO-74 

(MDA) H3 - 04 

52-87 
7-19-88 

39 +/- 5 
23 +/- 4 
0.01 +/- 0.08 
0.01 +/- 0.17 
28 +/- 3 
0.53 +/- 0.22 
19 +/- 2 
<2.0 * E2 

10-74 
Batch # 7-20-88 

AB-2 
AB-2 

(MDA 0.27) ISO-75 
(MDA 0.99) ISO-75 

ISO- 100 
I so- 100 
ISO-100 

(MDA) H3-03 

3 +/- 4 
1 +/- 3 

0.00 +/- 0.07 
0.00 +/- 0.08 
6.2 +/- 0.6 
0.21 +/- 0.06 
4.5 +/- 0.5 
<2.1 * E2 

Batch # 

(MDA 8) AB-2 
(MDA 8) AB-2 
(MDA 0.30) ISO-75 
(MDA 0.44) ISO-1005 

ISO-75 
ISO-75 
ISO-75 

(MDA) H3 - 07 

5-87 
7-20-88 

13 +/- 5 
12 +/- 5 
18 +/- 5 
17 +/- 6 
18 +/- 5 
18 +/- 5 
0.00 +/- 0.07 
0.11 +/- 0.17 
14 +/- 1 

0.29 +/- 0.07 
8.2 +/- 0.9 
<2.1 E2 

9-74 
Batch # 7-21 -88 

AB-2 
AB-7 
AB-16 
AB-2 
AB-7 
AB-16 

(MDA 0.23) ISO-75 
(MDA 1.2) ISO-75 

ISO- 100 
ISO-100 
ISO-100 

(MDA) n3 - 07 

15 +/- 4 
18 +/- 5 

1 1  +/- 3 
9 +/- 3 

0.00 +/- 0.04 
0.00 +/- 0.10 
12 +/- 1 
0.28 +/- 0.07 
8.6 +/- 0.9 
<2.3 * E2 

Batch # 

AB-6 
AB-6 

AB-6 
AB-6 

(MDA 0.12) ISO-80 
(MDA 0.44) ISO-108 

ISO-80 
150-80 
ISO-80 

(MDA) H3 - 24 



3rd Quarter Groundwater Report 

E88 - 2939 

Well Nunber 

Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/t) 
Pu-239,240 (pCi/l) 

Am-241 (pCi/l) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 

U - 238 (pCi/l) 
Tritium (pCi/l) 

43-87 
7-21 -88 

21 +/- 4 
21 +/- 4 
0.00 +/- 0.04 
0.00 +/- 0.09 
ia +I- 2 
0.57 +/- 0.11 
16 +/- 2 
<2.2 * E2 

3-87 
Batch # 7-22-88 

AB-5 
AB-5 

(MDA 0.12) ]so-a0 
(MDA 0.47) ]so-io8 

rso-a0 
Iso-a0 
ISO-80 

(MOA) H3-23 

2 +/- 1 
6 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.11 
1.2 +/- 0.2 
0.00 +/- 0.03 
0.42 +/- 0.17 
q2.1 E2 

Batch # 

(MDA 3) AB-5 
AB-5 

(MDA 0.14) ]so-a0 
(MDA 0.60) ISO-108 

ISO-80 
(MDA 0.07) ISO-80 

rso-a0 
(MDA) H3-07 

Well Number 

Sample Date 

Gross Alpha (pCi/L) 
Gross Beta (pCi/l) 

Pu- 239,240 ( pC i/ 1 ) 
Am-241 (pCi/l 1 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
u-238 (pCi/l) 
Tritium (pCi/l) 

8-87 
7-22-88 

a +I- 3 
10 +/- 3 
0.00 +/- 0.04 
0.01 +/- 0.09 
1.6 +/- 0.2 
0.04 +/- 0.04 
0.45 +/- 0.17 
<2.2 * E2 

45-87 
Batch # 7- 22 - aa 

AB-7 
AB-7 

(MDA 0.12) Iso-a0 
(MDA 0.39) ISO-80 

ISO-80 
(MDA 0.10) ]so-a0 
(MDA 0.53) ISO-80 
(MDA) H3 - 05 

2 +/- 1 
14 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.12 
1.3 +/- 0.2 
0.02 +/- 0.04 
0.79 +/- 0.20 
<2.1 * E2 

Batch # 

(MDA 3) AB-5 
AB-5 

(MDA 0.13) ]so-a0 
(MDA 0.84) Iso-io8 

]so-a0 
(MDA 0.08) Iso-a0 

ISO-80 
(MOA) H3 - 07 

Well Number 

Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/l) 

Am- 24 1 (pCi/l) 
U-233,234 (pCi/l) 

U - 235 (pCi/l) 
u - 238 (pCi/l) 
Tritium (pCi/l) 

EB 
7-22-88 

0 +/- 1 
0 +/- 2 

0.02 +/- 0.04 
0.01 +/- 0.09 
0.02 +/- 0.10 
0.00 +/- 0.03 
0.30 +/- 0.17 
<2.2 * E2 

(MDA 2) 
(MDA 4) 
(MDA 0.12) 
(MDA 0.96) 
(MDA 0.21) 
(MDA 0.06) 
(MDA 0.33) 

(MDA) 

Batch # 

AB-5 
AB-5 
ISO-80 
Iso-a0 * 
Iso-a0 
ISO-80 
ISO-80 
H3 - 06 

* Chemical recovery < 30% 
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Quality Assurance/Quality Control Data 

E88- 2939 

GROSS ALPHA/GROSS BETA CONTROL SAMPLE RESULTS 

Gross Alpha (pCi/l) 
Batch # Control IO Observed Actual Observed Actual 

Gross Beta (pCi/l) 

AB-1 EPA 7/22/88 13 +/- I 15 4 +/- 1 4 

AB-2 EPA 7/22/88 12 +/- 1 15 4 +/- 1 4 

AB-4 EPA 7/22/88 13 +/- 1 * 15 5 +/- 1 4 

AB-5 EPA 7/22/88 13 +/- 1 15 7 +/- 1 * 4 

AB-6 EPA 7/22/88 12 +/- 1 15 5 +/- 1 4 

AB-7 EPA 9/23/88 9 +/- 1 a 10 +/- 1 10 

AB-16 EPA 9/23/88 a +I- 1 8 10 +/- 1 10 

Analysis failed PA tests. 

Note: Participant average of EPA X-check 7/22/88 Alpha = 12 pCi/l 
Beta = 6 p C i / l  

9/23/88 Alpha = 8 pCi/l 
Beta = 1 1  pCi/l 

PLUTONIUM CONTROL SAMPLE RESULTS 

Plutoniun-239 (d/m/ml) 
Batch # Control ID Observed Actual 

I SO- 71 CSL 630135 4.38 +I- 0.56 5.0 +I- 0.2 
4.06 +/- 0.51 5.0 +/- 0.2 

ISO-75 CSL 630135 5.15 +/- 0.56 5.0 +/- 0.2 
5.77 +/- 0.61 5.0 +/- 0.2 

ISO-80 CSL 630135 4.32 +/- 0.56 5.0 +/- 0.2 
5.88 +/- 0.70 5.0 +/- 0.2 

ISO-99 CSL 602479 6.11 +/- 0.74 6.2 +/- 0.1 
(0.25 m l )  6.21 +/- 0.76 6.2 +/- 0.1 



Batch # Control ID 

ISO-74 CSL 630113 

ISO-75 CSL 630113 

ISO-80 CSL 630113 

ISO-83 CSL 630113 

ISO-97 CSL 630113 

ISO-1OOB CSL 630113 

ISO-108 CSL 630113 

* Chemical recovery ~ 3 0 %  

Arnericiun-241 (d/m/rnl) 
Observed Actual 

5.07 +/- 0.68 5.0 +/- 0.1 
5.09 +/-  0.69 5.0 +/- 0.1 

5.96 +/- 0.87 5.0 +/- 0.1 
5.36 +/-  0.90 5.0 +/- 0.1 

5.41 +/-  1.05 5.0 +/- 0.1 
5.71 +/- 1.02 5.0 +/- 0.1 

5.21 +/-  1.00 5.0 +/- 0.1 
5.29 +/-  1.06 5.0 +/- 0.1 

5.11 +/- 0.76 5.0 +/- 0.1 
4.76 +/-  1.05* 5.0 +/-  0.1 

5.79 +/- 0.84 5.0 +/- 0.1 

5.13 +/- 0.79 5.0 +/ -  0.1 
5.95 +/-  0.84 5.0 +/- 0.1 

Batch # Control ID 

150-71 CSL 620209 

ISO-74 CSL 620209 

ISO-75 CSL 620209 

ISO-80 CSL 620209 

ISO-100 CSL 620209 

Uran i un- 234 ( d/m/ml) Uranium-235 (d/m/ml) Uranium-238 (d/m/ml) 
Observed Actual Observed Actual Observed Actual 

4.31 +/- 0.48 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 4.66 +/- 0.53 4.89 +/-  0.10 

5.13 +/- 0.55 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.35 +/- 0.58 4.89 +/-  0.10 

4.55 +/- 0.52 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/-  0.01 4.78 +/- 0.56 4.89 +/ -  0.10 

4.89 +/-  0.53 4.94 +/-  0.10 0.25 +/- 0.06 0.22 +/-  0.01 4.70 +/- 0.53 4.89 +/- 0.10 

4.70 +/- 0.52 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.21 +/- 0.58 4.89 +/- 0.10 
5.32 +I- 0.57 4.94 +I- 0.10 0.19 +I- 0.06 0.22 +I- 0.01 5.29 +I- 0.58 4.89 +I- 0.10 

4.66 +/- 0.55 4.94 +/- 0.10 0.17 +/- 0.07 0.22 +/- 0.01 5.12 +/- 0.60 4.89 +/-  0.10 

4.77 +/- 0.52 4.94 +/- 0.10 0.22 +/- 0.07 0.22 +/- 0.01 4.98 +/- 0.56 4.89 +/-  0.10 

5.58 +/- 0.59 4.94 +/-  0.10 0.13 +/- 0.06 0.22 +/- 0.01 4.81 +/- 0.54 4.89 +/- 0.10 

5.25 +/- 0.55 4.94 +/- 0.10 0.22 +/-  0.06 0.22 +/- 0.01 5.56 +/-  0.60 4.89 + / -  0.70 



3rd Quarter Groundwater Report 

Quality Assurance/Quality Control Data 

Em- 2939 

TRITIUM CONTROL SAMPLE RESULTS 

Control sample ID - CSL 630132 

Batch # 

H3-03 

H3-04 

H3-05 

H3- 06 

H3 - 07 

H3 - 23 

H3 - 24 

Observed (pCi/L) standard (pCi/O 

(1.1 +/- 0.1) * E3 1001 +/- 44 

(9.5 +/- 1.1) * E2 1000 +/- 44 

No control sample run. 

(7.9 +/- 1.1) * E2 1000 +/- 44 

(9.3 +/- 1.1) * E2 999 +/-  44 

(1.0 +/- 0.1) * E3 974 +/- 43 

(9.5 +/- 1.2) E2 974 +/- 43 
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FOURTH QUARTER 1988 GROUNDWGTER MONITORING WELL HEPORT 

Th i s  enclosure contains the Atomic Absorption laboratory 
data f o r  Area 2, €381 H i l l s i d e ,  of fourth  quarter 1988 groundwa-ter 
monitoring wells. Thirty-four we l l s  were checked fo r  t h i s  area 
i n  the fourth quarter. A t o ta l  of f i f t een  wel l s  wm-e acti!al ly 
sampled with eighteen we l l s  coming up dry. Well 59-8s ha.d a 
cracked cas ing and was not sampled. Table 1 contains a l i s t i n g  
of the wel l s  sa.mpled as well a s  the dry wel ls.  Wells with a.n ic 
next t o  them were only  sampled f o r  v o l a t i l e  organics  due trj the 
lack of water volume i n  the we1 1. 

Four s e t s  of t r i p  and f i e l d  b lanks  were picked ~1.p i n  t h i s  
area of sampling. A f i e l d  dupl icate  well ?I labeled 5 6 - € % D ,  was 
a l s o  sampled fm- t h i s  area. 

Th i s  report  sLtmma.rizes the ana ly t i ca l  r e s u l t s  with no 
attempt to asses s  the l e v e l s  of the analytes found. 

Each amalyte i s  analyzed by a documented laboratory 
procedure (L-procedure) that i s  control l ed  by the Qua l i t y  
Labora.tory. The L-procedure give.; a technical  and comprehensive 
descr ipt ion  of the Dua l i t y  Assurance ( B A )  involved including 
standards, sp ikes ,  dupl icates,  and data handling. Some Bf4 w i l l  
be reported i n  each sect ion  a5 i t  per ta ins  t o  the par t i cu la r  
ana ly s i s .  The QA data. is  reta ined with the raw data i n  the 
General La.boratory main report  f i l e  system. 

The sampling fo r  groundwater monitoring we l l s  i s  performed 
by the Geners.1 Laboratory personnel. The sampling out l ine  is 
contained i n  the Sampling Frocedu.re f o r  the Groundwater 
Monitoring Program L-procedure. The sample logg ing  and t rack ing  
system is outl ined i n  the  Sample Administration-General 
Labor at ory L-pr ocedure . 

Two d i f ferent  types  of b lanks  fo r  QA  are picked up i n  the 
f i e l d  and submitted as actual  samples. These include a t r i p  
blank (TBi which c on s i s t s  of sample bo t t l e s  f i l l e d  with deionized 
water i n  the l a b ,  sea.led and transported i n t o  a.nd oc!t c?f the 
f i e l d  during sampliny. A f i e l d  blank (FE! con s i s t s  of deionized 
water r i n s e  of the sample equipment a f te r  it ha..; been cleaned ani 
r i n sed  i n  the f i e l d  at a well l o ca t i on  that wa5 sampled tha-t day. 
Th i s  w3.s  previol-i.sly re fer red  t o  as an Equipment Flank. A 
dupl icate well i s  a second fu l l  s e t  of sample bo t t l e s  that are 
f i l l e d  a t  a well a f ter  the o r i g i n a l  sampling-.' Th i s  f i e l d  
dupl icate well i s  referred t o  a s  a well number followed by a " E " .  



I .  

I-- Sampl --_ ed 
9-74 
10-74 
-56-86 
62-86 
04-86 
7 0  - 8 6 
1-87* 
2-87 

4-87 
5-87 
8-87 
43-87* 
45-87 
52-87 

3-57 

TABLE 1 

WELLS SAMF'LEP FOR AREA 2 OF 4TH BLIARTER 1998 

Qru 
16-74 

58-86 
61-86 
43-86 
64-86 
65-86 
48-86 
6-87 
44-87 
47-87 
49-87 
49-87 
5 r:) -87 

53-87 

35-87 

57-84 

51-87 

54-87 

* VOAS ONLY COLLECTED 
si-* CASING CRACKED 

\ 



WETALS BY ATOMIC ABSORPTION SPECTROSCOPY 

LAB I.IU;BER: E82-3359 
DATE: 05-15-89 

Attached is the Fourth Quarter 1388 We11 Report for Xetals by Atoric Absorption (kA) 
Spectroscopy, containing analytical results for Lab Wunber 338-3359. Results were deterrined 
cn filtered sazples preserved to a pH of less than 2 with nitric acid. Analytical results 
are reported down tc the Quantification Limit (QL), an estimate of the lowest de:ectakie 
ccncentration having an acceptable dsgree of accuracy and precisicn. The Quantiflcaticri 
Lir,it i s  alvays less than or equal t c  the RequirEd Detection Liixit (RDL). EP:. SET-845 
Digestion and Analytical :.!ethcds Here used for each requested analyte, ex22p t  fcr ccsiu:: 
(cesim i s  not on ths Hazardous Substance List; therefore, no EPX n:sthcdolcgy exists and 
routine furnacc AA prctocols are used). The table belox:? sumzarizes this infcrzatisn. 

D I GE S T I OW 
ELEEE!.!? ?!ETHOD 

ANALYTICAL 
EETHOD 

RDL QL 
r?.s/i Lq!l 

Xr s eni c 7050 Furnace AA; 7060 0.010 0.005 

Lead 3020 Furnace AA; 7 4 2 1  0.005 0.005 

Pctassiun 3005 Flame kA; 7610 5.0 0.5 

Cesiuz 3020 Furnace AA 0.20 0 .02  

?I e r c u r y 7470 Cold Vapor AA; 7470 0.0002 0.0002 

S e 1 e z i w  ? 7 ? 0 ,  Fcrnace XA; 7740 0 - 005 0.005 
Thal 1 i u.1: 3cJ20 Furnace AA;  7240 0 f 010 0.010 

Results for a?i eierents (except potassiuz) are gi?<efi as Total Diss31T.-cd !.ietals. Potassiur?, 
results ar-3 gi-cer. as Dissslved Ketal; all sanple results ars in Tii1igra::s per litrr ixz!ll. 
The "ba:ch date" refsrrei to is the date thc saZF1e vas digested by the rst1i-d us;:! for a 
particular analyte. 

A l l  results are repcrted using significant figures in zilligrars per ?iter (rg/?) using th? 
f 0licV:ing rcdifiers : 

U: k saaplc result followed by a "U" indicates that nc decsc:ab1E accunt o i  an?!yte 
was found in that sa:?plt. 

c I .  7 .  A saxple rssult followed by a "J" indicates that an escixated, dstectable atcunt 
of analyte was found in the sanple, but the concentration is l e s s  than or equal ta the 
Quantificatim Li%it for that analyte. 

C: Mcte different batch date  or use of l!ethod of Standard Additicns ( ? SA ) .  

If a sazple result is not fcllcwed by any letter nodifier, then the ccncentratizn i s  a b x e  
thc Quantificaticn Lizit. 

Sazples are usually digested in groups of 15 to 20. Each digestion "batch" icrludcs at least 
cne laboratory duplicate of a saaple and at least cnc (pre-digestion) spiks of a s a z p l e .  
Results of labsratory duplicate sacples vith msre than +/-  20% relativc per:Ent :!c-:iari-n 
arc ccnsidered for re-analysis. Spiked sa-ple reco;:eries outside of 75% tc 125% a:= a l s s  
mnsiciered for rz-analysis. S p i k e  recc-;eries and results far lahcratory du~licaZes arz 
inzluded in ths We11 Repcrt. Since four different digestions are perforzed cn cach sa:?Fle, 
a sa.:ple spike is usually nzt perforned for all se-$en analytes. 
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Spiking levels  are given in the table below, 
R epor t table. 

Only percent reccveries are given in the Yell 

Anal y t e 

As 0.010 
cs 0.04 
Hg 0.0010 
K 5.0 
Pb 0.010 
Se 0 * 010 
T1 0.010 - 

Eech digestioc batch also contains at least one Methcii Blank (an aliquot of n;Q vater that 
is carried through the digestion process) and at leasc one Nethcd Spike (an aliquct cf m Q  
nater spiked with a known amount of analyte). Analytical results and recoveries for these 
two samples are monitored to ensure that the digestim was perforned correctly. Sarrple 
results are corrected for any detectable amount of analyte found in the Kethod Blank. Data 
for Method Blanks and Method Spikes may be fcund on batch sheets  and run sheets, but i s  net 
reported dae t o  lack of an efficient repcrting systm. 

XI1 analytical data is quantitated directly against a calihraticc linz - i t h  a ccrrclatlcs 
coofficient of 0.996 or greater. To determine the calibration line, at least three standards 
and a blank are used, with at least three readings of each. Thr calibratlzn lins is 
validated against an independent reference standard (an EPA standard for all analytes except 
cesiuz) pariodically throughcut the run. If the observed *calue of the reference standard 
is not within +/-  25% of its true value, the preceeding data is not considers:! ac=cptable 
and is re-run. Calibration and validation data may be fcund in the raw data, but is nct 
reported due t o  lack of an efficient reporting systez.. 

COMXEFE'S 

Gcneral Cocxents 

The Zeeman AA spectrometer, commonly used for the analysis cf arsenic, lead, seleniu?, aad 
thalliuz in well samples, experienced catastrophic failure over the weekend of 2-17-89 and 
was out of service until the end of March. This problen prevented us frcm completing the 
analysis of Fourth Quarter 1988 well samples by the end of Ifarch. At that t i m  we svitched 
the analysis of lead and thallium over to another AA spectroEeter which uses ccntinuuz 
background correction. We delayed using this spectroneter for arsenic or seleniuc andyses 
sicce Zeeman background correction is often reccnmended for these analytes; hc%JE-.-er, ?re did 
perforn! SOES selznium analyses using the continuum background correction system without 
incident - 
During this same time pericd, A.9 laboratory perscnne? were investigating prcblezs in the 
determination of berylliurn in stack gas filter sazples, and supporting the chrocie aci5 spill 
in7estigation. We were also audited by Argcnne Naticnal Laboratory durincj February and 
March. All o f  these activities interrupted our routine work and also enccuragsd s o x  
procedural changes. 
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During March, several controlled experiments were performed to determine thc scurce of an 
apparent "lead contamination problem" pointed by the Araonne audit team. No definitive 
source of the "contamination" could be found. During April, we started performing analytical 
spikes on each sample to investigate possible matrix effects. We found a surprising number 
of well samples that had low recoveries for lead, and we re-analyzed these samples according 
to Full Method of Standard Additions, as described in EPA CLP SOK 7/87. All of these samples 
showed measurable concentrations of lead when this technique vas used. We hay2 alsg 
investigated the use cf a variety of different matrix modifiers for lead anaiysis tc 
compensate for these matrix effects, but with little success. 

Anecdotal Record 

Individual problems encountered in the analysis of Fourth Quarter 1988 well sar.ples are 
discussed below. The letter in parenthese refers to a notation made in the Vel1 Report 
Table. 

( a )  9-74 (10-35-88) This well sample was analyzed for seleniun! several different tizes, 
yielding variable results as reported below. 

Result Batch Analysis 
!W/l Date Date Comma t s 

0.51 1-16-89 1-17-89 1:lO dilution of digested saxple 
0.66 1-16-89 1-18-89 1:20 diluticn of digested samplc 
0.92 1-15-89 1-27-89 1:50 dilution of digested sar.plc 
0.005t' 1-30-89 2-01-89 1:50 pre-digesticn dilution 
0.90 2-15-89 3-14-89 1:50 dilution of digested salr.p?e; 
0.95 2-15-89 3-14-89 not analyzed promptly due to 

catastrophic instrument failure 

ib) 10-74 (10-25-88) This wsll sacple vas initially digcsted immediately pricr tc a 
catastrophic instrument failure. When the initial digestate vas analyzed abaut s i x  w c k s  
after its preparation, it exhibitEd erratic spike reccverics. The samF1e was r2dlgzst2d zn 
4-10-89 and yielded the follming results: 

Analyte mg/l Comments 

Pb 0.007 Full !?ethcd of Standard Additicns result. 
T1 0. OlOU 
cs 0.02u 
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SAMPU ID: TB FB 45-87 45-874 45-87-LD 45-87LDS 52-87 70-86 70-863 
SAMPLE DATE: 10-18-88 10-18-88 10-18-88 10-18-88 10-18-88 10-18-88 10-18-88 10-18-88 10-18-88 
m: w/l w/l q/l % RM: w/1 %REr mg/l  W/l % R E r  

ELEMENT: 

ArS&C 0.005U 0.005U 0.005U 
SeleniUiT4 0.005U 0.005U 0.005U 

Batch Date: 01-05-89 01-05-89 01-05-89 

0.005U 0.005U 99 
0.005U 0.005U 77 

01-05-89 01-05-89 01-05-89 

Mercury o.OOo2u o.Ooo2u o.oO02u 

Batch Date: 10-31-88 10-31-88 10-31-88 

o.Oo02u o.Ooo2u 102 

10-31-88 10-31-88 10-31-88 

Lead 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 90 
Thallium 0.01u 0.01u 0.01u 0 - 01u 0.01U 0.01U 87 
C e s i m  0.02u 0.02u 0.0275 0.0275 0.02J 0.02.J 113 

Batch Date: 01-19-89 01-19-59 01-19-89 01-19-89 01-19-89 01-19-89 01-19-85 

Potassium 0.5U 0.5U 11.4 82 11.6 82 1.6 4.6 

Batch Date: 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 

Arsenic 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 
S€leniUm 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.077 

Batch Date: 01-05-89 01-05-89 01-05-89 01-05-89 01-16-89 01-16-89 01-16-89 

Mercury 0.o0O2u o.Ooo2u o.ooo2u o.OOO2u o.ooo2u O.OOO2u O.OOO2U 108 

Batch Date: 10-31-88 10-31-88 10-31-88 10-31-88 11-02-88 11-02-88 11-11-88 11-11-88 

kad 0.005U 0.005U 0.005U 0.005U 0.005U 120 0.005U, , 0.00W 
"hallitm 0.01U 0.01U 0.01U 0.01U 0.01U 92 0.01u 0.01u 
Cesium 0.02U 0.02U 0.02u 0.02U 0.02U 113 O.02U 0.02U 

Batch Date: 01-19-89 01-19-89 01-19-89 01-19-89 01-19-89 01-19-89 01-19-89 01-19-89 

Potassium 0.5U 0.5U 1.9 1.8 1.9 2.0 

Batch Date: 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 



+ .  - .  

LAB NUMBER: €28-3369 
DATE: 05-15-89 

SAMPLE ID: 62-86 62-863 62-86-LD 4-87 4-873 4-87-LD 4-8WS 5-87 5-87-LD 
SAMPLE RATE: 10-20-88 10-20-88 10-20-88 10-20-88 10-20-88 10-20-88 10-20-88 10-20-88 10-20-88 
m: Wl %REc mg/l mg/l  %RM: mg/l %REX E g / l  mg/l 

ArS&C 0.005U 0.005U 0.005U 
Selenium 0.044 0.044 0.058 

Batch Date: 01-16-89 01-16-89 01-16-89 - 

0.005U 
0.028 

01-16-89 

0.oa)ZU O.OOO2U O.@OO?J 

Batch Date: 11-02-88 11-02-88 11-02-88 11-11-88 11-11-88 

Lead 0.005U 0.005U 0.005U 0.005U 
Thallium 0.01u 0.01u 0.01u 0.01u 
Cesim 0.02u 0.02u 0.02u 0.02u 

Batch &te: 01-19-89 01-19-89 01-19-89 01-19-83 

Potassium 4.8 

ktch Date: 10-27-88 

1.8 82 1.8 77 11 

10-27-88 10-27-88 10-27-88 10-27-88 11-01-38 

SAMPLE ID: TB FB FB-S 9-74 9-74-S 10-74 10-74-LD 8-37 3-37 
SAMPLE DATE: 10-25-88 10-25-88 10-25-88 10-25-88 10-25-88 10-25-88 10-25-88 10-25-88 10-25-88 
UNITS: mg/l  W/l % RM: mg/l % RM: Iw/l mg/l I q / l  mg/l 

Arsenic 0.005U 0.005U 87 0.003 0.005U 0.005U 0.005U 
Selenium 0.005U 0.005U 100 (a) 3.2C 2.7 0.005U 0.005U 

Batch Date: 01-16-89 01-16-89 01-16-89 01-16-89 01-16-89 01-30-89 01-16-89 01-16-89 
C1-30-89 

~~~ 

Mercury o.OoO2u o.OoO2u o.Oo02u 95 0.O002U o.Oo02u 0.0002u 

11-02-88 11-02-88 Batch Date: 11-02-88 11-02-88 11-02-88 11-02-88 11-02-88 
~~ ~~ 

kad 0.005U 0.005U 0.005U (b) 0.005U 0.007 
Thallium 0.01u 0.01u 0.01u (b) 0.01u 0.01u 
Cesium 0.02u 0.02u 0.02u (b) 0.02u 0.02u 

Batch Date: 02-01-89 02-01-89 02-01-89 04-10-89 02-01-89 02-01-89 

Potassium 0.5U 0.5U 
~ ~~ 

1.7 1.2 9.6 5.2 

Batch Date: 11-01-88 11-01-88 11-01-88 11-01-88 11-01-88 10-27-88 
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LAB NUMBER: E88-3369 
DATE: 05-15-89 

SAMPLE ID: TB FB m-s m-Ls) m-ms 
SAMPLE DATE: 
m: q/l mg/l %RFc mg/l %RM: 

10-27-88 10-27-88 10-27-88 10-27-88 10-27-88 

Arsenic 0.005U 0.005U 97 
selenim 0.005U 0.005U 93 

Batch Date: 01-16-89 01-16-89 01-16-89 

Xercury o.ooo2u o.oO02u 

Batch Date: 11-02-88 11-02-88 

kad 0.005U 0.005U 
Thdlim 0.01u 0.01u 
Cesium 0.02u 0.02u 

Batch Date: 02-01-59 02-01-89 

Batch Date: 11-01-88 11-01-88 11-01-88 11-01-88 11-01-88 

P. 3 


