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January 3, 1995 

Dr. Jim Keith 
-EARTH.TECH· .. 
5010 Stone Mill Road 
Bloomington, IN 47408 

t ! . .  
I *t" 

RE: Franklin Curtis RFI Data Validation 

.r:�.c•r ·. · 
' ' .... , l 

... ,r 
�; 

Telephone 
Dear Jim: 

I am enclosing the results of the data validation for the Franklin Curtis RFI samples 
collected on December 2, 1994. If you have any questions on t¥ _validation, please 
contact me. 

Sincerely, 

Richard R. Rediske, Ph.D. 
Senior Environmental Scientist 
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1. Introduction 

Data Validation 
Franklin Curtis RFI 

December 2, 1994 Samples 

This report summarizes the validation of 6 soil samples collected for the Franklin Curtis RFI. The 
samples were analyzed by Southwest Laboratories of Oklahoma for Volatile Organics by 
SW846-8240/CLPSOW-2-88. Validation was conducted according to the USEPA National 
Functional Guidelines (6/91). 

2. Holding Times 

Samples were collected on 12/2/94 and analyzed on 12/6/94, 12/7/94, and 12/8/94. Samples were 
analyzed within the two week bold time. 

3. GC/MS Instrument Performance Check 

BFB was analyzed at the required frequency. Mass spectra for BFB met the required ion 
abundances. 

4. Initial Calibration 

The initial calibration analyzed on 11/4/94 was used for samples LCS 1, LCS2, FCRSLl 605-EB, 
and FRCSLl 805-TB. RF's obtained for 2-chloroethyl vinyl ether were less than 0.05 
and the %RSD was > 30%. All other calibration data was acceptable. 

The initial calibration analyzed on 11/30/94 was used for 16110-05, J6110-05DUP, 18110-05, 
18110-05MS, and 18110-0SMSD. The %RSD for bromomethane exceeded 30%. All other 
cabl>ration data was acceptable. 

S.O Continuing Calibration Check 

The continuing calibration standard analyzed on 12/6/94 had %D values for cbloroethane, vinyl 
acetate, and 2-cbloroethyl vinyl ether greater than 25%. The RRF for 2--cbloroethyl vinyl ether 
was less than 0.05. All other calibration data was acceptable. 

The continuing calibration standard analyzed on 12/8/94 had %D values for bromomethane, 
cbloroethane vinyl acetate, 2-hexanone, and 2-cbloroethyl vinyl ether greater than 25%. All other 
calibration data was acceptable. 

Former!�· '\Ji''\Ji/ Engineering b, Science 



6. Blanks 

Results for system blanks were below reporting limits for all compounds. The equipment blank 
contained 15 ug/1 of methylene chloride. All other compounds were below reporting limits. 

7. MS/M.SD 

Results for MS/MSD samples were acceptable. All compounds were within 20%RPD and 
80%-120% %R 

8. LCS 

Two LCS samples were analyzed. All compounds were within acceptable limits except for 
2-chloroetbyl vinyl ether which was recovered at 70% in both samples. 

9. Internal Standards 

Internal standards were within acceptable limits for all samples except 18110-05MS. IS2 was 
3% below minimum area 

10. Detection Limits 

All samples met RF1 detection limits. 

11. TICs 

Silane was the only TIC found in the sample set. This compound is a common analytical artifact 
from "column bleed" and probably not related to the actual site samples. 

12. Duplicate Analysis 

The following RPD's were obtained from the duplicate analyses: 

Methylene chloride 
Acetone 
1, 1, I-Trichloroethane 
Trichloroetbylene 
Tetrachloroethylene 

131% 
200% 
37% 
40% 
57% 

All %RPD's for these compounds exceed 35% and indicate poor field precision. This is common 
for volatile organics in low level soils. 

For merli· \Y \X' Engineering & Sc ie nc e 



13. Overall Assessment of the Data 

Based on professional judgment, the results for all samples associated with the 12/6/94 continuing 
calibration check are qualified as unusable (R) for 2-cbloroethyl vinyl ether based on low RF 
(0.016) and high %D (-64%). This qualification only affects the equipment and trip blanks. All 
other deviations from validation criteria listed in sections 4, 5, 8, and 9 are minor and are oot 
sufficient to qualify the results reported as less than the detection limit. The low end standards 
were sensitive enough to achieve the reported detection limit. 

Data was qualified as estimated (J) for detectable concentrations in the field blanks and for poor 
precision between field duplicates. These qualifications are minor and typical of the problems 
encountered in the collection and analysis of low level volatile organics in soils. 

A complete summary of all qualified data points by sample nwnber is included on the attached 
tables. 

Formerly \'\ '\\" En�intering & Seit nee 



Table I 
Sample: 16110-05 

Compound Concentration Qualifier Comment 
(ug/kg) 

Methylene chloride 6 JB Poor duplicate precision 
Detected in field blanks .,,---

Acetone 11 UJB Poor duplicate precision 

I, I, I-Trichloroethane JI J Poor duplicate precision 

Trichloroethylene 94 J Poor duplicate precision 

TetrachJoroetbylene 5 J Poor duplicate precision 

Formerly \X" \X' E ngi neeri ng & Science 



Table 2 
Sample: 16110-0SDUP 

Compound Concentration Qualifier Comment 
(ug/kg) 

Methylene chloride 29 JB Poor duplicate precision 
Detected in field blanks � 

Acetone 95 UJB Poor duplicate precision 

1, 1,1-Trichloroethane 16 J Poor duplicate precision 

T rich1 oroetbyl ene 140 J Poor duplicate precision 

Tetrachloroethylene 9 J Poor duplicate precision 

Formrrlr � \Ji' Engin.,cring & Science 



Table 3 
Sample: 18110-05 

Compound Concentration Qualifier Comment 
(ug/kg) 

Methylene chloride 20 JB Poor duplicate precision 
Detected in field blanks ✓ 

Acetone 97 UJB Poor duplicate precision 

1,1, I-Trichloroethane 11 J Poor duplicate precision 

Trichloroethylene 53 J Poor duplicate precision 

Tetrachloroethylene 5 UJ Poor duplicate precision 

Fc,rmerly \'\'\\:' Engint-rring & .Sc,tnce 



Table 4 
Sample: FCSL1605EB 

Compound 

2-chloroethyl vinyl ether 

Concentration Qualifier 
(ugn) 

10 UR 

Comment 

Calibration unusable 

Form" rl y \X"\X' E n(li n t't' ri nE: & Scicnc e 



Table S 
Sample: FCRSLl 805TB 

Compound 

2-Chloroethyl vinyl ether 

Concentration Qualifier 
(ug/1) 

10 lJR 

Comment 

Calibration unusable 

Formerly w�· Eni:ineering b. Science 
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July 2, 1993 

Mr. James H. Keith 
WW Engineering & Science, Inc. 
50 I O  Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 5 low concentration samples 
Cyanide: 5 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the inorganic analytical data from 5 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluatine Inorganic Analyses, 
February 1989: 

data completeness 

holding times 

calibration verification 

field and laboratory blank results 

ICP interference check sample results 

matrix spike percent recovery results 

laboratory and field duplicate results 

laboratory control sample results 

ICP serial dilution analysis 

sample results 

All criteria was met for this parameter. 

l 'lh 11,11.,·, \\ ,·1111,·  , ' '""''' '  \I 1 11 1 ; 1 .: ·, o:: .: ; 1 . 10110 1·.I\ ·,1 1 H  .: i l - .! lhll 

I h I ,.. I ·  \ I • " l',1 11 /11 • • •  Ur·1llu11J \ IJ II ' / l t l  1, ,, ;  1, 1 ;- l • f / 0  l .1 \  t,11 I ,, .. , ,-. ll• I_' 



Mr. James Keith 

July 2, 1993 
Page 2 

Data Completeness 

The packages were complete and legible. 

Holdini: Times 

All holding times were met for all analytes. 

Calibration Verification 

All calibration results were reviewed and found to be acceptable. 

Field and Laboratory Blanks 

The method blanks were prepared and analyzed at the required frequency. The initial 
and continuing calibration blanks were also reported. There was one field blank, PGP
GW-13-04EB, included in the data package. 

The continuing calibration blank (CCB) had a reported concentrations of 81 . 1  ug/L for 
aluminum, 6 ug/L for iron, and 420.5 ug/L for sodium. The preparation blank had 
reported concentrations of 58.2 ug/L for iron and 424.2 ug/L for sodium. The action 
level for these analytes is five times the reported concentration. Samples with reported 
concentrations less than five times the blank result will be treated as non-detects and 
qualified U. 

The following analytes were detected in field blanks: 

Calcium 
Chromium 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

914 ug/L 
38 ug/L 
1350 ug/L 
1.5 ug/L 
1 1.6 ug/L 
3720 ug/L 
41.7 ug/L 

Sample results less than five times the reported result for the above analytes will be 
qualified U and treated as non-detects. 

ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 

6908-302/HAZ/ 138621 
II\I\I \S.'i(}{'inlt'.'i. Inc 



Mr. James Keith 

July 2, 1993 

Page 3 

Matrix Spike Recovery Results 

Matrix spike recovery results were not provided with the data package. 

Laboratory and Field Duplicates 

There were no laboratory duplicates submitted with the data package. 

Aluminum, calcium, potassium, sodium, and zinc did not meet required criteria for 
field duplicates. 

Positive sample results for aluminum, calcium, potassium, and zinc will be estimated 

(J). 

Laboratory Control Sample Results 

The laboratory control sample results were reviewed and found to be acceptable. 

ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: 
aluminum, copper, nickel, and sodium. Positive results for sodium in all samples will 
be estimated (J). Positive results for aluminum, copper, and nickel will be estimated in 
sample FCR-PGP-GW-14-04. 

Sample Results 

All sample results were reported accurately by the laboratory. 

Data tables for both the validated (qualified) and unvalidated analytical results have 
been provided. Please feel free to call me or Cosmo Gallinaro directly at (508) 371-
4000 with questions. 

Sincerely, 

/uft'&! ·.TStfciu: 
Melissa J. Solari 

Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908-302/HAZ/ 138621 
11\f \I bsociatcs. lfl<'. 



CAS�.�o. 13862 SUMMARY OF INORaflc ANALYSES - WATER 
EPA Sample No. PGP004 PGP120 PGPl3D PGP130 
Lab Sample No. 1386201 1386202 1386204 1386203 

Matrix Water Water Water Water 
Level Low Low Low Low 

Date Collected 5/21/93 5/21/93 5/21/93 5/21/93 
Date Received: 5/21/93 5/21/93 5/2)/93 5/21/93 

Units uEfL ug/L ug/L ug/L 
Anah1e 
Aluminum 69.7 U 2660 J 595 J 330 U 
Antimony 23.0 U 23.0 U 23.0 U 23.0 U 
Arsenic 2.0 U 6.1 B 2.0 U 2.0 U 
Barium 7.0 U 918 67.9 B 79.2 B 
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U 
Cadmium 3.0 U 3.0 U 3.0 U 3.0 U 
Calcium 914 J 493000 J 149000 J 197000 J 
Chromium 7.6 J 23.7 U 6.7 U 7.2 U 
Cobalt 6.0 U 7.6 B 6.0 U 9.5 B 
Copper 6.0 U 31 .2 10.4 B 9.7 B 
Iron 1350 15800 2350 U 2850 U 
Lead 1.5 J 19.8 3.5 U 2.7 U 
Magnesium 171  U 64900 44400 26100 
Manganese 11 .6 B 1740 180 U 754 
Mercury 0.2 U 0.20 U 0.2 U 0.2 U 
Nickel 7.0 U 31.4 B 7.0 U 20.9 B 
Potassium 248 U 6020 J 2060.0 J 1540 J 
Selenium 2.0 U 2.0 U 2.0 U 2.0 U 
Silver 7.0 U 7.0 U 7.0 U 7.0 U 
Sodium 3720 B 15200 U 27900 J 16800 U 
Thallium 2.0 U 2.0 U 2.0 U 2.0 U 
Vanadium 5.0 U 8.4 B 5.0 U 5.0 U 
Zinc 41.7 160 U 63.0 U 377 J 
ICvanide 10.0 U 10.0 U 10.0 U 10.0 U 
Note�: 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The reported value is an estimated quantity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

V�ATED 
PGPJ.&0 
1386205 

Water 
Lo'ft' 

5/21/93 
5/21/93 

ug/L 

2750 J 
23.0 U 
3.6 B 
125 B 
1.0 U 
3.0 U 

213000 J 
28.5 U 
6.0 U 

35.l J 
8710 
16.9 

71400 
1350 

0.2 U 
37.5 J 
1820 J 

2.0 U 
7.0 U 

17800 U 
2.0 U 
6.8 B 
181 U 

10.0 U 
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RJGIOM I 
oata Review Worksheets 

site Nam• fllhltu��S. tf ( 
Re!e enee Number -----

UGION I REVIn OF I�O 
CONTRACT �BOR.ATOJlY t)ATA. 

�� L.ffl�:'1� 
The hardcopied (l aboratory name) W �mt.,(,t
at Region I has been revie�ed an� the qualit 
data suz:una rized. The data reviaw included: 

data package received 
assurance and performance 

case No. l�Z. 
SOG. No. 
·No. of Sampl•s 5 

SAS No. 
Matrix _Wrez:. ___ _ 

Traffic Repor_t Nos : ...:.�.::;�--�-ll>'1-��ft:,P
-_1_u;__,_Pi.;..::'b:;,.;..i-=---"'------------

Trip Blanlt No. :  
Equ ipment Blank No. =�.W',,j����-----+---�---------� field Dup Noa: 

sow No. 3140 rctquires that speci tie anal ieal work be done -and that 
ory to the Regions , EHSL
nnine the performance were 

associated reports �e provided by the labora 
LV, and SMO. The gen•ral eriteria _ used to det 
based on an exa=ination of: 

-Data Completeness 
-Holding 'times 
-cal ibrations 
-Blanks 
-ICP Interterence Cheek Results 
-Matrix Spike Re<;overies 
•Laboratory Duplicates 

-rie d Duplicates 
·Lab Control Sample Results 
•Fur ae• M Results 
-ICP Serial Dilution Results 
-Cet etion Limit Results 
-Sam le Quantitation 

overall comments : ______________ +------------

· Definitions and QUalifiera: 

A - Acceptable dau. 
J - Approxiaate data due to  quality control riteria. 
R • Rej ect data du� to quality control crit ia .  
U Analyte not detected. 

Reviewer:  

., 
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Jt!GION 
Data Review Worksheets 
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1 .  OAT� COMPLETENZ88 - t1,.-l- 1ll'ft>tJ<�N ""� ,,. hit OF...P lo'( -nt£ ute.. 

�ISS!NC INf08J1ATIQN PATE L>.,B CONTACT£Q Q�IE �f;C 'Q 
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JlEGIOM I 
oata Review Worksheets _-ku,... OJ(., 

I l •  BOLOlNQ TIM21 Complete -table for • l l  samples and c i rcle the 
analysis date !or &amp •s not vithin criteri a .  

I I HG CYANIDE J 0TH RS pH I ACTION 1 

I SAMPLE O�TE DATE I OATE DA E I I 

I IO I SAMPLED I AN>.LYSIS : ANALY S I S :  .ANAL SIS I I I 
1---1 ----1 --- 1 --- 1 ---+- 1--- 1 ---- : 
: ��I �i-c 11� l vti-t4f� I r,(z,/f?> I z l I I 
J�tw \ 7fu lf? l c,fi {'1?, I <,/z. /'f:, l vfz � I I l t'&"r; 0 : 5JuL�� I lt.Jz If? I �1�1 (!;, l I; z I l I 
ftf1'7ll J 51u {f3 I v!?if?> I �/t /f3 l c,. � 1� I I J 

ff;flL{O f 5'u ,�7 I t,/z.,/f?> l �/2/'3 I � { j l 
I I I I ., I I I --- 1 --- 1 --- 1 --- 1 --- 1 I I 
I I I I I I ---1----1--- ---1---1 I I 
I I I I I I ---1 . 1--- --- 1----.- I I I 
I I I I I I 1--- 1---- 1--- --- 1---+- I I I 

1 1 .- · I I I I I 1--- 1 ---- 1 --- --- J -__.,- 1  I I 
I I I I I . I I 
I · 1 ---- 1 --- --- 1 ----..- 1 I I 
I I I I I I I 
1 --- 1----1 --- --- 1 ---+- I I I 
I I . I I I I I 1 --- 1---- 1--- --- 1--+- I I I 
I I I I I I I 

· 1--- 1----1--- ---1 ---+-I I I 
I I I I I I I ---•----•--- ---• , ___ _ 

MET.US - 180 DAYS FROM SAMPLE COLI.ZCTIOM 
MERCURY - 28 DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14 DAYS FRON SAMPLE CO�CTION 

AC'TIO!f: 
1 .  If  ho-ldin9 times are exceeded all positive res·ults are 

estimated (J) and non-detects re �&ti�ated (UJ) . 

2 .  If · holding ti�es ar• grossly e ceeded, the revieYer may 
detennine that non-detects are nusabla (R) . 
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llEGlON l 
oata Review worksheets · 

liI  �- INStRU>U:HT CALIBRATION (Section l ) -

1 .  Recovery Criteria 

List the analytes which did not meet the 
fer Initial or Continuing Calicration. 

· lCV/CCVf ANALY'tE 1B 

. ACTIONS : 

PAGE . 005 

recovery ( IR) criteria 

SAMPLES AfF£CTEQ 

If any analyt• does not meat the ,R criteria follow the actions �tat� 
�low: 

For Pos itive Results: 

Metals 
Mercury 

• Cyanide 

Accept 
90-llOll 
80-l20"Ut 
15-115IR 

For Non-detected Results: 

. Acc1pt 

Metals 
Mercury 
Cyanide 

90•125'1l 
I0-135tJl 

·. 15•1J0Ut 

75-BtlR, 
65-791R, 
70-84\R,  

75-191R ,,_,,,. 
70-141R 

B•j•et CR> 

<75\R, >125\R 
<65\R, >l35Ut 
<701R, >l lO\R 

8•1ect (Bl 
<7SIR, >125\R 
<651J1t, >135\R 
<701R, >130\R 
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REGION I 
Data Review Worksheets 

I I I  • •  IN8TRt1XZN'l' C�LIBJUTION (Section 2 )  

2 .  Ana lytical Sequence .. 

A.  Oid the laboratory us• the proper nui�er ot 
standards tor eal ibration as deserit>,,d in  the 
sow? 

B. Were calibrations performed at the bi,9innin9 of 
each analysis? 

c. Were calibration standards analyzed it the be
giMing of n111ple analysi.s and at a I inimum fre
quency of ten percent or every two hcura durin9 
analysis, whichever is  more freq\}ent· 

D. Were the correlation coefficients tol ·ye cali
bration curves for AA, Hg, and CN � l . 99�? 

t. Was • standard at 2xCRDL analy%ed !oJ all ICP 
analyses? 

If No, 

PAGE . 006 

G)or No 

e)or No 

G)or �o . 

€,) or No 

G) or No 

Th• data aay be affected. Use profession•l j�d9ement to determine 
the severity of the ette�t and qualify the d•t• accordingly. Oiscuss 
any actions below and list the samples aftect◄•d • 
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JtEGION .t 
Oata Rev iew Worksheet 

IV A. BLAN� ANALYSIS RESULTS (Sections l-3)  

PAGE . 007 

Li st the blank contamination in sections l i 2 below. 
worksheet should ·be used · ror soil and water bl nks , 

A. separate 

1 .  Laboratory Blanks MATRIX: IJJ/t'rF.JJ-
.QAll ICB/ccBf fBEf att 
a#' uJ,, :z-

(C&f?.. 

atJII � 
H,• 1  
�' c.c6i't 

t:C&t'i 
l l��'i 

NihLXtJ: 
� 

#ct-

).) ,-...  

�Qtf� •LY.t!II� 
4'l'U). 5 "2 It.. 

C,o. o oa f l-

'l!,,Lf � • 0 � l-
5', .  ue, u1 l<-
"4Z-�. I t,{ii �a C L  

St. t "'  (L 

� �a i, 
� l .  o"tl L. 

2.  Equ ipment/Trip Bl anks 

�QIP BXd 
PbP-- W4 U> 

u 
f<,. 

Z-f\ 

CQNC, /UNI� l� t �) 

� r "'i 

J .  Frequency Requirements 

,. . 

a. 

If No, 

Was a preparati�n blank analyzed for ach aatrix, 
tor every 20 samples and for each stion 
batch? 

Was • calibration blanlt run every 10 amples or 
every i hours whichever is 11<>r• fr• nt? 

Q;)or N.o 

Q or No 

The data may be affected. Use profession l jud9ement to determine 
the severity of the effect and quality the d ta accordingly. Discuss 
any actions belov, •nd l ist the samples •ffec 
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JlEOION 1 
oata Review Worksheets 

IV •• BUNt AN�LYSlS RESULTS (Section 4 )  

4 . Blank Actions 

The Action Levels for any analyte is equal t 
concentration of that element • •  eontamination 
level for samples which have been concentra 
multipl ied by the concentration/�ilution tac 
re�ult shQuld M reported unless the concentra 
saDple exceeds the Action Level {AL) . Speci t  

P A G E . 008 

tive tiraea the . highest 
n any blank. The action 

ed or diluted should be 
or. No positivo sample 
ion of the analy�e in the 

actions are as follo�s : 

1 .  When the concentration is greater than th IOL, but . less than the 
Action t,eve l ,  report the sample conce_ntra ion detected with a U:, · . ·. . 

2 .  When the sample concentration is greater than the Action · Level , 
report the sa�ple concentration unquali!i• . 

MATRIX: w� TJUX : {,@.ft,)'t 

�1.Elittri: �x. · coH� ._1_ Mil ELEM�HI 
UNITS VNII� UNITS 

A--L 6f .  1 os fL  Zn 
(d.. �ft.{ "3 l L 

lf' �t o� fL  

f, \�
P.a

\L 

t'� l-� "'' L 

H" (t.C,�� ,� 

NA. 7.,12-0 \I�((._ 

NOTE: Blanks analyzed during a soil case =u•t be converted to mg/kg i.n 
order to compare th•• with the sample results. 

cone. in ug/L x volupe �Uuttd to <2oom11 
Weight digested ( lgram ) 

Multipl y in1J this result by 5 to arrive at the 
result in ag/kg which can then be compared to 

.. 

X lOOOqm X lma • mg/kq 
0ml lx9 lOOOug 

ction level gives a final 
ainple results.  
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a!GlOM I 
oata Review Worksheets 

V ,..  lCP INT!Rl'!�ENC! CHtCJC 6AMPLJ ( section l ' 2 )-40"-

1 .  Recovery Criteria 

PAGE . 009 

List any eleDent� in the ICS AB solution which did not meet the criteria 
for IR. 

DATE ELtMENT tR ACTION S�PLES AFFECTED 

ACTIONS : 

I X  an •• eJDen� .-a�a no� mce,; ,;.n• •� c;;r1,;er1• , Xol.l.ov ,;ne ac;�1ons stated 
below: 

Positive Sampl• Result• 
Non-detected Sample Results 

, .  TraQUency R�auirement• 

R 
Jl 

Were Interference QC sample• run at the b ginn.ill9 and 
end of each sample analysis run or • mini of twice 
per 8 bout working shift , whichever i• •o • frequent? 

I f  no, 

j 
A 

er No 

Th• data 11ay be atteeted. U•• profeaaio l . jud9eaent to detennine 
the severity of the .effect and qual ify the d ta accordingly. Discuss 
any a�tions below and l ist the samples affect d.  
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REGION I 

F R OM HMM HSSOC I ATE S/� l bMH 

oata Review worksheets 

V • .  ICP INTZR.J''!Jl.ENC! CH!!CJt SAMPLE (Section ) - AU,_. 01'. 

J .  RePQrt the concentration of any element detected i n  the ICS A 
solution > 2xIOL that should not be presen . 

£LtMENT CONC. DETECTED 
IN TKE Icg C. OF INTERFER£NTS 

IM THE IC5 
AL CA f£ MC 

tstimate the concentration produced 
a !!ected samples. See guidel ines 
af!ected by interferences below: 

SAMPLE 
AFFECTED 

SAMPLE 
CONC. 

{ug/L) 

SAMPLE INT 
CONC. 

AL CA 

ACTIONS : 

1 .  

2 .  

3 .  

In general, th• sample data can be accepted 
the sa•pl• concentrations of Al , Ca, Fe, • 
their res�tive levels in the ICS solution 

Estimate (J) po•itive results !or affected 
level• ot int.arferents 501 or more ot that 

Reject (Jt) positive results if  the report 
entirely to the i�tertering element. 

rfering element . in a�l 
•• . List the sampl e s  

MG 

£STIM>.TEO 
lNTERF . 

(uc;/L) 

ithout quali fication i t  
M9 •r• less than SOI of 

•••nts for samples with 
n the ICS solution. 

. concentration is due 

, • Esth11ate (U.J) non-detected result• tor wh ch false ne<iatives are 
suspect . 

Give explanations tor any actions taken belov : 
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R£GION I 
. Data R•view Worksheets 

'1% . V.TRI% 8PIU - fn...l..- O\i!-

L.l ':, I 
TR I ____ _ 

1 .  Reeov•ry Criteria 

List the percent recoveries for analytes 
required criteria. 

s - amount of spit• added 
SSR - spikes sample result 
SR - sample re•ult 

J.nalyte SSR 
I 
I 
I 
I 
I 
t 
I 
I 
I ' 

SR s 
I 
I I 
I 
I 
I 
I 
I 
I I 

PAGE . 0 1 1 

TRIX: L,0� 

ich did not meet the 

R Action 
I 
I 

4 
I 
I 
I 
I 
I 
l 
I 
I 

Matrix Spike Actions apply to all samples of • same matrix. 

ACTIOMS : 

1.  If  the sample concentration exceeds the s 
factor of 4 or aor•� no action i• taken . 

2 .  I f  ariy analyt• do•• not meet tbe IR 
stated below: 

Positive Sa•pl• •-ult.JI 
Non-detected �lts 

J 
UJ 

A.  �a• a aatrix spike prepared at the r• 
quenc::y? 

concentration by a 

follow the ac�ions 

>1251 
J 
A 

ired tr•-
�'r No 

B. Was a po•t digestion spike analyied t r  elements 
that did not •••t required criteria f r  matrix 

� spit• recovery? 
· 

�� __ ,;-or No 

A . sep,arate worksheet sho�ld be used !or each atrix spi�• pa ir.  
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JtEG.IO)f t 
oata Review Worksheet• 

V.II • UJIOUTORY DOPLICATl8 - wor l:fftf ltet,,f_,. 

PAGE . 0 1 2  

List the concentrations ot any analyte not 11Deeting the criteri a  for 
duplicate precision . For soil duplicates, calculate the CROL in mg/kg 
using the sample weight, vol ume and percent sclids data tor the sampl e .  
Indicate what criteria was used to evaluate procision by circl i ng ei ther 
the RPO or CROL for each element. 

Element Wl- $.Ample I 

,urnxx : _____ _ 

UI2 Action 
water soil 
ug/L mq/kq 

Al�inum_,_200_ 1 --- 1------ ---..--- --I ----
Anti11ony_ 1__:_6o_ 1 ___ , ______ ----t--- __ _ ........, __ 
Arseni� · 10 I 
Ba rium�

-
--_-_-_1200- I ___ I 

1----
Beryllium_ l=-5=1 ---l I __ _ cad?lliWII I 5 1 --- 1 � l----
Caleium==1 _sooo:1 ___ , ______ ------1�-- __ ___ _ Chroaiw=_1 _1o�J---I 1----Cobalt __ 1 _so_ , ___ 1 1 ___ _ 
Copper · 

1
_25_ 1 ___ , 1 ----

Iron ___ 1_100 I --- J 1 ----
Lead ___ 1 _s 1--- 1 1 ----

::�;:�!�=l���:1:::::1 1----
Mercury_ ,_o. 2_1 ___ 1 1 ----
NieJtel

._, 
__ 1 40 l--- 1 1 ----

Potass1wn_ 1 :rooo: 1 ___ 1 1 ----
s
5

e
1
1
1
enium_ f_1

s
0
_ 1 ___ _ 1 1 ----

ver ___ l _ - 1 --- 1 I----
Sodiwa __ , _5000_1 ___ 1 ! ----
Thalli�_ 1 _10_ (--- I 1 ---
Vanadium_ 1_so_l --- l------ ---+---- --1-------

�:it.te __ !=ig:!:::::! ! ___ _ 
Laboratory Duplicate Action• should be applied to all other samples of 
the same •atrix type. 

ACI'IONS: 

1 .  Estimate (J) po•itiv• result• tor elements which have an RPO >20\  
for waters and >3S1 tor soils.  

2 .  If sa•pl• results are less than 5x the CRD�, estiinat• (J)  pos itive 
results for element. vhos• absolute di fferer c• is >CROL, (2ltCRDL tor 

soils ) . If both n•pl•• are non-detected, t�• RPD is not calcul ated 
(NC) . 
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ru;GION I 
oata Rev iew Worksheets 

VI I I .  FI ELD DOPLICATII 
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List the concentrations o f  a l l  analytes in t e tield dupl icat e  pa i r .  For soil duplie�tes, ea�culate the CRDL i n  �g kg using the sampl e  weight ,  volume •�d percent solids data tor the s•=P e .  Indicate what crite�ia  was used to evalute the precis ion by eirelin either the RPO or CRDL for each element. 

,!.ction 

all other samples of the 

ACTIONS: 

1 .  Cctiraate (.1) .r,,o•it iv• ro•ul�• �or •l•BI• t• "'hich )\ave a n  ·:..r>o :-.JO\  
for vatera and >501 for soi l s .  

2 .  If sample results are less than Sx th• 
results and Pll) nondetects• ••••11!• t 
differenc. is >2xCROL, <• xCRDL for soils) 
detected, the RPO is not calcul ated (NC) . 

DL, estimate ( J )  pos it iv• , 
elements whose abso l ute 
If both samples are non• 
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UOIOM I 
oata Review Worksheets 

I X .  UJOM'l'ORY CONTROL 8AMPLI - b--'-� 
1 .  Aqueous LCS 

PAGE . 0 1 4  

List any LCS recoveries not �ithin the so-1, , criteria and the sa�p l e s  affected . .. 

;ELEMENT 1B ACIIQN SAMPLES AfFECT�D 

2 .  Solid I.Qi 
Lis� &ny analytes that were not within the on�rol vindows set by the EPA for the solid lCS .sample.  The 80-120 criteria is not used to evaluate solid LCS results. 

LCS CQNC, 

ACTIONS: 

AOVEQYS LC$ 
Positive Result• 
Non-detected R••ults 

CQliTBQI., WINDOWS 

51•72i 

J 

SOLID LCS <EPA Control Windows 
Positive Results J 
Non-detected Results UJ 

3·. Frequency criteria 

SAMPLES AffECTEO 

>120t 

J 

· >J:PA control Window1 

J 

Wa• an LCS analyzed !or every matrix every 
digestion batch, and every 20 sample ? 
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REGIO». I 
Data Rev iev Worksheets 

X A .  PtnUIACB ATOMIC MSORPTIOH AJfALYS I8 

1 .  Duplicate Precision 

PAGE . 0 1 5  

____ )d __  Duplicat• injections and one-point an lytical spikes were performed for ell samples : · duplicate in ections agreed vithin � 
20, . 

-•------ Duplicate injections and/or apikas v re not performed for the 
follovin9 samples/elements: ------+-----------

----···- Duplicate injections did not agree v thin : 20\ !or samples/ 

2 .  Post 

eleaents : _____________ ��-----------

Digestion Spike �•eoveries 

Cp�k•· �•eovarioo ••� �k• o c -11s, �• 
samples. 

·-------- Spike recoveries did not meet th• as 1151 criteria but did 
not require MSA for th• !ollovill9 sa ple�/•l•=ents: 

-------- MSA was used to quantitate analytic• results vhan con
tractually required. 

Correlation coefficients �0 . 995 ,  accep� results. 
Corr•lation coefficient• <O.995  !or sample 

numbers/elements : _______ -+------------. 
-------- Method of Standard Addition (kSA) w s not �rformed as re-

quired tor samples/elementa: ____ ....... _________ _ 

ACTIONS : . 

1 .  Estieate (J) positive results i f  dupl i�t injection. are outside 
± 20 I RSD or CV. 

2 .. It the suapl• absorbance is <501 of poat di est ion spike absorbanc• 
the follovinv actions should be applied: 

Positive Sample Results 
Non�deteeted Results 

. J or R 
R 

J 
OJ 

>1151 

J 
A 

3 .  Estii:,ate (J) sample results it KSA vas re ired and not performed . 

4 .  tstiz,ate (J) sample results it correlation coefficient was <0 , 995 .  
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.. 
REGION I 
Data Revi 

I?.  INDO 

ew worksheets 

CTIVILY COOJUO PLASMA ( ICP) SERIAL 

Serial Oilutions vere perf0??11ed fox 
ot the_. diluted sample analyais agr41 
the ori9inal undiluted analysis,  

Serial Dilutions vere not performed 

Sarial Dilutions were performed, bu 
not &grea �ithin 101 !or analyte e01 
SOX the IOL before dilution. 

�•port al 
criteria 

l results below that do not meet 
for · tcP serial dilution analysis. 

MATRIX:_� 

ELEMENT 

Aluminwa 
Baria_ 
Berylliu. 
cadllliu._ 
Calciwa 
Chro■iu;
Cobalt__: 
Copper_ 
Iron. __ 
Lead. __ 
MagnesiWI 
Manganese 
Nickel_ 
Potassiu. 
Silver_ 
Sodiua 
Vanadiua_ 
Zinc ---

IOL 50xIOL 

• �g I 1.:2,00 I 
I I 
I 
I 
I 
I 
I 
I · 
I 
I 
I 
I 
I 

I I 
I I 
I I 

- 1  I 

.Irr l
�

I 
I I 

v · I I 
I I 
l I 
I I 

J :' 1 � 
I 
I I I I 

I �t� I 1Qg1zr I I 
I I I 
I I 

. 

SAMPLE SERJ 
RESULT OIW. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE . 0 1 7  

DI LUTIOK >.NALtSIS  

each matrix and r esults 
•nt of �d vithin ten perc 

tor the following: 

t analytical resul ts did 
r than 1centrations greate 

the required labo ratory 

At ,o ACTION 
ION 

I 1:l•v"le I� I 
I I 
I I 
I I 
I I 
I I 

l --'-� �* I 
g: I 

I I 
I 
I 

I 
I 

I 2��; 14 
I 

I I 
I hZ:,• lg. I 
I I 
I ' 

Actions • pply to all sa111pl•• ot the same matr ix. 

ACTIONS : 

1 .  Estiaa t• (J) poaitive results �t ID >15. 
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Jtl:GIO!f 1 
Data Review Worksheets 

XII .  DBTICTIOW LIMIT UBCLTI 

1 .  Instru�ent Detection Limits 

Instni111ent Detection Limit resul ta ._ re present and found to be 
less than the Contract Re�ired Oet tion Limits. 

IOI.a were not inel uded in the data ckage on ronn XI . 

IOLs were present, but th• ia was not met for the 
following •l•••nt• =---------+------------

2.  Reporting Requirements 

lf No, 

Were sample results on Tona I repo ed down to 
the IDL not the CROL for all analyte ? 

Were sample results that were analyz d by lCP 
for Se, _ Tl, As, or P� at least !x ID . 

Were sample weights, volumes, and di utions 
taken intc aeeo�nt when reportin<J de ection 
limits on Fot11 I.  

@ or No 

�� or No 

G
0, �o 

The reported results may be inaccurate .  
on the data •ummary ta�les and request that 
corrected data. 

•�• the necessary changes 
• laboratory resubmit the 



6908-302/HAZ/13862O 

July 2, 1993 

Mr. James Keith 

. .  ·:·-� - -� 
ff iv! NJ l\ssoc1c1tes, Inc. 

:\ S111111nif (,'om/HIii.\ 

WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 6 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 6 low level water samples 
collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data 
were evaluated based on the following parameters according to the Laboratory Data Validation 
Functional Guidelines for Evaluating Oreanic Analyses, February 1988: 

data completeness 

holding times 

GC/MS tuning 

calibration 

laboratory, field, and trip blanks 

surrogate spike recoveries 

matrix spike/matrix spike duplicates 

field duplicates 

internal standard performance 

sample quantitation 

All criteria was met for this parameter 

l<lh 11.1� 1· 1  \ 1 , · 1 1 11,· 1 11 1 1 , n11f. \I \ ll l i' I .! "ill:\ . l i l - 1111 1 1 1  l ' , 1 \  , O Ii :l i l •.! HiH 

Jin,·• · I \t·, ,, , , 1 ,· l ' . 1 1 "- ft , n ,  n, ,/1111,J \ II o : 1  ,,, , , 1 1  l ,, I i  1011 1  , .1 \ tdl , ,._,, •. 11,1_1 

Lr 

I I 
l 
3 
s 

' 

l 
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CHAIN OF cusrroov RECORD 1 9 ') 7 i 

; 

,: 
W W  Eng;neerlng & Science, Inc. 

� 5010 Stone Mill Road, Bloomington, Indiana 47408 : 
Phone i81 2)336-0972 Fa>< (81 2)336-3991 

PROJEC
X {', tJRTI 5 . r:R)..,J J.!.L1tJ K� 

SAMPLERS 
\e/Jr,,u-1:-::, ---:-0--

--,1./ Cl-t\.. U vv I I 
SAMPLE 1.0. DATE TIME MATRIX* 

fe.K- S8-M.W2"- 6,0 - 01. ol..0492. J3!Z4 �IL 

Fce.-.se:..,1)'r\ll-f>- JZ,0 -01. ol-o41Z. J3 :4S So1L 
I 

R�
llnqulsh�d By Oate Time 

PROJECT NO. 
010.:U ,oo 

� a> 
:I < 
0 a: SAMPLE LOCATION 
0 (!) 

)( .N\W 2.6 6,0��t, 

'X ,1A WZ� /2,o kt!t: 

. 

Date Time 

a: w 
< 
I-z 
0 u 
ci z 

I 
?-

J 
z... 

·J 17\L_:,AA/ lUt... Jh'/<1�  11.;o 
Received By 

a2_ -A. ; - -��/ . J< ._.,, J./rh.2 17 .J-D 
'J11"

7-
i$hed B'( 

cSl / 'tJ.// ' , ·< • •� � I 

Date 

JJ; /"' ii 
Time Ae

r
ed For Lab By Date Time 

()85.� 
•�RIX: WATER cwrn>. WASTEWATER cww>.�ii-;"sLUDGE(stYJ> AIR. OIL. HAZAAoous wAsTE (HW> 

, I �� " 
.
.i.;�"-, •{:. '.# "J:: � " $�'< 

�ct' "· 
....... /# 

�� 
(j � � 

,. 

��� I' 
y. t--Ae.-h Q.l 

ANALYSIS 

,. 1./, '·i e t ., d Ii I '  (I\.;) 

'I. Vo I•--J.,· 'le ,,' /,.,, ,,.,.J.\ J 

'J.. JJ ,,_--hls C.1a.r. t'r.J e ( n'-J) 
'ic \/,, ia_ :+/f." � 1 { 0 ,;- f) I,\ 

, 

Ae�arks i�oie: 8e  f1f.f, C,\1 1.>'1,,,.D Un :.,.{;/�-.. ! r, 
Q((. • ,Y """<" � , ·( I r)I) -, , f" - , ' 

n 
c;. (C l.c.:/ J  '-< '-I t r  . o� l ,'c:.tA<l� l•IA ·  

"- u r'1 i'J Ii< >!,/ CI-( 5 ( n t.•11 ·• /1 /' ft=11J ,·1,. 

--1 tU, "I.. I�/?� :J I • , 
()() 
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� 
WW Engineering & Science, Inc. 

� 50 1 0  Stone-Mfo Road, Bloomington, Indiana 47408 
1/) 

Phone ( 8 1 2)336-0972 Fa>< ( 8 1 2)336-3991 a: w z PAOJFT 1-t· 
wa...JJ� 

PROJECT
t°1a I, < ·ur ✓, 0 ',? ,Pt,7 I-z 

SAMPLERS k4., D.�� 0 u 
ci 

2Al.Lfu. o{TE 
� co z 

TIME MATRI1x• � <( SAMPLE LOCATION 0 a: 
u C) 

FEl• SP,-MW24- 6,tJ-01 0-, .rv_Q7 //)!o 501L )( b ,,._. 1--IAld J zA. 2� 
J --

(c f-SB· M.'rlZ.�h.n)-nf OZQY)1... 1/5(3 Solt.. )( ,,{,/IJIJrrdl uk/ .L 24 Z-
. . .,., / J .,,,, 

\ 
\ 
\ r7 

/'\ - "' � 
\ • I\ I\� 

I \:
qulsh_�BY. 

Oate Time Re
7,

d By , • � 
Date Time 

:-\) bA f1A 1/4/,;;. /800 ,,... ·-t-1-if...-. '/�/f'� 1t500 

�/4quished :;J I . , C(2_ Date Time R
p

ived For Lab By Date Time 

.• �➔ �J,, L '½(� J.  oass 
I 

",-'-TRIX: WATER (WTR), WASTEWATER (WW), SOIL, SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 

f..� "$ 
w �  

$�-r 
�(to 

·• 

ll� 
C.i � 

,,31 �\) 
\ "' 

-I-
ANALYSIS 

¼ tArr-11.C< lri1.1. OJ '-l1 
'I-- &fAJ..\IDG I JAl1A·l5 1;,;, "-' 

\{ Yt>I-A.7JJ,...,c
. 
s (o,.,; c,,-,, 

Ix €, YJr.A.I Ip� I >r1::--rA-L5 lo,,:;\ 

• 

Remarks 
( ' ;  i ;.,) O T\ . fl ,:)p ....... ,Ji,-..: IX - Q r-: .,i;, t -!' 

f',o""°' f=r<«,<.k f,u C.., ,.-;,", qt\� p 
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WWES Proj. Mgr. Projccl Name 

' , . I {;  _ ., I \  � ��, "-

0.ile Time 
Matrix• 

/ " C 
15 ·3 , c  

No's 
Corrclipond to 
Bottle Packing 

LiSI .. 

i S.implcJ Sampled 
'-' � 

Sample Identification 
0 0 z u  Analysi5 Required/Comments 

It fi:B 7) !':foo 
F C 

LtJ T(<. ) k 
e_ - (; "" - () 

Relinquished By: Date/Time 

1/tt 1/15 
MatTiA: Water ( rR) w (WW

1 
. J., • as1ewatcr ). Sml (SOIL), Sludge (SLG), Air, Oil, ras1e (WASTE) 

l·.\1.11 ,..,._.ioc,-.,. ofCo�udy 

2 
I 2 1 t S 
6 7 1 , 11 
U ll t) lt U 
16 tl Ill It 20 
I J l • .S 
♦ l 1 9 IO 
I I U ll 1-4 13 
tf. ll Ill It lO 
I ? J ◄ ) 
6 1 1 9 10 

I I  12 I) 11 U 
16 17 18 19 10 
I 1 ) ◄ J 
6 l t '9 W 
I I 11 ll I .. U 
,,. 11 t• " ;N> 
I l J 4 ' 
. , , , ,o 

II 12 I) 14 U 
16 Jl II It 20 
I l l ◄ l 
6 l I 9 10 

I I  11 U 14 U 
I,. 11 II 19 10 
I l l t S 
6 l I 9 10 

I I U IJ l• U 
16 11 11 19 20 
t J: ) ' .s 
6 l I 9 10 
It IJ U 1, U 
16 17 It 19 10 
I l ) 4 ) 
6 l I 9 10 

II 12 ll I◄ ll 
16 n ,, ,, 20 

Received lo Lab By: 

VoC... 

Oatc/fime Logge d in By: 

COCNo. 

30051 

Sample No. · 

....... .. 

'··,� ;-... ' • , • ' I 
. 

; < . ; 

.. ::':"· - •  

. -� . ' ·, . . \'-�t-

- ·. 

Filtered · 
Dale/rune 

• .  , .=1· . 
· . . :: .;,�. •

. 

,•, 

·'",. , ... 
.. ..... ,. ·· . .  •• 1.:.. • • .. � . . 
·'i ) , 
,'�y':,'/_... !"-; : ·, ,. ... . ' .• ,/ .. � · ' 

f . : 

. , 

E/): .. 
'• ..a,.. .. .... ♦ 

·:::·_.f-<<: -� 
• � • I 

,, ' 
. ·.:::!: . ··:, 

_, 

Oateffimc 
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.:� 
WW Engmeermg & Scwnce 

A Summit Company 

r,OIO Sinn,: MIii koad • l!loomlni,oton, hkllnn.1 47408 

WWES Prnj. Mgr. 

ff \ I,, ·_ ,J , I Ve, 
Projec1 Name 

WWES Proj. No. Sampler (Print) 
I _ \ I "'[) I lb � IY l'°1r lN I 

Date 
Samplctl 

IBfr✓f, 
i 
I 
! 

I 
I 

I 

Sampler Signature () D ;-/0 • ,w .,A.A/ (1,. A _ 

Time 
Sampled 

lbOO 

lb 15 

){/3() 

/b15 
1 100 

Matrix• 

Wrf_ 

,/ 

� 

f le' -
F c_ -
F C. -
t e 

"?.., -

Dateffimc 

i/1} lc;t}O 

I 
Sample Identification 

I< - r-;. 'If,) -
0 3 

e_ -
(; w -

0 � ,-1 

R - G- "" -
0 3 /4 c; 

f:. - r:. vv . 
() 3, M 4 D 

p 

p 

F' 

p 

Chain of Custody Record 
Analytical Services 

I 

6 

C 

/'..,, 

& 

.p 

p 

'o'3 , C  
0 0 z u  

4-
4 
2. 

z. 

No's 
Correspond lo 
Bou le Packing 

List 

.. ., 
.5 

� 8.. 0 >, U f-o  

( [,,..ld � )  
Analysis Required/Comments 

1 2 l • ' 4 D VDA. + /{CQ. -s VDC. (4ob/ 4o'1 

.� ,: ,: ,: :: /l- ro l,r HND> = ·c; ,+ µ�J � J.J (4 IO ) 
,,, 17 ,, 19 20 k- r11t,,-1 Al ()JI,;. -c1.,.A� ('/-I - ( 4o9) 

I 2 .l 4 5 
,, 1 • 9 10 

11 11 ll 14 U 
16 IJ II 19 20 
I l J 4 ji 
6 7 R 9 10 
11 11 IJ 14 U 
16 ll II 19 211 
I I 3 • l 
6 l l t l0 
II 12 &:I 14 I.'\ 
16 17 13 ., ?O 
I l ) • 3 
6 7 I 9 Ill 

1 1 12 1.\ I' 13 
16 11 II IY 20 
I 2 l 4 .S 
6 1 1 , io 
1t ll IJ 1• I.\ 
lfl 17 II I• 20 

I 2 ) ,1 ' 

6 7 3 9 10 
II 11 I) ,. I! 
16 11 II 19 10 
1 2 l 4 3 
fl 7 1 9 IO 
II ll IJ I' I! 
)6 17 It 19 20 

Voe.. 

v oe, 

v ol/ 4-18 

Received to Lab By: Datc/fime Logged in By: 
� 

M�jhx: Water (WT,l{ i. Wastewater (WW). Soil (SOIL). Sludge (SLG). Air, Oil.f as'(l (WASTE) 
1-..�IJ(,"h»b/('h»mc-,fCu.-.,� · .. 

COCNo. 

r-. ' v . ..  _ 30054 

,. . / �,./· _:!• 
-. , • i. 

- .. .  •·�.:--
. . , .. 
'.{'. • .• ! 

' 
•• f •• 

... ... 
·,,) 

i < · 'Ji; ."·t. · � < , 

.,. 

. ·. ' ' ' 

. ·: �-_..\ .. 
' . ,  

: .. ' . .  �. ' ·. '
• 

. ,_ '  

,·  

�· ' ,. !"' ... . •\ ; · . . l? ', � ." 
Date/Time 

0025 



·=� t I WW Engmeermg & Sc1ence C f C R 
COCNo. hain o ustody e�_ord. -· · ·-···-- . _ __ _ 

Analytical Serrltes-· ·2 (J/Jlff:r..::... --.._ '} � � 
A Summit C-Omp,my 

· 11 :�110 �,nc MIii Road • llhonmh,alcm. lrKll:"ia ◄74(MI . ,I...__ 
WWES Proj. Mir. Project Name / I 

I 
. / / J' I 

r / /' 1 _ ii\ � l- 1 ' :, 1.,.-t �,1 / u /lJ.,r./!,..�,. � r-r: 
WWf.S Prvj. No. Sampkr (P,int) j \ ·,:-:, I I -,:;.:. 12.. I '/ j .A-I ,,J I I 

Date 
Sampled 

Time: V / 
Sampled Matrix• I 

J 

(too w-rf'-

o92o I 

IOI? 
I 

lrf IS I 

/t7io 

1 7- 30 
t 

/tp Z-) 

12-oo 

/44-o 

Sample Identification 

W - ('Ir.. P 
b - l 7, ,_ r, - J C,,. ,-, -
03 
l" C. /,?__ - � w - P G- P 
L. - I Q _ O - 7 r,_ /l -

F C � - 6 W  - -P 6- P 
l. - 7_ 5� /J - 7_ '+ /J -

:;z., 
F (! {2... - G \i\J - P 6- P 
7- - / "2, n - J c; ,,, /,_ 
('} :2, r c. ,z - ✓- N - ;:, /2- P 
� - J '--J. rJ - ? 1, /J - .,.., 
-;z., 
Pl' R - ,.; J,J - i? k P  
'::J - 2.. 11_ c; - 2- L.  c:; -

/) -;. 
F f'. {Z.. - 6 1/\i - P &- // 
-:). - J .,,_ � - 7__/ /') -
C C I? - � \-J -· Y G- .P  
g - J-,n - <;" n - ,, �  

y' 6- p 

Mal�: Walc.r <wryt>. Wastewater {WW{. Soil (SOIL). Sludge (SLG), Air, Oil, w/Jte (WASTE) 
�s1..1n, .. nveh,., of Cutooy 

30064 
-. --•·v - - V.. . . / • . ,. . . • ----- ____ .... . ,��-�� '.:· • . No's 

Com:apond to 
Bottle Packing 

List 

------ ... .... . "·· ""· 

� -3 
.. " .s 
! �  

,r id p . Sample � :·• ·:: Pilleffli _. . 

. . e- ] .·. ' ... 1 ).,,I !{.,Dax/l""U'QC • Cl 0 0 z u  u f-o . Analysis RequtrcdlComments 
"-.._ · ·;: , :··:�, •::. , 

, .• ·. 
I 2 l • S 4 , 1 1 , 10 
II 11 1,1 14 U 
16 ll II •• 2ft 
I 2 J • S 
6 1 • t 10 voe. c4 z ,, 4 -zA- > 

j II IZ I) I< IS 1 A..l -• f � · (_ 4- � L". ) \ 4- 16 11 II '' !O p� ,r'AJ-'""'7 "/4 z "  \ 

4 

4 
4 

1 2 ) 4 ,  4 
., 4 ' 1 ' • 10 1/0C, ( . 4 '3.1. 44 4 ) .. 

II n IJ ,. IJ -c rk e fCL� (_ ;( 4- 5) - / ,0 ' .:.:_: . ·,: 
16 " II ,. !O �o/ A .  ( ;v f,q.,tt-6 . 

4 

4-

: : : ,: VO C. ( --1 3� A ..(  w ') - , 
12 IJ ,. u --r. Me.f-:,f C 44 ' )  ' _,· ,.. . �-" .. " "' -r. ...., A, Cf',J •• , 44 -z_ 1 • • 

I �,. 
� • . • • . � . ' 2 ' • ' ..;o<! 

-1 
(. 4 5 1 ) t_4S-z..) 4 ' 1 • ' 10 

er� 45 ) 
:: :: :: :: : 

7 
� t1-A� _l �J- c 454 ') \t

'.
� · - ; ;f· �. 

Da1e/I'imc Logged in By: 

"• 

: ·� .. ·� 

Date/Time 

oozs 
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ww Engmeermg & Science 
A SummiL Company 

��IHI Sim•• Mill ko"'I • llk11>111htelon. hHllana 47408 

WWI�<; ProJ. Mgr. Project Name / 

. \  Nf.. 
WWES Proj . No. Sampler (Print) 

._) I :::;r 
{I -:/- D7-f.:, (j [)'<;ampler Signature 

� 

Chain of Custody Re<19.rd --- --·- . . . _ 
Analytical Service/ -'1 /l / 

COCNo. 

'f o( I /,h J,q,rc. -
'---

·- _,i------=·---�- ,\ 
30066 

For Lab u  .. � No's 
Correspond 10 
Bottle Packing 

Lisi Rack/fray No: '· · 
·,  , c . 

:-· ... • � 

Lab Project # 

, .  

Dale Time 
Sampled Sampled Malrix • J ! 

J 
Samrlden1ilica1ion 

.j 
C 8_ 
0 >. 

u i-, 

, Sample No. .. Filleled , 
Analysis Required/Comments -. �. 

-; ·  ..,,,. b  
r1.3 J&}O 't,,v'f/( 

Z h  
(t,"? 

� 
. ;;; 

lt,?;o 
3 t, re� /�?0 J 3  
t.. ,, r-t.· e. 1900 9 ::, 
/ l,  

,--;�-,,} J '1 tJ{, 

I 

F (? fl_ 6- y,J 
A - 2 0 n --
r c_ 
I< -

F r� 
� -

0 � 
F c .  
2- -

3 
I?... - 6 vv 

n -
- 6 v-l 

o. n 
, .... s d 

,e - s w 
o -Z, e � 

F Ctz_-· 6 V\J 
'- D ·� I-/, L, 

- p �- p 
z. 2 , In 
- p 6 V 
?_ 2-, C) -
- f 6- p 

7- Z. lo /)  -

p 

4 : : : : ,: voe _C4 55, 456} 
t:-,::--1, b.lJc+.-:-1)01,1,-,-, +.-1,--1, -r. M t>�J� (. 4 6/) " 
.. " II .. 20 -r. � A . (! A.I - (4 0 2.. ) 
I l ) 4 S 

6 l I • IO VO C (_ 4 5 71/ 4 5 B) 
II U IJ l4 1' 

16 ll II 1• 10 
I l l 4 ) 
6 7 I , 10 

z_ t-:,:-, r.,:-2 1-:-, ),-+.,,.:-+.-,,,,-1 
VO C (_4 S, Q  // f- 60) 

2.. 

I♦ t7 I I 19 X, 
I J ) • ) 

6 l I 9 10 

u n u 1• u 
16 17 11 19 20 
I 2 J 4 l 
6 l I , 10 

II 12 I) H I) 

16 ll 1' 1' 10 
I J l • l 
6 7 I 9 10 

II 12 I) 14 IS 
16 17 11 19 10 

I 2 ) • l 
6 l I t 10 
11 12 1J 1, t.S 

�6 IT 18 If 10 
I 3 J 4 J 

6 T a t 10 

U fl ll 14 IS 

16 ll II 19 20 

I l 1 • l 

6 l I t 10 

II IJ U l• U 

16 17 II 19 20 

---r,., ./- •./ A- c1J (4 ts) 

VO C. ( 466 ) 

Received to Lab By: Date/Time Logged in Oy: 

;.; ...... 

; ;� ,1 
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Date/Time 
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./ M Vx: Water (WT 

f" Wastewater (WW), Soil (SOIL), Sludge (SLG), Air, Oil.f';stc (WASTE) OOH 

1--SI �11r1vrha1t1 ol C•..aody 
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WW Engmeermg & Science 

A Summit C'.ompany 
;,O IO Slone MIU Road • llloomlncton. lndlan,1 4 HOO 

WWES l'l'oj. Mgr. 

WWES Proj. No. 

Proiecl Name 

Sampler (Prinl) 
I L I '{ I T I L (. I 

l 

I I 

Chain of Custody Record 
Analytical Services 

I 
'c5 ·3 

No's 
Correspond 10 
Boule Packing 

Lisi .. 
! 

Date 
S;unplctl 

Time 
Sampled Matrill• r 

., 
Sample Identification • ,= 

0 0 
Z U  

Analysis Rcquircd/Commcnls 

r c.. /!. - f,. (,,J - p 'I: 3otl j. 
0 3 

I 

/ .... 

,- C. (< - 6-- w - p 
I 0 -

v 

r C R b vJ r 6- p 
9 : '154 

0 

ly p 
:i 

t! B 

I 

I 
(,- ? 

0 3 ;;_ 

I 

( 
/" 0 

3 D 2 

I 

" ' J • ' 
• 1 I • 10 
II ,, I.I " " " 17 ,. 19 ,0 

I 1,x I • ' ' 1 I 9 10 
II n I) ,. " ,. 11 II 19 lO 
I 2 'K' • ' 
6 7 I , 10 

II l:Z U 14 U 
.. 11 I& If 20 

,c 2 1 f S 
, 1 1 , rn 
U 11 ll 14 U 
I� 11 II It 20 
I 1°'.i: ) f S 
6 1 I • 10 
It l:Z IJ 1• U 
16 11 IA 19 lO 
I I I}(: • l 
6 l I t 10 
11 11 IJ 14 U 
t6 ll 11 1, 20 

IX 1 i • s 

6 7 II 9 10 
II ll ll t • U 
t6 11 II It Jn 
I J( J f S  
6 f I t 10 
ti U I) H IS 
16 l'J •• ,. 20 

I v , 1---ll----l--+--+--+--+--+---+---+-- -+--l 

1 2 ')( 4 \ 
6 7 I 9 10 
II 12 IJ 14 U 
16 11 11 19 20 

Datcffimc 
7/4/93 

�:ooP 

Received By: 

• M;a1ril. Waler (WTR). Wa�lcwa1cr (WW). Soil (SOIL), Sludge (SLG). Air, Oil, Waste (WASTE) 

Received to Lab By: 

y{),-JL 'lvA / /1<-I 

Voe 

CN -
" 

T.46- ff70 

fA<.,P. '171 

voe '-f 7L 

r . .4(,-.# '173 

711&"-
voe_ 

Datc/fimc Logged in By: 

COC No. 

f ... ! :,  · ·- 30083 
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• l • • 
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Dale/Time 
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�-----=--------------JQ,_ __________ _, 
WW Eng,,;;,,,� & Science Chain of Custody Record 

A Summit Company 

5010 Stone Miil !<011Cl • llloc1mln{.'lon. Indiana 47400 
Analytical Services 

WWES Proj. Mgr. Project Name 

WWES Proj. No. Sampler (Prinl) 
L y I r L C I 

Sampler Signature 
) 

_ 
\U �-/ lc(,,<.�r. . .  -... o< --41(,,..,__ , 

l I 

'o 'B 

No's 
Correspond lo 

Boule Packing 

Lisi 

.. ., 
·.3 

" ' 

Dale 

Sampled 

Time 

Sampled Sample Iden1ilica1ion · =  
0 0 z u  

C g_ 
0 >, 

U I-< 
Analysis Required/Comments 

//;voA 

r,.. JI) i' .k._,jLI P__.J...l�O� 
X i------t---+-+--t---t--1--4--t---ll----j 

F c. R 

s M _, 
F c. p / 

5 D 
F C 

i t---t--t--t-t---t--+--f-�f----1---,,--1 
0 3 T 8 

z 

2. 

X ' ' • , 

6 7 1 9 !0 

ll ll l.\ 14 1.'t  

If) fl 111 19 10 

l'J<'. l l • , 

6 1 1 9 !0 

II U 1) 14 U 

16 17 111 19 lO 

}( l J • >  

6 1 1 9 10 

11 1:Z 1) 14 U 

16 17 ti 19 20 

I l l • > 

6 7 11 9 l0 

II ll I) .. U 

16 17 11 19 20 

I l l • ! 

6 1 1 9 18 

II ll U 14 U 

ll'I 17 UI: 19 20 

I 1 l 4 ) 

6 7 I 9 10 

II ll IJ 14 tS 

16 ,1 II 19 20 
I 2 J 4 5 

6 l I 9 10 

II l:Z IJ 14 15 

16 17 II 19 20 

I l l 4 J 

6 l Ill 9 10 

II ll 1l I• 1! 

16 ,, 18 19 20 

I 2 J • > 

6 7 t 9 10 

II 11 ll 14 15 

16 17 11 19 10 

Relinquished By: Datc/fime 

3/1/'j J 
:T vnP 

Received By: Received to Lab Dy: 

Matrix: Waler WTR). Wastewater (WW). Soil (SOIL), Sludge (SLG). Atr, 011, Wasle (WASTE) 

E.\I .J( "hU1.V(. 'h•in of O•'llody 

VOA/ 1«:.I 
T,Urf ,,7'1 

voe Lf{JU 

voe 

yoC 

Datc/fime Logged in Dy: 

COCNo. 

.. � ... 

-

30041 

'• 
' ' 

· '  .. 
. . ·.�;  � 

Da1e/Time 



DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

FCRSWSW0101, FCRSWSW0201, FCRSWSW0201D, FCRSWSW0501, TB-1. 
FCRSWSW0201MS, FCRSWSW0201MSD, SDSB0l 10001, SDSB0l 12001, 
SBSB0210001, SSSDOlOl, SSSD0201, SSS0201D, SSD0301, SSSD0401, 
SSSD0401B, SSSD0501 

b. Holding Times: 
All samples were analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria except for samples analyzed on 3/2/92. Data 
estimated for dichloro ethylene, dichloropropene & 1, 1 J.2 tetrachloroethane due 
to poor RPO (J). 

e. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
No lab duplicate performed on soil samples. All soils estimated (J). Water 
duplicate met QAPP criteria 

h. Field Duplicates: 
Field duplicate for soil samples had poor RPD for Methylene Chloride. Data 
estimated (J). 

i. Matrix Spike Recoveries: 
No matrix spike performed on soil samples. All soils estimated (J). Matrix spike 
for water samples met QAPP criteria. 

Rcdiske4/fcsitc 



j. Trip Blanks: 
No contamination found in trip blanks. 

Reduke4/faite 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

k.,, �SBSBOllOOOl 
Name : SWL-TOLSA 

Lab Code: SWOK Case No. : WWENl 

Contr�ct : WWENG-MI 

SAS No . :  

I , ______ _ 
SDG No . :  8855 

Matrix: (soil/water) SOIL Lab Sample ID : 885512 _.;...;.. ___ _ 
Sample wt/vol:  2 . 0  ( g/mL) G Lab File ID : IC719 

Level: ( low/med) LOW 

\ Moisture: not dee. 6 

Date Received: 02/27/92 

Date Analyzed: 03/02/92 

Dilution Factor: 1 . 0  Column: (pack/cap) CAP 
.;;..;...;.... __ 

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

74-87-3--------Chloromethane --------
74 -83 -9 --------Brom om ethane ---------75-01-4-------Vinyl Chloride _______ _ 75-00-3------Chloroethane �--.--------
75-09-2------Methylene Chloride 
67-64-1---------Acetone 

------__ .....,, _______ _ 75-15-0------carbon Disulfide -------75-35-4-----1, l-Dichlqroethene -----
75-34-3------1, l-Dichloroethane 
540-59-0-----1 , 2-Dichloroethene

_
(_t_o_t_a�l-)=== 

67-66-3--------Chloroform ---.,......--------107 -06 -2 -----1 ,  2 -o i c hl or o ethane 
78-93-3-------2-Butanone 

------
71-55-6---------1, 1 , l-Tric�h�l-o_r_o_e�t�h-an_e 

___ _ 

56-23-5------Carbon Tetrachloride -----
108-05-4------Vinyl Acetate 
75-27-4------Bromodichloro_m_e_t�h_an_e 

____ _ 
78-87-5------1 , 2-Dichloropropane -----
10061-01-s----cis-1 , 3-Dichloropropene 
79-01-6------Trichloroethene ---
124-48-1-----Dibromochloromethane -----
79-00-s-----1 , 1 , 2-Trichloroethane ----
71-43-2------Benzene �--=-��-------
10061 -02 -6 ----Tr ans -l ,  3 -Di ch lo r op rope n e _ 
75-25-2--------Bromoform ..,,.._=----------108 -l O -l -------4 -Methyl -2 -Pent anon e 
591-78-6-------2-Bexanone 

-----
127-18-4-------Tetrachlor_o_e�t�h_e_n_e 

_____ _ 

79-34-5---------1 1 2 2-Tetrachloroethane I I I -
108-88-3-------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e 

_______ _ 

100-41-4--------Ethylbenzene ---------
100-42-s--------Styrene ---,,.--------1330 -20 -7 ------Xylene (total ) --------

FORM I VOA 

27 OJ 
27 u-:, 
21 o:r  
27 Uj 
64 7 
27 U.j 
13 Oj' 
13 OJ" 
13 us 
13 u:r 
13 U j  
13 Uj 
21 u .r 
29 J 
13 U :f 
27 U j 
13 O j 
13 U :r 
13 U J" 

140 j 
13 I U :t 
13 : u r 
13 : u :r  
13 : u  ':J" 
13 : u  j 
27 : u  S 
27 l U J"  

390 I 7_ 
13 U J  
13 u"J: 
13 U"J' 
13 u:J 
13 u::r 
13 O"J' 

0017 
1/87 Rev. 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

·, Name : SWL-TOLSA 

Lab Code : $WOK 

Contract: WWENG-MI 

SAS No. : 

� /B$BSBO 112001 
I '--------

Case No. : WWENl SDG No. : 8855 

Matrix: ( soil/wate�) SOIL 

Sample wt/vol: 2 . O  ( g/mL) G 

Level:  ( low/med) LOW 

% Moisture: not dee . 6 

Lab 

Lab 

Date 

Date 

Sample ID : 885511 

File ID : IC718 

Received: 02/27/92 

Analyzed: 03/02/92 

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

CAS NO. COMPOUND (ug/L or ug/Kg) 

74-87-3--------Chloromethane 
74 -83 -9 --------Brom om ethane 

-----------------
75-01-4--------Vinyl Chloride _______ _ 75-00-3----Chloroethane 
75-09-2-.,:._------Methylene Ch�l_o_r�i�d_e 

_____ 
_ 

67-64-1--- --�Acetone 
75-15-0--------Carbon �D�i-s-u�l=f�i-d_e 

______ 
_ 

75-35-4---------1, 1-Dichloroethene 1 

75-34-3-------1 , 1-Dichloroethane ___ ....--__ 
540-59-0-----1 , 2-Dichloroethene (total)_ 
67-66-3-----Chloroform ----,-..---------
107-06-2---1 , 2-Dichloroethane ------
78-93-3------2-Butanone ...-r---..,..,..------
71-SS-6-------l ,  l ,  l-Trichloroethane ___ _ 56-23-5--- ---Carbon Tetrachloride -----
108-05-4--------Vinyl Acetate 
7S-27-4-------Bromodichloro_m_e�t�h-an_e 

____ _ 
78-87-s--------l, 2-Dichloropropane -----
10061-01-S-----cis-1 , 3-Dichloropropene 
79-01-6------Trichloroethene ---

124-48-1------Dibromochloromethane -----
79-00-s-------1, 1 , 2-Trichloroethane ___ _ 
71-43-2-------Benzene ___ .....,,. _______ , 10061-02-6----Trans-l 3-Dichloropropene ' _, 
75-25-2---------Bromoform __________ l 
108-10-1-------4-Methyl-2-Pentanone _____ l 591-78-6-------2-Hexanone __________ l 127-18-4--------Tetrachloroethene ______ l 
79-34-5---------1 , 1 , 2 , 2-Tetrachloroethane_ l 
108-88-3--------Toluene ___________ l 108-90-7-----Chlorobenzene ________ l 
100-41-4-------Ethylbenzene _________ l 100-42-5--------Styrene ____________ l 1330-20-7------Xylene (total ) ________ ! 

I 

UG/KG Q 

I 
27 1 u r  
27 I U j  
27 I O  :t 
27 u .T 
77  J" 
21 u r  
13 u :r  
13 U j  
13 U .j  
13 us  
13 u:r 
13 U t"  
27  0 1'  
23 :T 
13 U j  
27 0 j 
13 OJ 
13 U j 
13 U j 

120 T 
13 U J' 
13  0 j 
13 U j-
13 U J 
13 U "f 
27 U T  
27 1 0 :t 

310 j 
13 u ·r 
13 0 J 
13 U 1 
13 u· 1 
13 Uj 
13 U j'  

------------------------'------- ---
FORM I VOA OOO�ev. 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

Name : SWL-TULSA 

Lab Code: SWOK 

Contract : WWENG-MI 

SAS No . :  

dMJ, �BSB0210001 
'-------

Case No . : WWENl SDG No. :  8855 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2 . O  ( g/mL) G --
Level: ( low /med) LOW 

\ Moisture: not dee . 7 

Lab Sample ID : 885513 

Lab File ID : IC720 

Date Received: 02/27/92 

Date Analyzed :  03/02/92 

Column: (pack/cap} CAP Dilution Factor: 1 . 0  ---
CONCENTRATION UNITS : 

CAS NO. COMPOUND ( ug/L or ug/Kg) 

74-87-3--------Chloromethane 
74-83-9-------Bromomethane --------
75-01-4--------Vinyl Chloride ______ _ 
75-00-3------Chloroethane ---......------7 S -09 -2 ---------Methylene Chloride ____ _ 67-64-1-----Acetone 
75-ls-o------Carbon =D�i_s_u_l-fi�' d-.-e 

______ _ 

75-35-4-------1 , l-Dichloroethene -----75-34-3------1 , l-Dichloroethane __ ___, __ I 
540-59-0-----1, 2-Dichloroethene ( total) __ I 67-66-3------Chloroform ---------
107 -06 -2 ------l, 2 -Di c hl or o ethane 
78-93-3--------2-Butanone --------.,...,....-----71-55-6------1 , 1 , 1-Trichloroethane 
56-23-s-------Carbon Tetrachloride ----
108-05-4------Vinyl Acetate 
75-27-4-----Bromodichloro_m_e_t-h_an_e _

___ _ 

78-87-s---- ----1,2-Dichloropropane -----10061-01-S-----cis-l, 3-Dichloropropene 
79-01-6-------Trichloroethene -

--

124-48-1--------Dibromochloromethane -----
79-00-s--------1 , 1 , 2-Trichloroethane 
71-43-2-------Benzene ----
10061-02-6---Trans-1 , 3-Dichloropropene 
75-25-2--------Bromoform -
108-10-1-------4-Methyl-2-Pentanone 
591-78-6------2-Hexanone -----
127-18-4------Tetrachloroethene ------
79-34-5------1, 1, 2 , 2-Tetrachloroethane 
108-88-3--------Toluene _________ :::: 
108-90-7-------Chlorobenzene --------
100 -4 l -4 -----Ethyl benzene ---------
100-42-s-------Styrene ...,..,...---=---------
1330 -20 -7 ------Xylene (total ) _______ _ 

UG/KG 

27 
27 
27 
27 
63 
35 
13 
13 
13 
13 
13 
13 
27 
26 
13 
27 
13 
13 
13 

140 
13 
13 
13 
13 
13 
27 
27 

370 
13 
13 
13 
13 
13 
13 

Q 

u:T 
U T 
u j 
u J 

y 
B j  
u:r 
u j" 
U j  
U f  
U j  
U j  
u r 

J 
u f  
u :r  
u r 

, u  j 
u :r 

J 
U j  
U j'  
U j  
U j  
U j  
u :t 
U j  

I 7 
I U j 
l U -j

' 

I U j' 

I U .r 
I u .1' 
I U J 
I 
I 

I · I 
I I 
I 

FORM I VOA 
16tJtJv· 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

�SSSD0101 
I '--------Name: SWL-TOLSA 

Lab Code: SWOK Case No . : WWENl 

Contract: WWENG-MI 

SAS No. :  SDG No. :  8855 

Matrix: (soil/water) SOIL Lab Sample ID: 885504 

Sample wt/vol :  5 . 0  ( g/mL) G - Lab File ID : IC714 

Level:  ( low/med) LOW Date Received: 02/27/92 

\ Moisture : not dee . 15 - Date Analyzed: 03/02/92 

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

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

74-87-3-------Chloromethane 
74-83-9-------Bromomethane --------
75-01-4-------Vinyl Chloride --------
75-00-3---- -Chloroethane 
75-09-2-----Methylene Chl._o_r_i_d_e 

_____ _ 
67-64-1-----Acetone 
75-15-o-------Carbon =D�i_s_ul_f�i�d-e _

_____ _ 

75-35-4----1 , 1-Dichloroethene ------
75-34-3�----1, l-Dichloroethane ------
540-59-0------1 , 2-Dichloroethene ( total)_ 
67-66-3----Chloroform ----------
107 -06 -2 ------1 ,  � -Di ch lo roe th an e 
78-93-3--------2-Butanone ------

71-55-6----1, 1 , 1-Trichloroethane ----
56-23-5------Carbon Tetrachloride -----
108-05-4------Vinyl Acetate 
75-27-4-�-----Bromoclichloro

_
m_e_t_h_an

_e ____ _ 

78-87-5-----1, 2-Dichloropropane -----
10061-01-s----cis�l, 3-Dichloropropene 
79-01-6------Trichloroethene 

---

124-48-1-------Dibromochloromethane -----
79-00-s----l , l ,2-Trichloroethane 
71-43-2-------Benzene ----
10061-02-6-----Trans-1 , 3-Dichloropropene __ 
75-25-2------Bromoform 
108-10-1--�---4-Methyl--2---P-e_n_t_an

_
o_n_e 

____ _ 

59 1-78-6------2�Hexanone 
127-18-4------Tetrachlor

_
o_e_t-h_e_n_e 

_____ _ 

79-34-5--------1 ,  1 ,  2 ,. 2-Tetrachloroethane_ 
108-88-3-------Toluene -----------
108 -90 -7 --------Chlo robe n z en e --------
100 -4 l -4 -------Ethyl benzene ---------
100-42-5-------styrene -----------
1330 -20 -7 -----Xylene (total) _______ _ 

FORM I VOA 

Q 

12 U :J" 
12 u _7 
12 u y  
12 U j 
35 ::T 
12 u-:;-

6 tr y  
6 u T 
6 U J 
6 U T  
6 U J-
6 U j  

12 U j  
6 u .1 
6 , u  y 

12 : u  :f 
6 l U  j 
6 l U  J" 
6 : u  J' 
6 . I U  J 
6 l U  -:J 
6 1 0 1 
6 U j 
6 u T 
6 U T 

12 U T 
12. U 7 

5 , :r  j 
6 J U  j 
6 U 'f 
6 0· 7-
6 TJ" j  
6 U J  
6 U .1"' 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

�ssD0291 
I ·-------Name: SWL-TULSA 

Lab Code : SWOK Case No. : WWENl 

Contract: WWENG-MI 

SAS No . :  SDG No. :  8855 

Matrix: ( soil/water) SOIL 

Sample wt/vol: 5 . 0  ( g/mL ) .Q__ 

Level : ( low /med) LOW 

Lab 

Lab 

Date 

Date 

Sample ID: 885509 

File ID : IC715 

Received: 02L27L92 

Analyzed: 03L02L92 , Moisture : not dee . 44 

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

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

74-87-3---------Chloromethane --------
74 -83 -9 -----Brom om ethane ---------
75-01-4------Vinyl Chloride 
75-00-3----Chloroethane · --------

75-09-2------Methylene Chloride _____ _ 
67-64-1-----Acetone 
75-15-o-------carbon �D�i_s_

ul
......,.f�i-d_e 

______ _ 

75-35-4----1 , 1-Dichloroethene ------75-34-3--------1, l-Dichloroethane ------
1 540-59-0-------1,2-Dichloroethene ( total )_ 

67-66-3--------Chloroform ----------
107-06-2------ l , 2-Dichloroethane 
78-93-3-----2-Butanone 

------....-:---�------71-55-6- ---1 , 1 , 1-Trichloroethane 
56-23-5 ----Carbon Tetrachloride ----
108-05-4---vinyl Acetate 
75-27-4- ---Bromodichloro_m_e_t�h_an_e ____ _ 

78-87-5---------1 , 2-Dichloropropane -----
10061-01-S----cis-l , 3-Dichloropropene 
79-01-6--- ---Trichloroethane ---
124-48-1------Dibromochloromethane -----
79-00-5------1 , 1 , 2-Trichloroethane ----
71-43-2------Benzene --�,....,,..-------
10061 -02 -6 ----Tr ans� l ,  3 -Di ch lo r op rope n e _ 
75-25-2-------Bromoform ·----------
100-10-1-----4-Methyl-2-Pentanone 
591-78-6------2-Hexanone -----

127-18-4------Tetrachloroethene ------
79-34-5------1 1 2 2-Tetrachloroethane I I I -
108-88-3--- -Toluene 
108-90-7------Chlorob_e_n_z_e_n_e 

_______ _ 

100-41-4------Ethylbenzene ---------100-42-5--------Styrene ___________ _ 
1330-20-7-------Xylene (total ) --------

Q 

1a u7 
1 8  U 7 
18  U T  
18 u :r  
42 T 
33 B T  

9 U j"  
9 U J" 
9 O J"  
9 · o T 
9 O j  
9 U J" 

18 U 7 
9 U ;  
9 0 J" 

18 u r  
9 U 1' 
9 u 7 
9 0 7  
9 U j  
9 1 U "5 
9 U j  
9 U J'  
9 0 :J" 
9 U 'J 

18 U j 
18 U j 

9 U .,. · 
9 0 J 
9 U J  
9 U j' 
9 U j 
9 U J 
9 I U :r ----------------------- -------'--

FORM I VOA 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

EPA SAMPLE NO. 

Name : SWL-TULSA 

Lab Code : SWOK 

Contract: WWENG-MI 

SAS No . :  

�SSD0201D 
'--------

Case No. : WWENl SDG No . :  8855 

Matrix: ( soil/water) SOIL 

Sample wt/vol:  5 . 0  ( g/mL) G 

Level : (low/med) LOW 

Lab Sample ID : 885517 

Lab File ID: IC717 

Date Received: 02L27L92 

Date Analyzed: 03L02L92 % Moisture : not dee . 35 

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

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

74-87-3-------Chloromethane 
74-83-9-------Bromomethane --------
75-01-4-------Vinyl Chloride --------
75-00-3------Chloroethane 
75-09-2------Methylene ChTl_o_r�i�d_e _____ _ 
67-64-1-:..---Acetone 
75-15-0------Carbon �D-i_s_u�l-f�i-d_e 

______ _ 

·,s-35-4--------1 , 1-Dichloroethene 
75-34-3-------1, 1-Dichloroethane _

____ 
_ 

540-59-0-- -----1, 2-Dichloroethene (total) 
67-66-3------ -Chloroform_�-=------==:: 
107-06-2-----1 , 2-Dichloroethane l 
78-93-3---------2-Butanone l 
71-55-6------1 , 1, 1-Trichloroethane ____ l 
56-23-5------Carbon Tetrachloride _____ : 

1 108-05-4-----Vinyl Acetate
_-.-______ : 75-27-4-------Bromodichloromethane _____ l 78-87-5-----1, 2-Dichloropropane _____ l 

10061-01-5----cis-l, 3-Dichloropropene ___ l 
79-01-6-----Trichloroethene ....... ______ l 
124-48-1--------Dibromochloromethane _

____ l 
79-00-5-------1, 1 , 2-Trichloroethane ____ l 
71-43-2-------Benzene _____ ,,_.. _______ l 
1006 1-02-6------Trans-l 3-Dichloropropene , --' 75-25-2--------Bromoform._=-.....,..-------l 
108-10-1-------4-Methyl-2-Pentanone _____ l 591-78-6------2-Hexanone_-.-________ l 
127-18-4--------Tetrachloroethene ______ l 
79-34-5--------1, 1, 2 , 2-Tetrachloroethane __ l 
108-88-3-------Toluene 
108-90-7-------Chlorob

_
e_n_z_e_n_e 

_______ _ 

100-41-4------Ethylbenzene ---------
100-42-5--------styrene ----,,---------1330 -20 -7 -------Xylene ( total ) --------

FORM I VOA 

15 U J  
15 U 7 
1s u:r 
15 U J° 
28 _::J 
28 1 B :T 

8 u::J 
8 0 7  
a u -:r  
8 o r  
8 0 7  
8 U j  

15 U "j 
8 U "7" 
8 U j  

15 U T  
8 l U  T 
8 l U  T 
8 U :J-
8 U ::r 
8 U j I 
8 U j 
8 U "f 
8 U 7' 
8 U -:7 

15 U "Y 
15 l U -=.r 

4 l J  
8 U "1' 
8 U "j 
8 U -j 
8 U j  
8 U :T 
8 U J' 

8,a5 4tev. 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO . 

�SSSD0301 
I '--------Name: SWL-TULSA 

Lab Code: SWOK Case No. : WWENl 

Contract: WWENG-MI 

SAS No. :  SDG No . :  8855 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 . 0  ( g/mL) G 

Level : ( low/med) LOW 

Lab Sample ID : 885502 

Lab File ID: IC701 

Date Received: 02L27L92 

Date Analyzed: � 02r20L92 % Moisture: not dee . 16 

Column: (pack/cap ) CAP Dilution Factor: 1 . 0  ---
CAS NO. COMPOUND 

CONCENTRATION UNITS : 
(ug/L or ug/Kg) UG,(KG 

74-87-3-----Chloromethane ________ l 
74-83-9------Bromomethane _________ l 
75-01-4-----Vinyl Chloride ________ ! 
75-00-3----Chloroethane __________ l 
75-09-2-----Methylene Chloride ______ l

1 67-64-1------Acetone ____________ 
75-15-0-------Carbon Disulfide _______ ! 
75-35-4-----1 , l-Dichloroethene ______ l 75-34-3-------1 , l-Dichloroethane ___ ..-__ l 
540�59-0--1, 2-Dichloroethene · {total )_I 
67-66-3---------Chloroform ----------
107-06-2- ----1 , 2-Dichloroethane ------
78-93-3------2-Butanone -----------
71-55-6-----l ,  l ,  l-Trichloroethane 
56-23-s----- -earbon Tetrachloride ----
100-os-4--- --Vinyl Acetate 
75-27-4·�-------Bromodichloro_m_e�t�h-an_e 

____ _ 
78-87-s---- -1, 2-Dichloropropane -----
10061-01-S---cis-1, 3-Dichloropropene 
79-01-6--------Trichloroethene ---
124-48-1-----Dibromochloromethane -----
79-00-s-----l , l , 2-Trichloroethane ___ _ 
71-43-2--------Benzene ____________ l 
10061-02-6-----Trans-1 3-Dichloropropene 1 I _ I  
75-25-2-------Bromoform _____________ l 1oa-10-1�-------4-Methyl-2-Pentanone _____ l 
591-78-6----2-Bexanone __________ l 
127-18-4----Tetrachloroethene_� ____ I 
79-34-5---1 , 1 , 2 , 2-Tetrachloroethane I 
108-88-3----Toluene 

-

108-90-7----Chlorobenzene --------
100 -4 l -4 -----Eth y 1 benzene ---------
100-42-5-------Styrene ..,..,...���-------1330 -20 -7 -----X y 1 en e { total ) --------

FORM I VOA 

12 
12 . 
12  
12  

6 
12 

6 
6 
6 
6 
6 
6 

12 
6 
6 

12 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
12 

6 
6 
6 
6 
6 
6 
6 

JQ 

u 
u 
u 
u 
u 
u 

' U  
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

, u  
I U 
I U 
' U  I 
I 

b"dsiev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SWL-TULSA 

I 
I 

EPA SAMPLE NO. 

�SSD0401 
'--------

Code: SWOK Case No . : WWENl 

Contract : WWENG-MI 

SAS No. :  SDG No . :  8855 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 . 0  (g/mL) G 

Level : ( low/med) LOW 

Lab Sample ID: 885501 

Lab File ID : IC700 

Date Received: 02L211_92 

Date Analyzed: 021_2aL92 % Moisture: not dee. 14 

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

CAS NO. COMPOUND ( ug/L or ug/Kg) 

74-87-3------�Chloromethane _______ _ 74-83-9-------Bromomethane ---------
75-01-4---------Vinyl Chloride 
75-00-3------Chloroethane --------

75-09-2------Methylene Chloride 
67-64-1-------Acetone ------
75-15-0-------Carbon Disulfide 
75-35-4------1, 1-Dichloroethe_n_e _

____ _ 
75-34-3----1 , 1-Dichloroethane ------
540-59-0------1 , 2-Dichloroethene (total) __ 
67-66-3------Chloroform ----------
107-06-2--- ---- 1 , 2-Dichloroethane 
78-93-3------2-Butanone ------

71-55-6------1 , 1 , 1-Trichloroethane 
56-23-5-------Carbon Tetrachloride ----
108-05-4-------vinyl Acetate 
75-27-4-----�--Bromodichloro_m_e_t_h_an_e 

____ _ 

78-87-5- ---1 , 2-Dichloropropane -----
10061-01-5----cis-l, 3-Dichloropropene __ _ 
79-01-6--- --Trichloroethane 
124-48-1-- --Dibromochlorome_t_h_an_e 

____ _ 

79-oo-s--------1 , 1 , 2-Trichloroethane ----
71-43-2---------Benzene�-=-.----------· 
10061-02-6------Trans-1 3-Dichloropropene I _ I  
75-25-2---------Bromoform _____________ : 
1oa-10-1------4-Methyl-2-Pentanone _____ : 
59 1-78-6------2-Hexanone __________ l 127-18-4-------Tetrachloroethene_....,.. ____ : _ 79-34-5---------1 , 1 , 2 , 2-Tetrachloroethane __ l 
108-88-3-------Toluene 
108-90-7-------Chlorob

_
e_n_z_e_n_e 

_______ _ 

100-41-4--------Ethylbenzene ________ _ 100-42-5-------Styrene -,-----,,---------1330 -20 -7 -----Xylene (total) --------

FORM I VOA 

UG/_KG Q 

12 u 'J  
12 U"'J 
12 U 7 
12 U y  

6 0 :J"  
12 U T 

6 U J'"  
6 U 1 . 
6 U :f 
6 U T  
6 O 7 
6 U y  

1 2  u r 
6 U 7 
6 U T 

12 , u  j 
6 U j" 
6 u .,--
6 U 7' 
6 U -:,-
6 0 :::, 
6 U:7 I 

6 , u ::r  
6 I u-:r 
6 :u;-

12 I U-:J' 
12 l U 1' 

6 l U7 
6 U :1' 
6 U :J'" 
6 u:r 
6 UT 
6 u:,, 
6 U7 

0065 
1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

� �SSD0401B 
Name: SWL-TULSA 

Lab Code : SWOK Case No. : WWENl 

Contract : WWENG-MI 

SAS No . :  

1 _______ _ 

SDG No . :  8855 

Matrix: ( soil/water) SOIL Lab Sample ID: 885516 

Sample wt/vol: 5 . 0  ( g/m.L) 

Level : ( low/med) LOW 

G -
-------

Lab File ID: IC699 ------
Date Received: 02/27/92 

% Moisture : not dee . 1 Date Analyzed: 02/28/92 

Dilution Factor: 1 . 0  Column: 

--
(pack/cap) CAP 

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

I 
74-87-3----Chloromethane 1 
74-83-9-----Bromomethane 

--------! 
75-01-4------Vinyl Chloride : 
75-00-3----Chloroethane ! 
75-09-2-------Methylene Chloride ! 
67-64-1------Acetone l 
75-15-o------Carbon Disulfide I 
75-35-4------1, 1-Dichloroethene I 
75-34-3----1 , 1-Dichloroethane I 
540-59-0------1, 2-Dichloroethene ( tot�l )_l 
67-66-3----Chloroform 
107-06-2---1, 2-Dichlo_r_o_e�t�h-an

_e 
_____ _ 

78-93-3----2-Butanone 
71-55-6-- - - 1 , 1, 1-Tric�hl-r-o-r_o_e_t�h_an_e 

___ _ 

56-23-5-·----Carbon Tetrachloride -----
108-05-4-·---Vinyl Acetate 
75-27-4------Bromodichlorom--e-t�h_an

_e 
____ _ 

78-87-5----1 ;2-Dichloropropane -----
10061-01-s--�-cis-1 , 3-Dichloropropene 
79-01-6----Trichloroethene ---
124-48-1-----Dibromochloromethane -----
79-0o-s------l , l , 2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------Trans-l , 3-Dichloropropene __ 
75-25-2--------Bromoform ----------
108 -l O -l ------4 -Methyl -2 -Pent anon e ____ _ 
591-78-6-------2-Hexanone 
12 7-18-4---Tetrachlor_o_e�t�h_e_n_e 

_____ _ 

79-34-5----1 , 1, 2 , 2-Tetrachloroethane 
108-88-3-----Toluene -, 
108-90-7----Chlorobenzene --------
100 -4 l -4 ------Ethyl benzene ---------
100-42-5-------Styrene ---....--------
1330 -20 -7 -----Xylene (total ) --------

FORM I VOA 

10 
10 
10 
10 

5 
10 

5 
s 
5 
5 
s 
s 

10 
5 
5 

10 
5 
s 
s 
s 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
s 
s 
5 
s 

----
Q 

O J  
u :r . 

u �  
u j'"' 
0 7  
o r  
o r  
u :r 
0 :T  

. u .,.. 
0 :,-
0 7  
U .:r u--r 
U y  
O f  
u :i 
u .,.-
07 
U T  u .r 
u :r  
u .,... 
u .,.. 
u :r 
O J'  
0 -j-
U J 
U'J' 
U :1 
O J  
u:r 
.u!i 

1 0  J 
I 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

. 

I 
I 

EPA SAMPLE NO. 

�SSD0S0l 
Name: SWL-TULSA Contract: WWENG-MI 

SAS No . :  

'--------
Lab Code : SWOK Case No . : WWENl SDG No . :  8855 

Matrix: ( soil/water) SOIL Lab Sample ID : 885514 -------
Sample wt/vol:  5.  0 ( g/mL) G Lab File ID : IC716 

Level:  ( low/med) LOW 

% Moisture : not dee. 23 

Column: ( pack/cap ) CAP 

Date Received: 02/27/92 

Data Analyzed: 03/02/92 

Dilution Factor: 1 . 0  
.;;;......;.._ __ 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4--------Vinyl Chloride 
75-00-3-------Chloroethane --------
75-09-2--------Methylene Chloride 
67-64-1-------Acetone 

------

75-15-o-------carbon Disulfide 
. 75-35-4-------1, 1-Dichloroethe

_
n
_
e 
_____ _ 

75-34-3-------1 , 1-Dichloroethane ------
540-59-0-------1 , 2-oichloroethene ( totai)_ 
67-66-3--------Chloroform ----------
107-06-2-------1, 2-oichloroethane 
78-93-3--------2-Butanone ------
71-55-6--------1 , 1 , 1-Trichloroethane 
56-23-5---------carbon Tetrachloride ----
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloro_m_e�t-h_an_e 

____ _ 
78-87-s--------l , 2-Dichloropropane -----
10061-01-S------cis-l , 3-Dichloropropene 
79-01-6--------Trichloroethene ---
124-48-1--------Dibromochloromethane -----
79-00-s---------1 , 1 , 2-Trichloroethane 
71-43-2--------Benzene ----
10061-02-6------Trans-1 , 3-Dichloropropene __ 

1 75-25-2---------Bromoform -------------108 -10 -1 --------4 -Methyl -2 -Pent anon e 
591-78-6--------2-Hexanone -----
127-18-4--------Tetrachloroethene ------
79-34-s---------l, l , 2 , 2-Tetrachloroethane 
108-88-3--------Toluene _________ :::: 
108-90-7--------Chlorobenzene --------
100 -41 -4 --------Ethyl benzene ---------
100-42-5--------Styrene �---,,.--------
1330 -20 -7 -------Xylene ( total ) --------

13 
13 
13 
13 
36 
13 

6 
6 
6 
6 
6 
6 

13 
6 
6 

13 
6 
6 
6 
6 
6 
6 
6 
6 
6 

13 
13 

5 
6 
6 
6 
6 
6 
6 

Q 

UJ 
u :1 
UJ' 
u:r 

T 
UJ 
O j"  
0 7  
u.r 
U j  
U y  
U j  

I U j 
1 u r 
1 0 :r 
I U j ' U j-
0 J U ::r  
0 J" 
u :r 
0 1  u :r  
U 'f  
u r  

u j" 
U J  
J 
u :t  
U ;  

, u -r  
I u :,-
1 u-r 
l UJ ------------------------ -------'---

0073  
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

. ·At, l,tl.eSWSW0l0l 
'--------Name: SWL-TULSA 

Code : $WOK Case No . : WWENl 

Contract : WWENG-MI 

SAS No . :  SDG No. :  8855 

Matrix: ( soil/water) WATER 

Sample wt/vol:  5 .  0 ( g/mL ) ML 

Level : ( low/med) LOW 

Lab 

Lab 

Date 

Date 

Sample ID : 885503 

File ID: CM069 

Received: 02/27/92 

Analyzed: o3/02L92 , Moisture : not dee . 

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

CAS NO. COMPOUND ( ug/L or ug/Kg) OG/L 

74-87-3-----Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3------Chloroethane --------
75-09-2------Methylene Chloride 
67-64-1------Acetone ------
75-15-o-----. --Carbon Disulfide -------
75-35-4------1, l-Dichloroethene ------
75-34-3------1, 1-Dichloroethane --,,-,---=----

I 540-59.-0---1 , 2-Dichloroethene ( total )_ 
67-66-3-----Chloroform ----------
107-06-2------l, 2-Dichloroethane 
78-93-3--------2-Butanone 

------
71-55-6--------1, 1 , 1-Tric�hl-=--o-r_o_e�t�h-an_e 

___ _ 

56-23-5-------Carbon Tetrachloride -----
108-05-4-------Vinyl Acetate 
75-27-4--------Bromodichloro_m_e_t�h_an_e 

____ _ 
78-87-5-----1, 2-Dichloropropane ____ _ 
10061-01-s-----cis-1 , 3-Dichloropropene __ _ 
79-01-6-----Trichloroethene 
124-48-1-----Dibromochlorome-t-h_an_e 

____ _ 
79-oo-s-------1 , 1 , 2-Trichloroethane 
71-43-2--------Benzene ----
10061-02-6---Trans-l , 3-Dichloropropene 
75-25-2---------Bromoform 

-

108-10-1-------4-Methyl-2-Pentanone -----
591-78-6--------2-Hexanone ----------
127-18-4-----Tetrachloroethene ------
79-34-s---------l , 1 , 2 , 2-Tetrachloroethane_ 
108-88-3-------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e 

_______ _ 

100-41-4--------Ethylbenzene ________ _ 100-42-5--------styrene ---------------
1330 -20 -7 ------Xylene ( total ) --------

FORM I VOA 

I 
10 1 0  
10 : u  
10 : u  
10 : u  

5 1 0  
10 1 0  

5 U 
5 U 
5 u 
5 U 
5 U 
5 U 

10 1 0 
5 u 
5 u 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 

5 U 
5 U 
1 J 
5 U 
5 U -
S U 
5 U 

Q 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

bd�wswo201D 
'--------Name: SWL-TULSA 

Lab Code : SWOK Case No. : WWENl 

Contract: WWENG-MI 

SAS No . :  SDG No . :  8855 

Matrix: (soil/water) WATER 

Sample wt/vol : 5 . O  ( g/mL) ML 

Level : ( low/med) LOW 

Lab Sample ID: 885506 

Lab File ID: CM071 

Date Received: 02/27/92 

Date Analyzed: 03/02/92 % Moisture: not dee. 

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

CAS NO. COMPOUND ( ug/L or ug/Kg) OG/L 

I 
74-87-3-------Chloromethane 1 
74-83-9-------Bromomethane 

--------! 
75-01-4-----Vinyl Chloride l 
75-00-3---------Chloroethane 1 � ....... -------1' 75-09-2-----Methylene Chloride 1 
67-64-1--- ---Acetone I 
75-ls-o------Carbon Disulfide I 
75-35-4------1 , 1-Dichloroethene I 
75-34-3----- ---1, 1-Dichloroethane I 
540-59-0-----1, 2-Dichloroethene (total ) I 
67-66-3---------Chloroform 
107-06-2------- 1 , 2-Dichlo_

ro_e_t_h_an_e 
_____ _ 

78-93-3--------2-Butanone 
71-55-6--- ---1, 1, 1-Tric�h.l-.--o_r_o_e�t�h-an_e 

___ _ 

56-23-5----Carbon Tetrachloride -----
108-05-4------Vinyl Acetate _______ _ 
75-27-4--------Bromodichloromethane -----
78-87-5--- ---1 , 2-Dichloropropane ____ _ 
10061-01-S- ---cis-1 , 3-Dicbloropropene __ _ 79-01-6-------Trichloroethene 
124-48-1------Dibromocblorome�t-h_an_e 

____ _ 

79-oo-s---- -- - 1 , 1 , 2-Trichloroethane ___ _ 
71-43-2------Benzene ___________ _ 
10061-02-6----Trans-l , 3-Dichloropropene_ 
75-25-2-------Bromoform ----------
10 a -1 o -1 ------4 -Methyl -2 -Pent anon e 

____ _ 591-78-6-----2-Hexanone --...---------
127-18-4-------Tetrachloroethene 
79-34-5--------1 l 2 2-Tetrachlo_r_o_e_t_h_an_e 

__ 
I I I _ 

108-88-3-------Toluene 
108-90-7-------Chlorob_e_n_z_e-ne ________ _ 

100-41-4-------Ethylbenzene ________ _ 
100-42-5------Styrene ..,..,........,..�--------
1330 -20 -7 -----Xylene (total ) ________ _ 

FORM I VOA 

10 1 0  
10 1 0  
10 1 0  
10 1 0  

5 1 0 
10 1 0  

s 1 0  
5 I U 
s 1 0 
5 0 
5 0 
5 U 

10 0 
5 U 
5 0 

10 U 
5 0 
5 0 
5 0 
5 0 
5 0 
s u 
s 0 
5 O 
5 U 

10 O 
10 0 
5 1 0 · 
s u 
s 0 
5 U 
5 U 
5 0 
5 0 

Q 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

Name: SWL-TULSA Contract: WWENG-MI 

SAS No . :  

�SWSW0201 
I '--------

Lab Code: SWOK Case No. : WWENl SDG No . :  8855 

Matrix: ( soil/water} WATER Lab Sample ID: 885505 

Sample wt/vol: s . o  ( g/mL) ML Lab File ID:  CM070 

Level: ( low/med) LOW Date Received: 02L21L92 

% Moisture : not dee . Date Analyzed: 03L02L92 

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

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

74-87-3--------Chloromethane --------
74 -83 -9 --------Brom om ethane ---------
75-01-4--�------Vinyl Chloride _______ _ 75-00-3--------Chloroethane -,,-----.-...,,.....------
75-09-2------Methylene Chloride _____ _ 
67-64-1-------Acetone -----------
75 -15 -o ---------Carbon Disulfide -------
75-35-4-------1, 1-Dichloroethene ------75-34-3-----1, 1-Dichloroetha.qe _____ _ 
540-59-0-------1, 2-Dichloroethene (total )_ 
67-66-3------Chloroform -----------
107-06-2------1 , 2-Dichloroethane 
78-93-3--------2-Butanone · ------

71-55-6--------1, 1 , 1-Trichloroethane ----
56-23-s-------Carbon Tetrachloride -----
108-05-4-----Vinyl Acetate 
75-27-4--------Bromodichloro_m_e_t_h_an_e 

____ 
_ 

78-87-5------1, 2-Dichloropropane ____ _ 
10061-01-5----cis-l , 3-Dichloropropene 
79-01-6------Trichloroethene ---

124-48-1-------Dibromochloromethane -----
79-00-s---------l, 1 , 2-Trichloroethane ----
71-43-2-------Benzene -=-=-.--......,,..-------10061 -02 -6 -----Tr ans -1 ,  3 -Di ch lo r op rope n e _ 
75-25-2---------Bromoform ----------
1 o e -1 o -1 -------4 -Methyl -2 -Pent anon e -----
591-78-6-------2-Hexanone ----------
127 -18 -4 --------Tetra ch lo roe then e 
79-34-5--------1 1 2 2-Tetrachlo_r_o_e_t�h-an

_e 
__ 

I I I _ 
108-88-3------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e 

_______ _ 

100-41-4------Ethylbenzene ---------
100 -42 -s --------Styrene -----------
1330 -20 -7 ------Xylene (total } ______ _ 

FORM I VOA 

UGLL 

10 1 0  
10- 1 0  
10 1 0  
10 : u  

5 1 0  
10 1 0 
5 U 
S 0 
S 0 
5 0 
5 U 
5 U 

10 1 0 
s u 
5 U 

10 U 
s u 
s u 
5 U 
5 U 
s u 
s tr 
5 U 
s u ·  
s u 

10 U 
10 U 

5 u-
s u 
5 U 
5 U 
5 U 
5 0 
5 U 

Q 

1/87 Rev. 
0088  



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I 
I 

�WSW0501 ·-------Name : SWL-TULSA 

Code: SWOK Case No. : WWENl 

Contract: WWENG-MI 

SAS No. : SDG No . :  8855 

Matrix: (soil/water) WATER Lab Sample ID: 885510 -------
Sample wt/vol: 5 .  0 ( g/mL ) ML Lab File ID : CM074 

Level: ( low/med) LOW 

% Moisture: not dee. 

Column: ( pack/cap) CAP 

Date Received: 02/27/92 

Date Analyzed: 03/02/92 

Dilution Factor: 1 . 0  

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

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

74-87-3--- ---Chloromethane 
74-83-9---------Bromomethane --------
75-01-4-----Vinyl ·chloride__._ ______ _ 75-00-3----Chloroethane _.......,....,.,_ ____ _ 
75-09-2------Methylene Chloride 
67-64-1--------�Acetone ------

J 75-15-o----- Carbon Disulfide _____ _ . 75-35-4------1, 1-Dichloroethene ------
75-34-3-------1 , 1-Dichloroethane 
540-59-0--------l , 2-Dichloroethene

_
(_t_o_t_a_l

_
)_--

67-66-3----chloroform ----------
107-06-2---1, 2-Dichloroethane _____ _ 
78-93-3----2-Butanone 
71-5 5-6-----1, 1 , 1-Tric_h_l_or_o_e_t

....,
h-an_e ___ _ 

56-23-5---- --Carbon Tetrachloride -----
108-05-4-----Vinyl Acetate 

_
______ _ 

75-27-4-------Bromodichloromethane -----
78-87-5- -----1, 2-Dichloropropane ____ _ 
10061-0 1-S----cis- 1 , 3-Dichloropropene __ _ 
79-01-6-------Trichloroethene -------
124 -48 -1 ------D ib r om o ch lo r om ethane -----
79-00-s------1,1 , 2-Trichloroethane ----
71-43-2------Benzene 
10061-02-6----Trans-1-,-3--D-i�' c�h�l-o_ro_p_r_o_p_e_n_e ___ _ 
75-25-2--------Bromoform .,,.-�--------108 -l O -l -------4 -Methyl -2 -Pent anon e 
591-78-6------2-Bexa.none -----
127-18-4-----Tetrachloroethene 
79-34-s--------1 , 1 , 2 , 2-Tetrachlo_r_o_e_t-h_an_e==== 
108-88-3-------Toluene -----------108 -90 -7 -------Chlo robe n z en e --------
100 -41 -4 -----Ethyl benzene ________ _ 
100-42-5-----styrene __________ _ 
1330-20-7-----Xylene ( total ) _______ _ 

FORM I VOA 

----

10 U 
10 U 
10 U 
10 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
s • u  
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
s u 
S 0 
S 0 
s u 
s u 

10 U 
10 0 
s u 
s u 
S 0 
5 0 
5 0 
s u 
5 0 

Q 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
I 

EPA SAMPLE NO. 

I, TB-1 
'--------Name: SWL-TULSA 

Lab Code : SWOK Case No. : WWENl 

Contract : WWENG-MI 

SAS No . :  SDG No . : 8855 

Matrix: ( soil/water) WATER 

Sample wt/vol: 5 • 0 ( g/mL ) ML 

Level: ( low/med) LOW 

Lab 

Lab 

Date 

Date 

Sample ID: 99;5515 

File ID : CM051  

Received: 02f.27f.92 

Analyzed: 02f28f.92 % Moisture: not dee. 

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

CAS NO. COMPOUND (ug/L or ug/Kg) OG/L 

74-87-3-----Chloromethane 
74-83-9-------Bromomethane --------
75-01-4-----Vinyl Chloride 
75-00-3--------�Chloroethane --------
75-09-2- - ---·•Methylene Chloride _____ _ 
67-64-1---Acetone ____ ..,_.,,. ______ _ 75-15-0------Carbon Disulfide 
75-35-4---1 , l�Dichloroethe_n_e _

____ _ 
75-34-3 ----1, 1-Dichloroethane ---.....---
540-59-0- ---- 1 , 2-Dichloroethene ( total )_ 
67-66-3-----Chloroform ---,---------
107-06-2-----l , 2-Dichloroethane 
78-93-3------2-Butanone ------
71-55-6--------1 , 1 , 1-Trichloroethane 
56-23-5---------Carbon Tetrachloride .----
108-05-4--- -Vinyl Acetate 
75-27-4--------Bromodichloro_m_e_t-h_an_e ____ _ 

78-87-5--------1 , 2-Dichloropropane -----
10061-01-5------cis-l ,3-Dichloropropene __ _ 
79-01-6-----Trichloroethene 
124-48-1---Dibromochlorome�t-h_an_e 

____ _ 
79-00-s-----1 , 1 , 2-Trichloroethane ___ 

_ 
71-43-2-----Benzene -----------
1006 l -02 -6 -----Tr ans -l,  3 -Di c hl or op rope n e _ 
75-25-2--------Bromoform ____________ l 
ioa-10-1-----4-Methyl-2-Pentanone 
591-78-6- -----2-Hexanone _____ :::::::::! 
127-18-4-----Tetrachloroethene __ -_

__ l 
79-34-5-------1 , 1 , 2 , 2-Tetrachloroethane __ l 
108-88-3------Toluene 
108-90-7-----Chlorob_e_n

_z-en
_e ___

_____ _ 

100-41-4------Ethylbenzene ---------
100-42-5------Styrene ----,,.--------
1330 -20 -7 -----Xylene ( total) --------

FORM I VOA 

10 
10 
10 
10 

5 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
s 
5 
5 
5 
5 
5 

0 
0 
u 
0 
0 
u 
0 
0 
u 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
u 
0 
0 
0 
u 
u 
u -
0 
u 
u 
u 
0 
0 
u 

Q 
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DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numben: 

Inorganic Analysis 

Fa>o31, FC0241, FC1021, FC0241L 

b. Holding Times: All analyses were pcrfonned within holding times. 
c. Calibration: Calibration for ICP & GFAA met QAPP criteria. 
d. iaooratory Blanks: Laboratory blanks were not contaminated. 
e. ICP Se.rial Dilution: ICP serial dilution for Copper, Nickei Sodium & Zinc showed a maaix interference. Data estimated (J). 
f. Laboratory Duplicates: Laboratory duplicates were not perfonned. All data estimated (J). 
g. . Laboratory Matrix Spikes: Matrix spikes not perfonncd. Data estimated (J). 
b. Field Duplicates: No field duplicates were collected. 

R&diske41fetile 



U . S .  EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EF'A SAMF'LI:: MD . 

> --------6-02•- I . ' 
FC0031 

Lab Name: SOUTHWEST LABS OF OK Con tract: 68-09-0089 t l 
f ···· ------------·--· ' 

SDG MQ. :  FC003l 

l'la tr:i. x_ ( soi 1/w,3. ter) = WATEF: Lab Sample I D :  892911  

L t:-:-ve:• l ( 1 c:,w/ m<,�cl ) � 

:'� Sol i d s :  o.o 

Conct:-:>ntr-ation LJn j,ts ( ttg/L o,,. m9/k9 d r-y weight ) :  UG/L --------------------------------------------------
1 I 

I 

CAS No . : Analy�e : concentration : c :  Q ! M  : 
I I • I I t t J · ----------· --------- · ------ ------- · - · - - ----- ·-- · 
! 7,:J29-90-5 ! ,;1wninum 4860.00 
: 7440-36-0 : An t i mony :1. 7 . 00 
: 7440-38-2 ! ,�rseni c  3 . 30 
: '/440-39-3 : r-{.,\ r i LHn 269 • 1.)'.) 
! 7440·-41 -7 : l:<{:?t'"yl l ium 1 .00 
: 7440-4;J-9 Cadmium 2.00 
! 7440-70-2 Ci:\l  ciwo 340000 . 00 
! 7440-47-3 Chromium 1 :, . 60 
: 7440-48-4 Cob .. "11 t 8.00 
: 7440-:,0-8 Copper 90.60 
! 7439-89-6 Iron 8790 . 00 
: 7439-92-1 Lead 29.  :=:,o 
! 7439-95-4 M,:\gnesi.um : 65700.00 
: 7439-96-�. : Manqame�.e : 982 .0() 
! 7439-97�-6 : l'lercury .. 2\'!, 
: 7440-02-0 ! Mi ckel 58.80 
: 7440-09-7 ! Potassium : 3540 . 00 
: 7782- 49-'.2 : Selen i wn 3 . 40 
: 7440-22-.:'J Si lver 12.10  
: ;'l.�40-23-5 Sc,dium 8790.00 
: 7440-28-0 Tha l l ium 2 .. 00 
: '7440-62-2 VanadiL1m 20.00 
! 7440-66-6 Zinc 94 . 40 

Cyan ide :L0.00 

: J' 
: u : T  
: B ! j  

: J 
: u : -:t 
: u :  J 

: .1 
! j  : £< :I  

I I . . 
: ;t 
: s:r 
: :t 
: :r  
: -r 
: J 

B :  :;-
I B :  :r 

: :r  
: j' 

: u :  '1 
: B :  j-
' : E j' ' 
: u :  J 

! P  
: F· 
: F  
I ••, , r  
! P  
: F' 
: P  
: F" 
: F' 
: F' 
: F' 
: F  
: F" 
: P  
: cv 
: F' 

: F· 
! F  
: F" 
: F' 
: F  
: P  
: P  
: c�. : 

J ' I I I l · ---------- --------- · ------------- · - · ------- · -- ·  
Cc.,lor E<efore: BROWM Clarity Before: CLOUDY Texture: 

::.V04/92 

Color After: COLORLESS Cl.:.-\rity A·fter: CLEAR Arti ·facts: 

Cc)mmen ts.: 
FC003l REFLECTS CLIENT ID FCR-GW-MW3-01 

FORl'I I IN 3/90 



U . S .  EPA - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

: ·-------·oo-a--·· : 
FC0:241 

Lab Name: SOUTHWEST LABS OF OK Contract: 68-D9-0089 I l 
' ,,..,_, ___ , _________ I 

Lab Codt::: Sil-IOI< SAS Mo . :  SDG No. : FC0031 

Matrix ( so i l/water ) :  WATER Lab Sample ID:  892909 

Leve-:•1 ( J.ow/m+::•(:l ) :  

�-; Sol i d s :  o . o  

Concen tration Un its ( ug/L or mq/kg dry wei g ht ) :  UG/L 

CAS No. : Analyte ! Concentration : c :  Q ! 1'1 : 
I I . I I I t 1 

: 7429-90-5 - : ,� h1minwn- ; ----
1 5600 . 00 

- : - : Y _____ : F' - : 
: 7440-36-0 
: 7440-::m-2 
! 7440-�.,9-3 
! 7440-41-7 
: 7440-4:3-9 
! 7440-70-2 
! 7440-47-3 
: 7440-4B-4 
: 7440- :�,0-8 
: 7439-89-6 
: 7•139-92-1 
: 7439-95-4 
: 7439-96-5 
! 7439-97-6 
: 7440-02-{) 
: 7440-:09-7 
: '7'.782-49-2 
: 7-!l40-22-4 
7440-23-'5 
7440-28-0 
'.7440-62-2 
7440-66-6 

! Antimony 1 7 . 00 : u : 1" ! P  
! Arsen ic  4 .40 : 1� : j : F  
: Barium �.•�)5 ,. 00 : j : F'  
1 X:-<erylliwn ! 2 . 3() : I:-< : .,.. ! P  
: C.r,dmium 2 . 00 : u : -r : r.:, 
Calcillm 774000 . 00 : ·-r I f:• 

I •  

Chromillm 37 . 1 0  : j ! F' 
C<:>bal t 23.10 : r◄ 1 : F' 
Copper 1 42 . 00 · :; : F'  
:r iron 18100 . 00 b : F' 
Ltz.ad 89.40 : F  
rtagne!!!-iwn l.78000 .00 7 ! F' 
Mangc1ne'.::-e 2170 . 00 7 : P  

: Mercury . 67 ' j ! c�1 : 
! Mi ckel 6 :- . 20 ' 

j : P  I ' I 

: Potassil"n : 5530.00 . T : F' ' 
: selenillm 
: Si lve,.-
Sodium 
Thallitun 
1•.Jc:1nacli1.1m 
Zinc 
Cyanide 

4 .90 ! B : S 1"  ! F  
2 .0() : u : r : p 

'.:',840 . 00 j : F' 
2 . 00 : u  j : F  

�,3 . 80 j : F' 

224 .00 EJ" : F'  
1 0 . 00 : u  J ! CA :  

f S J I ---------- --------- · ------------- · - ------- · -- ·  
Color Before: BROWN Tex ture: 

3/04/92 

Colo!'· A·fter : COLORLESS 

Clarity Before: CLOUDY 

Clarity After:  CLEAR Art:l ·facts: 

Commer·, ts: 
FC0241 REFLECTS CLIENT ID FCR-GW-MW24-01 

FORM I IM 3/90 



U.S.  EF'A - CLF' 

1 
I MORGAMIC r-,MALYSIS Di:-'tTt, SHEET 

EF'A SAMPLE 1-10.  

: ·-----·--00·1--· : 
FC1021 

Lab Name: SOUTHWEST LABS OF OK Con trac t :  68-D9-0089 I • 

' ..... _____________ 1 

s,.:-is 1·-1<::, . : SDG No . : FC00::'.\1 

Matrix ( soil/water) : WATER Lab Sample ID:  892910 

LOt.•J :::VO•'.J/92 

�-� Sol i d $ :  o.o 

Con centration Un i ts ( ug/L or mg/kg dry weight ) �  UG/L ·------------------------------------------------
I • 

CAS Mo. I f�nalyt� : concen tration ! C !  Q : M  I 
I 

I ' ' ' I I • , __________ , _____ . ___ , _____________ , _ , . _____ , __ , 
! 7429-9()-5 : Alwninwn 108 . 00 ! B !  j ! F' ' ' 
: 7440-;::;-!,,-0 : An t imony 1 7 . 00 : u :  1 : r.:, 
! 7•�40-38-2 : i�rseni c 2 . 00 : u : w .T  ! F  
: '?<-"!40·-39-3 : I-<,:1 r-i um 6 . 0() : u : .1'  ! P  
: 7440-41.-7 : E<eryl l iwn ! 1 .oo · ! U :  j ! F' 
: 7L'l40-4:J.-•·9 : Cctdmi wr, 2 . 00 : u :  ,7 I !:• ' .  
! 7440-70·-2 : calcium 266 . 00 : u : r  ! F' 
l 7440-47-3 ! ChromiLtm 4 . 00 : u :  .r : F' 
! 7440-48-4 ! Cob,;,,l t 4 . 00 : u : r  ! F' 
: '.7440-:':,0-8 : copper 6 . 00 : u : r  ! F' 
! 7439-8<?-6 : I ron 40 . 00 : u :  j- : F' 
: 7439-92-1 ! Lead 2 .. �.o : B  T : F  
: 743�?--95-4 ! Magnesillm ! 1 1 2 . 00 : u  j' : F' 
: 7439-96-'.:'• : Mang.r,nese : 2 . 00 u J : F' 
! 7439-97-6 : MerCL\I")' .. 2•� u T : cv :  
: 7440-02-0 ! Ni ckel 7 . 00 u j ! P  
! 7440-09-7 : Potassium : 402 . 00 u j ! F' 
! 7782-4'7-�� : SeleniL1m 2 ,. ()() u T ; F  
! 7440-22-4 : Silver- 2 . 0() u :  J : t=· 
: '7440-23-3 : Sod iLtm (.')1-32 . 00 :£< : j' : i=-
: 7440-28-0 : Thall ium 2 . 00 u : w  :r ! F  
: '7440-62-2 : vanadiLim 4 . 00 u :  -j" ! P  
! 7•➔40-66-6 : Z:i.nc 6.  :';',0 B ! E J"  : F' 

! Cyanide 10.00 u :  -� ! CA :  
I r f I I 1 · ---------- · --------- · ------------- - · ------- • -- ·  

Color Before: COLORLESS Clarity Before: CLEAR Tex ttwe: 

Color A·ft.er :  Clc\ri ty A·fte,�: CLEAF: Arti ·fa<:ts : 

Commen t!;;: 
FC1021 REFLECTS CLIENT ID FCR-GW-MW102-01EB 

FOF:M I IM 3/90 



a. Sample Numbers: 

DATA VALIDATION 
FRANKLIN CURTIS SITE 

Inorganic Analysis 

MF0101, MF0201, MF0301,  MF0401, MF0401D, MF0401S, MF0501, MFlOll,  
MF1021, MF1201, MFDOOl, MFD201, MFWl0l, MFlOlD, MFW201, 
MFW201S, MFW2Dl,  MFW501 

b. Holding Times: 
All samples were analyzed within holding times. 

c. Calibration: 
ICP & GFAA calibrations met QAPP criteria. 

d. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

e. ICP Serial Dilution: 
ICP serial dilutions for Nickel & Calcium exceeded 10%. Data is estimated (J). 

r. Laboratory Duplicates: 
Duplicate results for Aluminum, Antimony, Iron, Manganese, Nickel & Zinc 
exceed QAPP criteria. Data is estimated (J). 

g. Laboratory Matrix Spikes: 
Data for Antimony & Selenium exceed QAPP criteria. Data is estimated (J). 
Post Digestion Spike for Th�llium was out of control. Data estimated (J). 

h. Field Duplicates: 
Field duplicates were not performed. 

Rediske4/fcsite 



U.S.  EPA - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EF'A SAMPLE 1-10 • 

, --------GQ-3--- , 
MF0101 

1_ab Name : SOUTHWEST L.t�BS OF OK Con tract: 68-09-0089 

SAS No . :  

I I ' -------------- · 
Lab Code: SWOK Case:· Mo . : 8855 SDG No. :  l"IF0101 

Matri x ( soil/water ) :  SOIL Lab Sample ID: 885504 

Level ( l ow/med ) :  

:..: Solids: 

LOW 

84 . 2  

Date Received : 

Concentrcttion Uni ts ( Ltg/L or mg/kg dry weig ht) :  t•tG/l(G ·-------------------------------------------------
' I I 
I I 

CAS No. : Analyte : concentration ! C  Q : M  : 
t I I I I f I •---------- I --------- f . ------------ f -

: 7429-90-5 : Aluminum 
! 7440-36-0 : An timony 
: 7440-38-2 : Arsen ic 
: 7440-39-3 : Barium : 
! 7440-41-7 ! Beryl l ium : 
: 7440-43-9 Cadmium 
: 7440-70-2 Cal cium 
: 7440-47-3 Chromium 
' 7440-48-4 Cobalt 

3830.00 
9 . 10 
3 . 60 

37.20 
1 . 20 

.71  
97600 .00 

* :r --- ;;;- · 

7440-�0-8 Copper 
7439-89-6 I ron 
7439-92-1 Lead 
7439-95-4 : Magnesium : 
7�39-96-5 : Manganese : 
7439-97-6 : Mercury 
7440-02-0 : Ni ckel 
7440-09-7 : Potassium : 
7782-49-2 ! Selenium 

, 7440-22-4 
: 7440-23-!:', 
: 7440-28-0 
: 7440-62-2 
l 7440-66-6 

! Silver 
: Sodit.un 
: Thall ium 
: vanadium 
: Zinc 
: cyanide ' 

r 

2 . 20 
4 . 10 

1 1 . qo 
7170.00 

12.40 
3S400 M OO 

308.00 
. 12 

8 . 20 
45:5 .00 

: E<  N .J  

: B  
: 1:◄ 
: u  

EJ 

: u :  
l B :  j 

.71 
1 . 90 

108 . 00 
.48 

9 .90 : E<  

: E< :  
: u : N "J 
: u ·  
: u  
: u w::r 

36.00 
. 59 : u  

' t ' • 

: F  
! F' 
: P  
: F'  
: P  
: F' 
: P  
! P  
: F· 
: F  
: F'  • • 
! P  . . I 

: cv : 
: P  
: P  
: F  
: F• 
! P  
: F  
: F' 
: P  
: cA :  
I I 

f ---------- ' ---------' -----------·-- • - ------- · -- ·  

2./27/92 

Color Before : BROWN 

Color After: COLORLESS 

Clarity Before: 

Clarity After: 

Texture: COARSE 

Artifacts : 

Commen ts: 
MF0101 REFLECTS CLIENT ID FCR-SS-SD01-0l 

FORM I IN 3/90 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

1'1F0201 
Lab Name: SOUTHWEST LABS OF OK Con tract:  68-D9-0089 

SAS Ne:, . :  

I l "-' , ______________ , 
Lab Code: SWOK Case Mo. :  885!:, SDG t-lo . :  1'1F◊101 

Matrix ( soil/water ) :  SOIL Lab Sample ID:  885509 

Level ( low./med ) :  LOW Date Received : 

;.; Sol ids:  56. 3  

Con centration Un its (ug/L or mg/kg dry wei g h t ) : MG/KG. ------------------------------------------------
1 • 

CAS No. : Analyte : concen tration : c :  Q : 1'1 : 
I I • .. • J ' • ' --------- ·------------- · - · ------- ·-- ·  t __________ • 
: 7429-90-3 
: "74,Q0-36-0 
: 7440-38-2 
: 7440-39-3 
: 7440-41-7 
: 7440-43-9 
: 7440-70-2 
! 7440-47-3 
: 7440-48-4 
: 7440-�,o-e 
: 7439-89-6 
: 7439-92-1 
: 7439-95-4 
: 7439-96-5 
: 7439-97-6 
: 7440-02-0 
!7440-09-7 
! 7782-49-2 

: Aluminum 
! Antimony 
:Arsen i c  
' Barium 
Berylli um !  
Cadmium 
Calcium 
Chromium 
CC1'bal t 
Copper 
Iron 

: Lead 
: Magnesium : 
! Manganese : 
: Mercury 
: Mi ckel 
! Potassium : 
!Selenium 

! 7440-22-4 ! Si lver 
! 7440-23-5 !Sodium 
! 7440-28-0 ! Thal lium 
! 7440-62-2 
: 7440-66-6 

: vanadium 
!Zinc 
: Cyanide I • 

I I I 

8780.00 ! * "J ! P  
1 1 .  70 U : Nj :P  . :  

: F  3.60 
7o . �.o 

. 82 
1 . 10 

31400 .00 
12.90 
6 . 20 

32. 90 
13400 .00 

40.70 
10900 .00 

400.00 
. 18 

1 4 . 70 
1020.00 

1 . 10 
2 .80 

162.00 
. 7 1  

20.70 
194.00 

. 89 

B :  : F' 
B :  : F' 
u :  : P  

! E J  : F' 
! F' 

; B ! ! F' 
I ! F' '· 
I ! * j  : P  I 

! F  
I ! P  
: ,1e j"  : P  

: u :  : cv :  
: :s- ! P  

! B !  : P  
' U ! N j  : F  
u :  : F• 
u :  ! F' 
u : wr : F  ' ! P  I 

l * J  : P  
u :  : cA :  

I l I ·---------- ·--------- · ------------- - · ------- · -- ·  

2/27/92 

Color Before: GREY 

Color After: COLORLESS 

Clarity Before: 

Cla\rity After: 

Texture: MEDIUM 

Artifacts: 

Comments: 
MF0201 REFLECT.S CLIEMT ID FCR-SS-5D02-01 

FORM I IN 3/90 



U . S .  EF'A - CLP 

1 
!�ORGANIC ANALYSIS DATA SHEET 

EPA SAMF'LE NO. ·--------0.0.S-
MF0301 

• "ab Name: SOUTHWEST LABS OF OK Contract: 68-D9-0089 

SAS No .. : 

I I · ---------- ---- ·  
L. .;,b Code: SWOK C<."'\Se Mo .. : 88::'15 SDG Mo. : l"IF0101 

Matrix ( soi l/water ) :  SOIL Lab Sample ID:  885502 

Level ( low/med ) :  LOW Date Recei ved : 2/27/92 

�-; Sol ids : 85.4  

Concen trc:,tion Uni t s  (ug/L or mg/kg dry weight ) :  l•IG/l(G 

CAS No . : Analyte : concentration : c :  Q : M  
I I I I I f · ----------- · -------· - · ------------- · - · ------- · --
: 7429-90-5 : Aluminum : 1210 .00 : *..1' : P  
• 7440-36-0 : An timony i.70 u : N_j : F· 

7440-38-2 : Arsenic 2 . 90 : : F  
7440-39-3 : Barium. 12 .. 20 B !  ! P  • 
7440-4 1 -7 : Bery l l ium 1 . 30 : P  
7440-43-9 : Cadmium • 70 U :  ' F· 
7440-70-2 : calcium 128000 .00 : E O'"  F' 

, 7440-47-3 : chromium 1 .20 U !  F' 
: 7440-48-4 : coba l t  3 . 10 B P 
: 7440-50-8 : copper 6 . 70 P 
l 7439-89-6 : I ron 5040 . 00 * J" F' 
: 7439-92-1 ! Lead 4 .  20 S • F . , 
: 7439-95-4 : Magnesium 46900 .00 P 
: 7439-96-5 l"l<.�nganese 306. 00 * 'J , F' 
: 7439-97-6 Mercury . 12 u :  cv : 
! 7440-02-0 Ni ckel 4 . 80 B :  j" F' 
! 7440-09-7 Potassium 220 .00 E< !  P 
: 7782-49-2 Selenium • 70 , U :  N -f F 
! 7440-22-4 Silver 1 . 90 ! U ' P 
: 7440-23-5 Seel ium 107 . 00 : U F' 
! 7440-28-0 Thall ium .. 47 : u  w T  ! F  
! 7440-62-2 Vanadium 6 . 80 : B  : P  
: 7440-66-6 Zinc 20.40 * .J ! F' 

Cyanide . 59 ! U  : CA :  
I ' I I f 
· ---------- _________ , _____________ , _ _______ t __ • 

Color Before : BROWN Clari ty Before: Texture: COARSE 

Color After: COLORLESS 

Comments:  

Clarity After : 

MF0301 REFLECTS CLIENT ID FCR-SS-SD03-01 

FORM I IN 

Artifacts: 

3/90 



Lab Name: SOUTHIIJEST 

Lab Code: SWOK 

U . S .  EF'A - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

LABS OF 01< Contn�ct :  6B-D9-0089 

Case No .. : 885�, SAS No . :  

EPA SAMF'LE NO . 

I 
---------.0.08 

• 
MF0401 

I I · ----·--------- ' 

M .. ,t, .. ix  ( so il/water ) :  SOIL 

SDG No. : l"IF0101 

Lab Sample ID: 885501 

L.ev@l ( low/med ) :  LDW Date Received : 

., ... Solids: 85.6  

Concentration Uni ts (ug/L or  mg/kg dry  weight ) :  MG/KG 

• 
t 

CAS No. : Analyte : concentration : c :  Q 

' 
I 

: M ! 
t I . I t t I t 

; 7429:90:;-; ;;;i�;i;;�;- ;·-----1910:00- ; - ;  *-::r---- ; p-; 
! 7440-36-0 ! Antimony a . so : B : N T  ! F' 
! 7440-38-2 ! Arsen ic  2 . 90 : :F  
: 7440-39-3 : Barium 1 5 . 00 : B :  : P  
' 7440-41-7 : Bery l l i um 1 . 50 ! P  
7440-43-9 : cadmium . 70 : u :  : P  
7440-70-2 : calcium 180000 . 00 : E j  : P  
7440-47-3 !Chromium 1 .20 : u :  : P  
7440-48-4 : cobalt 3 . 50 : B :  : P  
7440-50-8 : copper 9 . 20 : P  
7439-89-6 ! Iron 5000. 00 : * j : P 

, 7439-92-1 !Lead 5 . 90 ! W  J ! F  
: 7439-95-4 : Magnesium �1500.00 l P  
: 7439-96-5 ! Mc\ngane,se 299. 00 : * j P 
: 7439-97-6 : Mercury . 12 : U ! CV !  
! 7440-02-0 : Ni ckel 5 . 50 : B :  T P 
! 7440-09-7 ! Potassium 276.00 ! B !  P 
! 7782-49-2 : selenium .70 ! U : N T F 
! 7440-22-4 : Silver 1 .90 : u :  P 
! 7440-23-5 !Sodium 106.00 : u :  P 
! 7440-28-0 ! Tha l li1.tm .47 ! U ! W T  F 
! 7440-62-2 ! Vanadium 6 . 70 : B :  P 
: 7440-66-6 ! Zinc 27.20 : ! *  J ! P  

: Cyanide ! . 58 ! U !  : cA :  
' t • • • ' • · ---------- · --------- · ------------- · - · ------- · -- ·  

2/27/92 

• 

Color Before: GREY 

Color After: COLORLESS 

Clarity Before: 

Clar i ty After:  

Texture: COARSE 

Artifacts: 

Comments: 
MF0401 REFLECTS CLIENT ID FCR-SS-SD04-01 

FORM I IN 3/90 



U . S .  EF'A - CLF' 

. 1 
INORGANIC ANALYSIS DATA SHEET 

1'1F0501 I 
I 

.ab Na.me: SOUTHWEST Li�BS OF 01< Contract: 68-D9-0089 I I · -------------- · 
Lab Code: SWOK Case Mo. : 995�. SAS No . :  SDG No. :  I'1F010:I. 

f'l.,, tri X ( soil/water ) :  SOIL Lab Sample. ID: 885514 

Level ( l ow/rned ) :  LOW Date Received : 2/27/92 

., ... Solids: 74.2 

Concentration Uni ts ( ug/L or mg/kg dry weight ) :  MG/KG 

I I 
I I 

CAS No. I Analyte : concentr .. ,tion : c  (:1 ! M  • 
I I ' • I ' ---------- · ------�- · ------------- ·- -·------ '-- '  
: 7429-90-5 : A 1 umint.tm I 7900 .00 *:f p 
! 7440-36-0 : An timony 8 . 90 : u  Nj F' 
: 7440-38-2 ! Arsenic 4 . 40 F 
! 7440-39-3 : Barium 63. 70 F' 
! 7440-41-7 ! Beryllium .70 B !  F' 
: 7440-43-9 : cadmium . 81 u :  F' 
! 7440-70-2 : Cc'\lcium 23200 .00 ' Ej p 
! 7440-47-3 ! Chromium 12.20 , P  
! 7440-48-4 : Cobalt 5 .60 B l P  
! 7440-50-8 ! Copper 29.20 ! P  
: 7439-89-6 ! I ron 16200 .00 * j  ! P  
: 7439-92-1 : Lead 72 .40 w :r  ! F  
! 7439-95-4 ! Magnesium 8730. 00 ' : P  ' • 
! 7439-96-5 : Mangc\nese 368. 00 I : *J°" ! P  ' 
! 7439-97-6 . : Mercur-y . 1 3  : u :  : cv 
: 74.qo-02-0 ! Ni ckel 1 4 . 30 : P  
: 7440-09-7 ' Potassium 802.00 : B :  ! P  
� 7782-49-2 Selenittm . 81 : u : N T  : F  
: 7440-22-4 Silver 2.20 : u: ! F' 
: 7440-23-5 Sodium 123_.oo : u  ! P  
! 7440-28-0 Thall itlm . 54 : u  W j  ! F  
: 7440-62-2 Vanadium 20 . 70 : P  
: 7440-66-6 Zinc 119.00 * J  : P  

Cyanide . 67 : u  ! CA 
' , t • 
1 __________ --------- · ------------- · - ------- · --

I 

Color Before : GREY Clarity Before: Texture: MEDIUM 

Color After: · COLORLESS Clarity After : Artifacts : 

Comments : 
MF0501 REFLECTS CLIENT I D  FCR-SS-SD05-01 

FORM I IM  3/90 



u.s�  EF'A - CLP 
EF'A SAMF'LE MO . 

1 

INORGANIC ANALYSIS DAT�, SHEET I ---------08"8 I ' ' 
1'1F1011  

ab Name : SOUTHWEST LABS OF OK Contract :  68-09-0089 

SAS Mo. :  

. ·-------------- ' 

Lctb Code: SWOI< Case No . :  885� SDG No . :  f•IF0101 

Matrix (soil/water ) :  SOIL Lab Sample ID: 885512 

Level ( 1ow/mt:�d ) :  LOW Date Received : 2/27/92 

:, Sol ids: 90 .3 

Concentration Units (ug/L or mg/1-:.g dry weight ) :  MG/KG ----------------------- -------------------' I ' . 
CAS No. : Analyte _!Concentration ! C  Q ! l't : 

t • ' • I I __________ . _________ , . ------------ ·-
* J---- ;p- '  71.J:29-90-5 ! Aluminum 

7440-36-0 : Ari timony 
7440-38-2 : ,�rsen i c 
7440-39-3 ! Barium 

, 7440-41-7 : t-<ery 1 1  ium ' 
! 7440-43-9 : Cc'\dmium 
! 7440-70-2 ! Cal cium 
! 7440-47-3 ! Chromium 
: 7440-48-4 : coba l t  
: 7440-50-8 : copper 
! 7439-99-6 : Iron 
! 7439-92-1 Lead 
! 7439-9 5-4 1'1agnesium : 
! 7439-96-5 t'lang,;mese : 
7439-97-6 Mercury 
7440-02-0 Ni ckel 
7440-09-7 F'ot,"-ssium 
778.2-49-2 Seleni1.1m 
7440-22-4 ' S i l ver 

7440-23-5 Sodium 
7440-28-0 Tha l l i um 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyan ide 

6850.00 
7 . 30 
6 . 30 

34 .0() 
.81  
.66 

�• 1400.00 
a.  �.o 

3.90 
516 ... 00 

11700.00 
9 . 30 

13200 . 00 
�H7 . 00 

. 1 1  

12.90 
1090 . 00 

.66 
1 . 80 

101 . 00 
.44 

16. 10 
43.90 
21 . 60 

: u  N .j  ! F' 
: F  

: B  p 
: B  p 
: u .  F' 

E j  F' 
F' 

! B  F' 
F' 

* j  p 
s :r F 

p 
*'1° p 

: u  CV 
F' 

: B '  p 
: u : N  j F 
: u :  p 
: u :  F' 
: u : w .:J' F 

I F' ;*:r , F' 
: cA :  

I I I ---------- --------- ------------- · - · ------- · -- ·  
Color Before : BROWN 

Color After: COLORLESS 

Clari ty Before: Tex h,re: JYIEDIUM 

Clarity After: Artifacts: 

Comments: 
MF101 1 REFLECTS CLIENT ID FCR-SB-SBOl-10.0-01 

FORM I IN 3/90 



U . S .  EF'A - CLF' 

1 
EF'A SAMPLE 1-10 .. 

INORGANIC ANALYSIS DATA SHEET , ---------00� . ' ' 
1'1F1021 

_ab Name : SOUTHWEST LABS OF OK 

Lab Code: SWOI< Case No . :  88f,5 

Contract : 68-D9-0089 

SAS No . :  

I I 
' --------------- I 

SDG No. : 1'1F0101 

Matrix ( soi l/water ) :  SOIL Lab Sample ID: 885513 

Level ( low/med ) :  LOW 

87.4 

D,:\te F:ec:eived = 

�-; Solids:  

Concentration Units (ug/L or  mg/kg dry weig ht) : MG/KG -------------------------------------------------
' I 
I I 

CAS No. : Analyte : concentration : c :  Q : M  : 
I 1 I I I • ' 
4

MM _________ • _________ , _____________ , _ ,  _______ , __ • 

7429-90-5 ! Aluminum 3180.00 *:1" : P  
7440-36-0 : Antimony 7 .. 60 : u  NJ : F'  
7440-38-2 : Arsen i c  :5 .90 ! F  
7440-39-3 : E<ar:i.um 1 2 . 40 : B : P  
7440-41-7 fBeryl J. il.un ! 1 . 10 : B  : P  
7440-43-9 : cadmium . 69 : u  : F'  
7440-70-2 ! Cal cium 99200 .00 ! E  J' : P  ' . ' 
7440-47-3 ! Chromium 1 . 80 ! B :  : F' 
7440-48-4 ' Cobalt 3 . 60 : B :  ! P  
7440-f,0-8 Copper 6 5 . 1 0  ! P  

, 7439-89-6 I ron 8460 .00 : * T  : P  
: 7439-92-1 Lead � -90 : F  
: 7439-9�-4 MagnesiLtm : 29100�00 : P  
: 7439-96-5 Manganese : 267.00 ! *J" : F' 
! 7439-97-6 MercLtry . 1 1  : u :  : cv :  
: 7440-02-0 : Ni ckel 9 .. 70 ' : :r  : P  I 

! 7440-09-7 : F"ot.assium ! 622 . 00 : .B :  : P  
! 7782-49-2 : selenium .69 : u : N j  : F  
7440-22-4 : si lver 1 . 80 : u :  : P  
7440-23-:;, ! Sodium 104 . 00 u :  F' 
7440-.28-0 ! Tl1al l iL1m .46 u : wT F 
7440-62-2 : vanadium 10.80 :ec :  F' 
7440-66-6 : Zinc 31 . 80 : * j F' 

: cyanide . 94 CA : • I I __________ , _________ ------------- - · ------ -- · 

2/27/9�: 

Color Before: BROWN 

Color After:  COLORLESS 

Clari ty Before: Texture: MEDIUM 

Clarity After: Artifacts : 

Comments:  
MF1021 REFLECTS CLIENT ID FCR-SB-SB02-10 . 0-01 

FORM I IN 3/90 



U . S .  EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMF'LE NO. 

, -----'--.:..-&fa- , 
• I 

MF1201 
Lab Name : SOUTHWEST LABS OF OK 

Lab Code: SWOK Cc(se Mo . :  88�•::'• 

Contract: 68-09-0089 

SAS No. :  

t I · ------------- · 
SDG No. :  MF0101 

Matrix ( soi l/water ) :  SOIL Lab Sample ID: 885511 

LeYel ( l ow/mer.I ) :  LOW Date Received : 2/27/92 

�-; Sol ids : 

Concentration Un its (ug/L or mg/kg dry weight ) :  MG/KG 

.... 

CAS No. I Analyte : concentration c :  Q M I 

I I I I 
1 __________ • _________ • _____________ - · -------
: 7429-90-::', : Aluminum 1860. 00 * 1"  p 
: 7440-36-0 : Antimony 1 2 . 30 B N j  F' 
: 7440-38-2 : Arsenic  4 . 60 F 
: 7440-39-3 : Bc:1riLtm 8 . 60 I-< p 
: 7440-41 -7 : Beryll ium : 1 . 10 p 
: 7440-43-9 : cadmium . 63 , u  , P  
: 7440-70-2 : c .. ,lcium 101000 .00 , EJ  : P  
: 7440-47-3 ! Chromium 1 . 10 : u :  : F' 
: 7440-48-4 ! Cobalt 2 . 70 : B ! ' F· 
: 7440-50-8 ' Copper 1970.00 F' 
: 7439-89-6 I ron 6030. 00 * j  p 
: 7439-92-1 Letrtd 5 . 10 F 
! 7439-95-4 Magnesium 30000 .00 F' 
! 7439-96-:'.l Manganese 225.00 *J F• 
: 7439-97-6 Mercury . 1 1  : u  cv : 
: 7440-02-0 , Nick.el 5 . 50 ! B  r p 
: 7440-09-7 Potassium ! 412.00 ! B  p 
! 7782-49-2 Selenium .63 : u  NJ F 
: 7440-.22-4 Silver 1 . 70 : u  F' 
: 7440-23-5 Sodium 96.20 : u :  , F' 
! 7440-28-0 Thallium .42 : u : w  J : F  
! 7440-62-2 Vanc\dium 6 .90 : B :  ! F' 
! 7440-66-6 Zinc 27.70 : *r  : P  

Cyanide 20 . �.o ! CA !  
f f I t I 

· ---------- · --------- _____________ 4 _ ,  _______ • __ , 

Color Before: BROWN 

Color After: COLORLESS 

Cl.i\ri ty Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts : 

Comments: 
MF1201 REFLECTS CLIENT ID FCR-SB-SBOl-12.0-01 

FORM I IM 3/90 



U . S .  EF'A - CLF' 

l 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMF'LE NO . 
--------01-1--

, I 

MFD001 
Lab Mc:,me: SOUTHWEST LABS OF 01< Con tract: 68-D9-0089 I I ' -------------- · 
Lab Code:  SWOK C.;,se Mo. : 88�', ::', SDG No . :  MF0101 

Lab Sample ID:  885516 l"latrix (soil/water) :  SOIL 

Level ( low/med ) :  LOW Date Received : 2/27/92 

�-� Sol ids: 100 . 0  

Concentration Uni ts ( ug/L o r  mg/1-:.g dry weight) :  MG/KG 

CAS No. : Analyte : concen tration : c :  Q : M  : 
I I ' ---------- · ---------
: 7429-90-5 : Aluminum 
: 7440-36-0 : An timony 
: 7440-38-2 : Arsen ic  
! 7440-39-3 : B<rtrium 
! 7440-41-7 : Beryll ium 
: 7440-43-9 ! Cadmium 
! 7440-70-2 : c .. �lcium 
! 7440-47-3 ! Chromil.1m 
: 7440-48-4 : coba l t  
: 7440-50-8 ' Copper 
: 7439-89-6 Iron 
! 7439-92-1 Lea\d 
! 7439-95-4 Magnesium : 
: 7439-96-�, Manganese : 
: 7439-97-6 Mercury 
: 7440-02-() Nickel 
: 7440-09-7 Potassium 
: 7782-49-2 , Selenium 
: 7440-22-4 : si lver: 
: 7440-23-�'• : sodium 
: 7440-28-0 : Thal l ium 
: 7440-62-2 : vanadiwn 
: 7440-66-6 : zinc 

: Cy-'n ide  

I I I I 

-------��-30- : B : *J---- ; p- ; ..._._. I r • t 

6 . 60 : u : N j : F'  
1 . 40 : u :  ! F  
2 .00 : u :  F' 

.20 : u ;  1=· 

. 60 : u  F· 
100.00 : u  E T  p 

1 .00 : u  p 
1 . 00 : u  p 
1 . 40 : u  F' 

54.40 *J° p 
.44 ! B  F 

55.80 : u  p 
.26 : B *J p 
. 10 : u  CV , 

1 . 40 : u .  J F' 
52 .80 : u :  p 

.60 : u  N T  F 
1 .60 : u  F' 

9 1 . 00 : u  p 
.40 : u  -s ! F  I 

1 - �'° : u  : P  
.80 : B  *J : P  
. 50 : u  : CA !  

I I I I I · ---------- · --------- · ------------ · - ------- · -- ·  
Color Before: WHITE 

Color After: COLORLESS 

Clarity Before: 

Cl.ari ty A1'ter: 

Textu..-e: MEDIUM 

Arti fac·ts: 

Comment. s :  
MFD001 REFLECTS CLIENT ID FCR-SS-SD0-016 

FORM I IN 3/90 



U.S.  EPA - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EF'A SAMPLE NO . 

I ---------01-2-- I 
I I 

MFD201 
ab Name: SOUTHWEST LABS OF OK Con tract: 68-D9-0089 

SAS No . :  

I I 
, ______________ , 

L..;,b Cc)de: SWOK Cas·e No . :  885::', SDG No . :  MF0101 

Matrix ( soi l/water ) :  SOIL L�b Sample I D :  885517 

Level ( lc::,w/med ) :  LOW Date Received : 2/27/92 

:',: Solids : 

Concentration Uni ts ( 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 
7<140-47-3 

! 7440-48-4 
: 7440-::'i0-8 
: 7439-89-6 
: 7439-92-1 
: 7439-95-4 
: 7439-96-�l 

! 7439-97-6 
! 7440-02-0 
! 7440-09-7 
: '7782-49-2 
7440-22-4 
7440-23-�, 
7440-28-0 
7440-62-2 
7440-66-6 

I ' ' 
' Analyte : concentration : c :  Q : M  ' 

I 

I 1 1 I I ' • f· • t I f 

A1�;i;�;- : _____ aoao:oo- :.- : *�---- :F'- :  
Antimony 1 2 . 20 : u : N j  : F· 
Arsenic  3 . 10 ! B ! ! F  
Barium 64 . 80 ! B :  : P  
Bery l l ium ' . 74 : B ! : F• 
Cadmil.,m 1 . 10 : u :  ' F' 

, Calcium 29000.00 : E  j" p 
! Chromium 1 1 . 60 F' 
: Cobalt 5 . 00 E< :  p 
: copper 23 . 70 I F' ' 
: Iron 1 1 800.00 ! * 7 p 
! Leti\d 30. 30 F 
! Mci\gnesium : 9440 .. 00 I p 
' Manganese ! 3 1 8 . 00 f : *! p 
Mercury • �1 I I CV ' ' 
Mickel 12.60 : B :  J F' 
Potassium : 957 . 00 : B :  p 
Selenium 1 . 10 : u : Nw T  F 
Si lver 3.00 : u :  p 
Sodium 168 . 00 : u :  F' 
Thallium . 74 : u : w  j F 
Vanadium 1 8 . 20 ! B :  p 
Zinc 173.00 : * -T p 
Cyanide .92 : u :  ! CA !  

' ' ' • 1 • • · ---------- · --------- · ------------- · - · ------- ·-- ·  
Color Before : GREY 

Color After: COLORLESS 

Cl ... rity Before: Texture: MEDIUl"I 

Clti\rity After: Artifacts: 

Comments: 
MFD201 REFLECTS CLIENT ID FCR-SS-SD02-01D 

FORM I IN 3/90 



EF"A SAl'IF'LE NO. 
U . S .  EPA - CLF' 

1 

INORGANIC ANALYSIS DATA SHEET I •--------fJ-1-3-- I 

1'1FW101 . ,  ' 
�ab Name : SOUTHWEST LABS OF OK Con tract :  68-D9-0089 

SAS I-lo. : 

I I . ·-------------- ' 

L�b Code :  SWOK C,:1se Mo. = 88::',5 SDG No. :  1'1F0101 

Matrix (soil/water ) :  WATER Lab Sample ID:  885503 

Level ( low/med ) :  LOW 

o . o  

Date Received : 2/27/92 

�� Sol ids : 

Con cen tration Un its  (ug/L or mg/kg dry wei g ht ) :  UG/L -------------------------------------------------
1 I I 
I I I 

I 
I CAS No. ! Analyte : concentration : c :  Q : M  : 
t t t J I I t ' ---------- '-------�- ' ------------- · - · ------- ·-- '  
: 7429-90-5 
: 7440-36-0 
! 7440-38-2 
! 7440-39-3 
: 7440-4:L-7 
: 7'M0-43-9 
: 7440-70-2 
: 7440-47-3 
: 7440-48-4. 
: 7440-50-8 
! 7439-89-6 
' 7439-92-1 

Aluminum 
Antimony 
Arsen i c  
Barium 
Bery l l ium 
Cadmium 

I I 

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 

, Calcium 
! Chromium 
' Cobalt 
Copper 
Iron 
Lead 
1'1agnesium 
Manganese 
Mercury 
Mi ckel 
Potassium: 
Selenium 
Silver 
Sod ittm 
Thal l ium 

: 7440-62-2 . v�nadium 
: 7440-66-6 : zinc 

: cyanide 10.00 u :  

. ! NR :  
: NF: ! 
! NR :· 
! NR !  
! NR !  
! NR 
! MR 
NR 
NR 
NR 
NR 
NF: ! 
NR ! 

, NR :  
: NR :  
: NR :  
! NR.! 
! N R !  
: NR !  
! NF: ! 
! N R :  
: NR !  
: cA :  

I , I t t I t · --------- · --------- · ------------- · - · ------- ' -- '  
Color Before: COLORLESS Clarity Before: CLEAR Textt1re: 

Color After: COLOl�:LESS Clarity After : CLEAR Artifacts: 

Commen ts: 
MFW101 REFLECTS CLIENT ID FCR-SW-SWOl-01 

FORM I IN 3/90 



U . S .  EPA - CLP 

1 
EF'A SAl'1PLE MO. 

I NORGANIC ANALYSIS DATA SHEET : -------0-1-t-- : 
I'1FW201 • Lab Name: SOUTHWEST LABS OF OK Contract: 68-D9-0089 . -------·------- , 

Lab Code: SWOK Case Mo . :  88::'15 SAS No. : SDG 1-!o . : MF01 Ol 

Matrix (so i l/water ) :  WATER Lab Sample ID:  885505 

Level ( l ow/med ) :  LOW Date Received : 

:� Sol ids: o . o  

Concentration Uni ts ( ug/L o r  mg/kg dry weight ) :  UG/L 

CAS No. : AMalyte : concentration : c :  Q 
I t I I I t 
i ___________ • _________ • _____________ , _ ,  _______ • __ 

: 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 
1 7440-02-0 
: 7440-09-7 
! 7782-49-2 
: 7440-22-4 
: 7(J40-23-� 
: 7440-28-0 

! Aluminum 
! Antimony 
: A rseni c  
: Barium 
: Beryl liwn :  
: C.rtdmiL11n 
Calcium 
ChromiL1m 
Cobalt 
Copper 
I ron 
Lead 

, 1'1agnesium 
Mang,:(nese 
Mercury 
Nic:kel 
Potassium 
SeleniLtm 
Si lver 
Sodium 

, Thal l iLtm 
! 7440-62-2 ! Vanadi�m 
! 7440-66-6 : zinc 

! Cy,:(nide 

I 
I 

' 
I 

10.00 : u ,  

I NF: 
NF: 
NF: 
MR 
NR 
NR 

, NR ,  
! NR :  
NF: : 
NR : 
NR ! 
NR ! 
NF� ! 
NR ! 
NR ! 
NR ! 
NR : 
NR ! 
NF: ! 
NR ! 
NR : 
NR : 
NR ! 
CA ! 

I I I I I · ---------- · ---------· ------------- · - · ------- -- · 
Clarity Before: CLEAR Texture: 

2/27/92 

Color Before: COLORLESS 

Color After: COLORLESS Clarity After : CLEAR Artifacts : 

Commen ts : 
MFW201 REFLECTS CLIENT ID  FCR-SW-SW02-01 

FORM I IN 3/90 



U . S .  EF'A - CLF' 
EPA S�1MPLE MO.  

1 
INORGANIC ANALYSIS DATA SHEET f 

--------81-5-- I 
I I 

MFW2D.1 
.ab Name: SOUTHWEST LABS OF OK Con tract: 68-D9-0089 

SAS 1-!o . :  

I I 
t ·-------------- r 

L. c:1 b Code: SWOI< CcHH? No. :  8855 SDG No. :  MF0101 

Matrix ( soi l/water ) :  WATER 

Level ( low/med ) :  

Lab Sample ID: 885506 

Date Received : 2/27/92 

�-� Sol ids:  0 . 0  

Concentration Un i ts (ug/L or  mg/kg dry weight ) :  UG/L 

CAS No . : Analyte : concentration : c :  Q 
I I 
• I 

: M  : 
" t • • • • • · ---------- · --------- _____________ . _ 1  _______ . __ . 
! 7429-90-5 : Aluminum 
[ 7440-36-0 : Antimony 
! 7440-38-2 : Arsenic 
! 7440-39-3 ! Barium 
! 7440-41-7 : Beryl l ium 
! 7440-43-9 : cadmium 
! 7440-70-2 
: 7440-47-3 
! 7440-48-4 
! 7lJ40-50-8 
! 7439-89-6 
: 7439-92-l 
t 7439-95-4 
! 7439-96-�, 
7439-97-6 
7440-02-0 
7440·-09-7 
7782-49-2 
7440-22-4 
7440-23-�, 

! Calcium 
: chromium 
: cobalt 
: copper 
: Iron 
! Lec\d 
: Magnesiwn 
: Manganese 
: l'lercury 
: Ni cl,:.el 
: Pot .. ':\ssil.un! 
: selenium 
' Si lver 
Sodil.1m 
Thallium 
Vanc\dium 

: NR :  
' NR : 
l'lF; : 
NR : 
NF: [ 
NR : 
NR : 
NR : 
NF: : 
MR ! 
NR : 

, NR :  
NR : 
NR : 
NR : 
NR : 
NR : 
NR : 
NF: : 

NR ! 
1-fR ! 
NR : 

, 7440-28-0 
! 7440-62-2 
! 7440-66-6 Zinc NR : 

' · ---------- Cyan ide 1 1 0 . 00 : u :  , CA : 
t f' I f I --------- ' ------------- · - · ------- · -- · 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COI_ORLESS Clar i ty After: CLEAR Arti ·facts : 

Comments:  
MFW2D1 REFLECTS CLIENT ID FCR-SW-SW02-01D 

FORM I . IN 3/90 



U .S .. EF'A - CLF' 

1 
I NORGANIC ANALYSIS  DATA SHEET 

EPA SAfTIF'LE .NO. 
____ :._ _ _:_-01-6--

, I 

1'1FW501 
Name: SOUTI-IW!;ST LABS OF OK Contract: 68-09-0089 ' ' , ______________ . 

Lab Cc,de: SWOK Case Ne, . : 88�,5 SAS Mo . :  SDG Mo. :  MF0101 

Matrix ( soi l/water) :  WATER 

Level ( low/mecl ) = LOW 

o .o 

Lab Sample ID: 8855 10  

Date Received : 2/27/92 

:.� Sol ids: 

Con cen tration Units (ug/L or mg/kg dry weight ) :  UG/L 

CAS No . Analyte . : concentration : c :  0 
' ' 

: M  : 
. t I t t I _________ , _____________ . _ ,  _______ . __ . 

7429-90-5 
7440-36-0 
7440-38-2 
7'-140-39-3 
7440-41-7 
7440-43-9 

: 7440-70-2 
: 7440-47-3 
: 7440-48-4 
: 74.Q0-50-8 
: 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 
' ' 

AluminLlm 
�n·timony 
Ansen i c  
Barium 
Beryl l ium : 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Magnesium:  
Manganese : 
Mercury 
Ni cl-:.el 

' F'otassium : 
Selen i wn 
Silver 
Sod iwn 
Thallium 
Vanc'\d ium 
Zinc 
Cyc\nide 1 0 . 00 : u :  

I ' .I -1 f I 
• __________ • _________ 4 _____________ . _ ,  ______ _ 

NF: ! 
MR ! 
NR ! 
NR : 
NR : 
NR : 
NF: : 

, NR : 
: NR !  
: NR :  
: NR : 
: NR :  
' NR :  
NR : 
NF: ! 
NR ! 
NR 
NR 
NF: 
MR 
NR 
NR 
NR 
CA 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clari t.y After: CLEAR Artifacts : 

Commen ts: 
MFW501 REFLECTS CLIENT ID  FCR-SW-SW05-01 

FORM l IN 3/90 



a. Sample Numbers: 

DATA VALIDATION 
FRANKLIN CURTIS SITE 

Inorganic Analysis 

MF0700, MF0708, MF0718, MF0912, MF0918, MF21 12, MF2118, MF2122, 
MF2535, MFD918 

b. Holding Times: 
Sample analysis was performed within holding times. 

c. Calibration: 
Calibration for ICP & GFAA met QAPP criteria. 

d. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

e. ICP Serial Dilution: 
ICP serial dilution indicates no interference. 

f. Laboratory Duplicates: 
Duplicate samples for Arsenic, Chromium, Lead, Manganese & Cyanide 
exceeded QAPP limits. Data estimated (J). 

g. Laboratory Matrix Spikes: 
Matrix spikes for antimony, Cadmium, Lead & Manganese did not meet QAPP 
limits. Lead data was rejected (R) due to poor recovery (-60%). All other data 
estimated (J). Selenium Post Digestion Spike out of control. Data estimated (J). 

h. Field Duplicates: 
No field duplicate performed. 

Redislte4/fcsi1e 



U . S .  EF't-'1 - CL.F' 

•I 
J. 

:::1,JOF-:Cir.-11,nc f':'1MALY\:;u; D1Yrt1 rn••!EET 

L�b Name: SOUTHWEST LAB . OF OK Con t�a c t :  68-09-0084 

Lab Sample I D �  882102 

�;; So1 ids. :  

i...Dl1J 

Concentration Un i ts C ug/L or mg/kg dry wei g ht ) �  MG/KG -------------------------------------------------
1 t . ' 

CA::; �io . I Ana.lyte : concentration ! C :  n : !"! I 
I ' I ' ' I I ' I , __________ , _________ . _____________ , _ ,  _______ , __ , 

: 74'.2?·-90-5 : ,; 1L1minwn 39 . 50 ! B ! E  • C• I ' .  ' 
: 7t!l.'.I0-36-(: : P,n ti m<:m :>' 3_ ,:10 : u : M J'  : F' 
: 7440··-58-2 : ,;n;;c�n :i. c J . ,w : u :  :r : F  
: 7l�L'1()-39-3 : J:<ar:i. Ltm 1 -:-r-, •"-- : u :  : P  
: 74.qo--1.� 1--7 : Ber:>· 1 1  :i. um : . 20 � lJ : : F' 
: 7440-i.+3-9 : C,='dm :i. um _ ,qo : u : MJ  ! F' 
: 744()··-70·-2 : cal cium 67 ._1 0  ! Ei : ! P  
: 7440·-t.:J'.7-·3 ! C hromium . BO ! U ! *  ! F' 
! 7440·-l.,!8-ll ! Coba l t  . so : u : ...: · ' F' 
! 7440-·30-8 : Cc,ppe•r 9 . 70 I I p ( .  I 

: 7439-89-6 I I ro11 37 .. 2() ' E F' , .  
( 

! 7439-92·-1 : Lead . 26 : r( MW*R F 
: 7•139-9 �':,-,.'.} : !"lcl.gnesiwn : ��6 . 90 : B  p 
: 7439-96-5 : l-rtan<:.1,,mf?f::- c-::- : • •·'lO : u  EM*J p 
! 7439·-9'7·-6 : !'I<� r c:u ry .. 10 : u  C\J ! 
: 7440-02-0 ! M:ic:kel 1 .. 40 : u  F' 
! 7440-0•.?-7 ! Potassium : 80 .. '➔O u F' 
! 7782--i..J<_?-2 : Seh,nium .40 LI w:r , F  
: 7440·-22·-4 ! Si lver " .:'J() u : P  
! 7440-·23-::', : �;odiLtm 106 . 00 f.--i F' 
: 7440-2B-O : Thi\ l l i wn • 4() l.J F 
! 7440-··62-2 : \Jan,:1.di um .. 80 U , p 
! 7440-66-,-$ ! Zinc . 40 u :  p 

! Cyc:1n ide - �,() u :  *J° CA ! ' I I · ---------- · --------- · ------------- - � ------·-
Color Before� WHITE Texture: l•!EDIUt·1 

Colo 1,. After:  COUJr-::LE'.3S Clarity After: Artifc1cts : 

· Cc,mml�n ts ; 
EPA SAMPLE ID MF0700 = CLIENT ID FCR-SB-SB7-0 . 0-01B 

FOF:M I IM 3/90 



U .. S. Eh�, - CLP 

1 
I MORG,;1·,1 I C  AHAL YS IS DAT 1:\ SHEET 

i'!F070G 
Lab Name� SOUTHWEST LAB . OF OK Con tract : 68-09-0084 I t 

I ,.,.•--•-------•-••- .... -- I 

C;,-1 <..,. ,:.'(' No. = 8B 1 1  

Matrix (soil/water ) :  SOIL Lab Sam e l e  I D :  882101 

I 1 , 1 , � '  ... <•:�ve \ <:IW.l mt:.>u ) : LOvJ Date Recei�ed : 2/22/92 

�� So:L:i. d s :  

Concen t ration Units ( ug/L or mg/kg dry wei g h t ) :  MG/KG -------------------------------------------------
CAS r-!o . t Anal':,,te . 

' I 

' ' 
I t 

: concentration : c :  
I I I 

Q : 1"1 I ' 
I · ----------· --------- · ------------- · - · ------- · -- ·  

: 7•'.+29-90--·�=, : ,�luminwn 1 :;ao . ·'.)O I ! E  : P  I . I 

! '7'-M0--36-0 ! An timony 3 . 60 : u : N ..1  ! F' 
: 744<>·-38-2 : 1'.ltrse.•n i c .2. 50 : w r  ! F  
! 7ll40-39-3 ! Bc1 r :i. um 7 . 60 : :(:{ : ! F' 
! 7440·-•H-7 : P.erY:L l iwn : .21  ' ' I ' �-' \.. ' ! F'  
! 7440-43-·9 : C.,·,dmiwn . 42 ! U ! N:1 : F' 
: 7440-70-2 ! Cc1l c::ium 77000 . 00 ! F' 
: 7440-l,J7-3 : c1·womillm 4 .20 : *l"' : P  
: 7440-48-lJ ! Cobal t 1 . 20 ! B :  - : F· 
: 7440-50-8 : copper 19 .. H'i I : P  I 

: 7439-89-6 ! I ron 4520 • . 00 ; E A  ! P  
! 7439-92-1 : Lt-:c\d 3 .. 40 : MW*J ! F  
: 7439·-95-•1 : 1'1aqnesium : 171()0.0() ·: p  
! 7439-96-'.:': : 1•1angc:111ese : 174 .. 00 : Et-ill< T : F-
: 7439-97-6 : i•len:ury . 1 1  : u :  : cv :  
! 7440--02-0 ! r-li <::1--:.e 1 �i -20 : n :  : F· 
: 7440--09-7 : F'ot�\SSiLHn : 228 . 00 : B !  : F' 
! 7782-49--2 ! Selenium .. 42 : u :  : F  
: 7440··-22·-4 : 151 lver . 42 : u :  ! F· 
: 7440-23-::. : �k1dium 171 .. 00 ! B :  : F' 
! 7440-28-0 ! T he\ 1 1  i um .. 42 : u :  ' i::' ' .  
: 7440-··62-2 ! Vanadiwn 5 . 60 ! B !  ! F' 
! 7440-66-6 , - - 1 5 . 40 I ! P  , .l.inc I 

! Cyanide . 53 : \.J :  *:r ! CA :  
f J • I ' I · ---------- ' --------- · ------------- · - · -------· ' -- ·  

Color Before: BROWN Cl,:wi ty Befcwe : Texture: l•IEDIUM 

COLOF:LESS Cla1'"i ty After: 1'.!trti i'acts : 

Commen ts. : 
EPA SAMPLE ID MFojos � CLIENT ID FCR-SB-SB7-8. 0-01 

FOF:1'1 I IN 3/90 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA
_ 

SAl'IF'l) d''� 
1'1F0718 

Lab Nc\me: SOUTHWEST L�,B . OF OK Contract: 68-D9-0084 

SAS No .. : 

I I 
t ______________ , 

Lab Code: SWDI< Case I-lo. : 881 1  SDG No. :  l'IF2::'13�, 

Matrix ( soi l/water) :  SOIL Lab Sample ID: 882103 

Level ( low/med ) :  LOW Date Received : 2/22/92 

:-� Solids:  91.J .O  

Concentrc\tion Uni ts (ug/L or mg/1-:.g dry weig ht ) :  l'IG/KG -------------------- ----------------------
• I I 
I I I 

CAS No. : Analyte ! Concentration C Q : M  : 
I I I · ---------- · --------- · -------------
: 7429-90-5 : Aluminum 2520.00 
: 7440-36-0 ! An timony 3 . 60 
: 7440-38-2 ! Arsen i c  1 . 70 
! 7440-39-3 ! Barium a . �,o 

: 7440-ql-7 : Beryll ium ! .21 
! 7440-43-9 : cadmium . 43 
: 7440-70-2 Calcium 138000.00 
' 7440-47-3 Chromium 6 . :50 
7440-48-4 Cobalt 1 . 50 
7440-50-8 Copper 18.00 
7439-89-6 Iron 5420 . 00 
7439-92-1 Lead 6.40 
7439-95-4 1'1agne5ium 43800 . 00 
7439-96-5 Mc\nganese 165.00 
7439-97-6 Mercury . 1 1  
7440-02-0 Nickel 6.30 
7440-09-7 F'otassium 516.00 
7782-49-2 Selenium .43 
7440-22-4 Silver .45 
7440-23-5 Sodium 271 . 00 
7440-28-0 Thallium 4.,. . ..., 
7440-62-2 Vanadil.1m 10. :,O 
7440-66-6 Zinc 1 9 . 50 

Cyan ide • 53 ---------- --------- -------------

I I ------- · -- ·  
E 

U N.J' 
B J 
r� 
u 
U MJ" 

: P  ! 
: F· : 
: F  
: P  
! P  
: P  
! F' * j : F' 

B : P  

: u :  
: .B :  
: B :  
: u : w J" 
B :  
B !  
u :  
B :  

I 
I 

u : * J  
_ , ______ _ 

: F' 
!F' 
! F  
' P  
p 
cv : 
p 
F' 
F 
p 
F' 
F 
F' 
F' 
CA ! 

I -- · 
Color Before: BROWN 

Color After: COLORLESS 

Clarity Before: 

Clari ty After: 

Texture: l"IEDIUM 

Artifacts : 

Comments: 
EF'A SAMPLE ID MF0718 = CLIENT I D  FCR-SB-SB7-18.0-0l " 

FORM I IN 3/90 

t , 



U .. S .  EPts - CLF' 
EPA SAl'"IF'LE NO. 

1 
I NORGANIC ANALYSIS DATA SHEET 

---!-----GQ.a--
1 I 

l"IF09:l.2 
Lab Name: SOUTHWEST LAB. OF OK Con tract � 68-09-0084 

Matri x  ( soi l/w�ter ) :  SOIL Lab Sample I P :  882104 

Lf::-:vc;.,l ( J. ow/mer:l ) :  L.OloJ 

94 .7 

Date Received : 

;� Solids : 

Con centration Units ( ug/L or mg/kg dry weight ) :  MG/KG ---------------------------------------------------
CAS Mo . I AnaJ.yte : concentration : c :  n ' 

I I I I I · ---------- · --------- · ------------- · - · -------
: 7,t29-CJ(>·-!:.\ ! Alwninum 
! 71M0-36-0 : Antimony 
: 7'-140·-38-2 : Ars,en i c  
: 7440-39-3 : Bc'\rium 
: 7440-41-7 : Beryllium !  
! 74<10-£13-9 : cadmium 
7'-140-70-2 ! C,11.lcium 
7440-47-3 : chromium 
7440-48-4 ! Cob� l t  
7'140-�.()-f-3 : copper 
7439-89-6 Iron 
7439-92-1 Lei\d 
7439-'?5-4 l•l,?.gnesiwn 

, 7439-96-�- Mangc1nese 
: 7439-97-6 Mercury 
: 7440-02-0 Mickel 
: 7440-09-7 Potassium : 
: 7782-49-2 Selenium 
! 7440-22-4 S i l v1: r  
: 7440-23•-::'i ! Sodium 
! 74•10-28-Q : Thallium 
! 7440-62-2 ! \Janc\diwn 
: 7440-66-,':.\ : Zinc 

: cyanide 
I I I 

2970 .. 0() 
3 . 6() 
3 . 80 

10 .. !:iO 
. 2 1  

2 . 40 
8880() .oo 

7 . 10 
1 .90 

19.40 
6480 . 00 

'5 . 10 
31800.00 

23'5 . 0() 
. 1 1  

9 •. 90 
:560 .00 

. 42 
4'" - ..:. 

244.00 
.. 42 

10.00 
21 . 60 

.. �13 

I ! E  . 
: u : NT 

: J  
! B !  
: u :  ' 

! Mj° 
I ' : a  

! B :  

: E 
! N* R  
I 
I 

! EMitJ" 
: u :  
! B !  
: u : wJ" 
: u :  
: f.i : 
: u :  
: r.. :  
I I 
I ' 
: u : * :r  
I I 

1"1 ' . 
·-- ' 
F' I 

I 1=· 
F 
F' 

' F' 
F' 
F' 
F' 
F' 
F· 
F' 

, F 
: P  
: P  
: cv :  
: p 
! P  , -, r 
: F' 
: F' 
: F  
: F' 
! F' 
: CA !  
I , __________ , _________ , _____________ , _ ,  _______ , __ , 

Color Before: BROWN Clarity Before:: Tex tLu�e: ITJEDIUl"I 

Color A·fter : COLORLESS Clarity After: Artifacts: 

Commen ts:  
EPA SAMPLE ID MF0912 = CLIENT ID FCR-SB-SB9-1 2 . 0-01 

FOF:1'1 I IN 3/90 



U .  S .  EF'A -- CLF' 

1 
i:.-F·A c•,::• MF'' � o,P. ·-- �.t LU -u .. 

INORGANIC ANALYSIS DATA SHEET 
MF09l.8 

L�b Name� SOU�HWEST L�B. CF OK Cont�act: 68-D9-0084 

SDG Meo . �  MF253;'.', 

Lab Sample I D :  882105 

B0 .7  

ConcE-m t. r-.,1tion Un:i i".!::- ( ug/L cw mg/kq dry wt'�ight ) :  !•!G/1•:G -------------------------------------------------
' I I 
I ' I 

CAS No . : Analyte ! Concentration : c :  Q : M  : ' ' I I I ' ' · ---------- --------- -----------·-- ' _ ,  _______ , __ . 
: 7•129-90-� ! �1luminLtm 2160. 0() : : E  '. F' ' ' 
: :7440-36-0 : Antimony � -20 : U ! f'.IJ ; p  
: 7440-38-2 : Ar·:eni c  2 .. 20 : B :  ::I' : F  
: "7440-39-3 : B .. �r-ium 7 . 6fJ : I-< : • r.::, ' ' 
: 7t�40-4l·-7 ·! Ber-vl l iurn : ":' L": .. ,(..,. ,.., : l.J : ; �· 
: )'l.,!40-<'.J�;:(-9 : C.:\dmiwn :2 . 50 : M T'  t 1 ... 

j , .. 

: 74ll(;-7()-2 : ca l ciwn 105000 .00 I : F' 
I 

! :l4t�,:)-'�7-3 : Chn-:imium 1 2 . 80 ! *J : P  
: 7440··48·-4 : Cc.,b,='.l t 1 . 90 : B :  ! P  
: 7440-:':,0-8 : copper :lOb . 00 : F· 
! 7439-8';>-6 ! Iron :5500 -◊'.) ! E  : F' 
: 7439-92-1 : Lc'�•d 4 . 30 : Ms*R : F  
: 7439--95-,:J : 1'1agn<�sium ! 26800 .00 I J:1 ' '  
: 743(,?-<?6-:S ! !1anqc,ne$e : 16:�, .00 : EMll<J : i::-
! 7l�39-97-6 : ITfer·cLtry • :1.2 : u :  : c•,.) : 
: 7440-02-() : Mi c:kel 
! 7ll40-09-7 : F'ot.,:\ssium : 
: '?782-,.,l9-2 : Selenium 
: 74�10-22-4 ! Si lve,,-
: ·74qo-23-!=, ! Sodium 
; 7440-2e-o : Thc\l l iurn 
: 7q40-62-2 : Van,":ldium 
: 7440-66-6 : Zinc 

! Cyanide 

30 . �.o 
372 .. oc, 

., :10 
• 50 

219.00 
. 50 

7 . 70 
80. 60 

- 62 

: (-i : 
: u :  wJ" 
! lJ : 
: B :  
: u :  
: B :  
I ' . ' 
: u : * 1"  

: P  
: F' 
: F  
' i-• ' . 
: F' 
: F  
I ,::, ' .  
: P  
: CA 

• I I I f I ' ---------- · --------- · ------------- · - · ------- · --

' 

Color Before� BROW N -

CDUJl�!L.ESS Clari t.y ,�rfte,.-: Artifd\cts : 

Crnrrm<;;,n t !E- : 

EPA SAMPLE ID MF0918 � CLIENT ID FCR-SB-SB9-1 8 . 0-01 

FOF:1'1 I IN 3/90 



u " s .  EPA tu=· 

1 
INORGANIC ANALYSIS DATA SHEET 

i::-i::-�-, ,:::;,i�, .. lfn � 7· ·,· .. ·1 ·- ' , ,_, ,- v·u .. ...  

l'!F21 12 
Con tract: 68-D9-0084 ' 

Matri x _ ( so i l /water ) �  SOIL Lab Sample I D =  882107 

Levr.�1 ( l c,VJ/med ) � l..DW Date Rece ived : 2/22/92 

Con cen tration Uni ts ( ug/L o r  mg/kg d ry weight ) :  MG/KG 

c,�s No . : Analyte : con<:entr,:' t ion : c :  Q 
I f t - t I t I · ---------- · --------- · ------------- · - · ------- · -- '  
! 742':.,·-9<)-�7, ! i;lwninum 261 0 ,, ()0 : E  : F' 
: ".7440-·36·-0 : Antimony 3 . 60 : u : M T  : F· 
! 7440-33--2 : ,;rs<:n i c ;3 . 20 ' 'j' I C:-' ' 
: 7440-39-'3 : F.<ariwn �3. t:�O : E� : P  
: 7'-+40-1.'.1 :L--7 : Bery 1 l iwn : . 2 1  : u  : P 
! 7440-1.+3-·? : c.=rtdmium . '-12 : u  i,1-r : !=· 
! 7440-70--2 ! Cc\l ciwn 146000 • 0() : P  
: 7440-•'.J'?-3 : chromium 7 . 80 *-:r ' F' 
: 7440-48-4 : Cob .. -:;.l t 1 . 80 B F" 
! 7440-30-8 ! Copper 1 6 . 50 F' 
! 7439-89-6 : I r·on 5950 . 00 E F' 
: 7439·-92···:l : Lec\d 1 1  .. 40 MS*«_ F 
l 7439--9�--•➔ : f'1agnesium 47900 .. 00 F· 
: 7439-96-�, ! ITl,":'lnqane�-e 241.00 : EMll<J" ' F' 
: 743�;>-<_?7-6 : 1'1ercLwy .. 10 : u :  : cv :  
: 7440-{)2···0 ! Mi ckel 8 . 30 : B :  : P  
: 7440-09-7 : Pc1tc'\SSit.1m , 528.00 ! B !  : p 
: 7782-49-2 : Selen iwn .42 : u : w"j' : F  
! 7440-22·-4 �3i lver . 42 u :  : F· 
l 7440-'.23- �. Sod i Lun 281 . 00 B :  : P  
! 7440-28-0 Thc\l l iwn • ,:J2 u :  ! F  
! 7440-62-2 1•/c1n<:°"i.d ium 9 . 80 B :  ! P  
! 7440-66-6 Zinc 1 8 . 90 l F' 

Cyan ide 1 . 00 : *r ! CA !  
I I I I 
♦ ·---------- --------- · ------------- _ , _______ , __ , 

Color Before: BROWN Clarity Before: 

Color ,�fter : Clarity ,:.)·fter :  Art.itc:'\cts: 

Commen t:. :  
EPA SAMPLE I D  MF2112 - CLIENT ID FCR-SB-MW21-12 . 0-01 

FOF:1'1 I I N  �5/90 



U . S .  EF'�, - CLP 
�-F "' S '' l'IF'I ,... l>iC ,.:. -'r1 , .• t-1 • ... {JU 3 

INORGANIC  ANALYSIS DATA SHEET 
l'!F2:L :!.B 

Con tract:  68-D9-0084 

Matrix  ( so i l /w�te r ) : SOIL Lab Sample I D :  8821 1 1  

;,;; Sc;. 1 i ci s : 

l..C:11.J.J 

Con C:f,m tr·,,d.ion Un i t.i,; ( ug/L or· mg/ 1-:.q d ry ,.,,ei g ht ) �  1'1G/KC:i 

-

·-------------------------------------------------
1 

CAS �� - : Analyte ! Concen trat ion : c :  Q 
I I I I ' I I , __________ , _________ , _____________ . _ ,  _______ , __ , 
: 74�:'.9-90-5 : 1',lwninwn 1990 .. 00 I : E  : t=· . 
: �?1:.J4(t-3\°:)-() : Antimony (� . 10 : u : M"j : P  
: 7,:440-38-2 : Ars<,;�n i c 2 j. 3() : E< :  3' : F  
: 7•-:t40-·39-:J: : fictr iwn C:. n 1 () � I< � : P  
! 7,:4tX()•-,1 t -7 ! Be1--y:L l iwn ! " 2 '➔ ! U :  

. 
: P  .... 

: 7440-••1�5 .... 9 ! C.:,dmil.lm .. 48 : u : M  I ;-::, 
I I 

! 7,:+40-70-.2 : Cc,l ciwn ?:1. 200 .. 0() ' ' : F' 
I I 

! 7,.\I.J0-47-3 ! Chromium 6 . 00 : *J ! F' 
: 7llf.H)-l'..J.8-4 ! Cobc:"11 t 2 . 10 : B ;  : F' 
: 7440- :'.',0-8 : Cc:,pper 27. 40 : F' 
! 7439-89-6 ; I l'·on 5440 . 00 : E  : P  
: '7439-92-1 : Lec,d 3 . 30 ! N* � ! F  
: 7439-9�,-4 : 1'1aqnesium : 24400 .. 00 : F' 
: 7439-96-5 : !'1an9c.·,mese : 1 �57 . 00 : EM*T : F" 
: 7439·-97-6 : 1'1e r cLl n· " :L.2 : u :  : cv 
: 7440-·02-0 ! Mi c kel 1 5 . 80 : r.:• 
: 7440·-0•l-7 : Potc\SSiLlm : 2(:,7 . 00 ; B :  : P  
: 7782·-49-2 : S�•l .;;m ium . 48 : u : wj : F  
! 7440-22-4 : S:i. lvel"' . 48 ! U :  ! F' 
: P-140-:;::3-�, : Sod i L\m �-2◊3 . 0t.) � 1< � ! P  
! 7•V+0-��8-0 ! Th,:1. l l ium .48 : u :  , ,:-

f .  

! '7ll4()-62-2 : VanadiLtm 7 . 20 ! B :  ! F' 
: 7440··-66-6 ! Zinc 23 .. 10 I : 1=· ' 

: Cy.:1.nide . 60 : u : *::t" : CA 
, , r a J t , __________ , _________ , _____________ , _ ,  _______ , __ 

f 

2./22/92 

Color Before: BROWN Clari t.y Befc,re: Tex tu re:•: t"IED I UM 

COLOF:LESS Clarity ,�·ft.e r :  Arti  f,:\cts:  

C c:, m IIH:.'n t. !::- � 
EPA SAMPLE ID MF2 1 1 8  = CLIENT I D  FCR-SB-MW21 - 1 8 . 0-01 

FOF:1'1 I IN 3/90 



U . S .  !::.F'A -· CLP 
F::F'A SAl•IPLE MO. 

1 
INORGANIC ANALYSIS DATA SHEET 

-·--------·-- - ----ODJ 
l'!F2 :I. 2'..":: 

Lab 1,1.,,'\fO(,: = SOUTHvJEffT L.AB .. (JF OI< Con tract:  68-09-0084 

L. ,,1 b Cod t:� = EWO I( 

Matrix  ( soi l/water ) :  SOIL L�b Sample ID: 882110  

L �..>ve 1 ( 1 ow/ mEH:I ) : i...OW 

Concentration Uni t s  ( ug/L or mg/kg d ry weight) : MG/KG 

CAS No. : Analyte ! Concentration : c :  
• ) 1 ) I 1 t , __________ . _________ , _____________ , _ ,  _______ . __ , 
: 7429-90-5 : Aluminum 
: 7440-36-0 : An t i mony 
! 7440-38-2 ! Arsen ic  
: 7440-3�,)-3 ! E<�"irium 
: 7440-41-7 : Bery l l ium ! 
: 7440-43-9 : cadmium 
: 7440-70-2 : calcium 
! 7440-47-3 ! Chrrunium 
: 7440-48-4 : coba l t  
: 7440-50-8 : copper 
! 7439-89-6 : I r-on 
: 7439-92-1 ! Lead 
: 7439-95-4 · : Magnesium :  
: 7439-9b-�', 
: 7439-97-6 
: 7440-02-0 
: 744()--09·-7 
� 7782-1.�9--;� 
: 744(>-22--4 
: 7440-·23-�, 
! 7440-28-0 
: 7440-f.,2-2 
! 7440-66-6 

: Mc:1ngc1nese : 
: 1'1f?rcury 
: Mi c:kt,•l I ' 
: F'ot.:.-\ssium ! 
! Selen iL1m 
: Si lver 
! Sodium 
: Thal l ium 
! Vc\nci\dium . .... . , ..:.inc 
: C1,i\n ide 

2380. 00 
3 . 60 
4 . 60 

:l �, . 20 
• 21  
• .:i2 

139000 . 00 
6.30 
l . 80 

21 .. 00 
6580 .00 

4 . 80 
59900.0() 

426. 00 
• :L 1 

1 1 . 10 
479 . 00 

.42 

. 42 
238 . 0() 

. 42 
9 . 10 

25.90 
. 53 

: : E  
! U ! M.1" 

J 
: B :  
I j� I . - , 
U ! N  

! E  
! M*f_ 

: u :  
: B :  
: U ! I.LJJ 
: u :  
: I:{ : 
: u :  �J 
: B :  
I I 
I I 

: u : *J" 
I I I 

' ---•-•--•---- 4 -•--------- t ----•-•---... ----- I - I -•------

: F' 
! F  
! F' 
: P  
: cv :  

: F· 
: F  
I C• I '  

p 
r-
F' 
F' 
c,; : 

2/22/92 

Color Before: BROWN Clari ty Bei'or-e : Textun.::-·: 1"1EDIUrl 

Color A·fter: COLOF:LESS Clari ty After: Artifacts: 

CC>mrnen t.1:;. : 
EPA SAMPLE ID MF2122 .... CLIENT I D  FCR-SE<-f'tt.d21·-12 .0-0l.D 

FOF:l'I I IN 3/90 



U . S .  EF'f� - CLP 
EPA �,tiMF'L.E j,Jo . 

1 
INORGANIC ANALYSIS DATA SHEET 

··-·----·--·-·..o 1"0 ... 
I 

Con t r a c t :  68-09-0084 

Ma trix ( soi l/water ) :  SOIL Lab Sample I D �  881101  

Level ( l ow/med ) :  LOW Date Received : 2/21/92 

�.-; Sc:� ii."! ::;. � ?0 . 6  

Con centration Un i ts ( ug/L o r  mg/kg d ry we ight ) :  MG/KG 

I • 
CAS No. : Ana l y te : ccncen tration : c :  

I I I I t f I , __________ , _________ , _____________ , _ ,  _______ , __ , 
! 7429-··?(i-�{ : Aluminum Sl00 .00 ! E  
: 7440-3(.-,-0 : ,;n t. imony 3 . 80 : u : N  T 
! ·74L�J:)-�18-�2 : (..) r·s<-?n i C 6 . 0(1 : �3 j 
� 744(;-�]9-·3 : Il,:1 r· i wn �19 ... ·70 
: 7440-•H-7 : :o��tr>• l l ium :  ·->'"'\ 

. ..  :_i-7 
I i':/ 
I �• 

: 7440-43-9 : C,,(dm:i. um ,. •14 : LJ 1,1 :J' 
� ·7ltl.J()-7()-2 ! C<:\ l <:iwn .1. 1 1000. 00 
: 7'�40-.:.i"?-3 : Chromit.1m 1 1 . 40 :j(J 
: 7440-48-,:1 : Coba l t. 5 . 00 ! B  
: "7'-'MO-�',()-fJ : Coppt;.'r- 3�, . E<() 
: 7439·-89·-,':l t I ron 12800 . 00 : E  ' 
: 743(J-92-1 ! Lecrtd 9 .  ()() : Mw*R 
: 743';>-9::,-.:4 : l"'lc.";\gnesium : 37400 . 00 • . 
! 7'-139-96--::, : Mang,,-..nese : 328 .. 00 : EM* J 
: 7439-97-6 : l•ler-<:ury . 1 :1. : u :  
! 7,:�40-0'.2-·0 : Mi ckel 1 9 . 40 I 

: 7•�40-0'?-7 ! Potassium : 1 390 .. 00 I ' 
! 77B2-·49--.;";� : Selen iwn . 44 : u I .::r 
: 74ll0-22�4 ! '.-3 i l •.1t�r- . 44 ' 1 1  ' '-' 

: 7,i40-:;�3-� ! Sodium 27�t . ()0 : B 
: 7440-2H-O : Thall ium .. 44 : u  
! 7440-62-2 : Vi\n c:\d i Ltm 1 � . 60 
! 7440-66-6 ! Zi11c 44 .. :;o 

: C)1anide . 55 : u  
J J I I 

, __________ , _________ , _____________ , _  
*J 

: i=-
! F' 
: F. 
1 1", 
' 1-

: i::, 

! F' 
: P  
! F' 
' F' 
F' 
F' 
F 
F' 
F' 
CV 
F' 

, P  
: F  
! F' 
: F' 
! F  
! F'  
: F" 
: CA !  

Color Before: GREY Cl,:'\ri ty r-1efon:::• : Tex tur-e : l•lEDIUI•! 

Color ,�-f t.er-: Clarity Aft.e r :  Artifact=- �  

Comments :: 
EPA SAMPLE ID MF2535 - CLIENT ID FCR-SB-MW25-35 .. 0-01 

FOR!•! I IN 3/9() 



:!. 
INORGANIC ANALYSIS DATA SHEET : ··-·---··--·-·--itt-t : 

Lab Name : SOUTHWEST LAB . OF OK Con tr�c t :  68-09-0084 

Cas01 i--lo . : 88:J. l 

Matri� C soi l/water ) :  SOIL Lab Sample I D �  882106 

Level ( l ow/med ) :  LOW Date Received : 2/22/92 

\; Sol id�e- : 

Comrnen ts :: 

8/.l ·c 
I l t \,J  

Concent�ation Un i ts ( ug/L or mg/kg d ry weight ) �  MG/KG 

CAS Ne . : Analyte t Ccncentration � C  ' • 1 I 
, __________ , _________ , _____________ , _  
! 71.129-90-:':', ! r➔lL\minum 2370 .00 I ' 
: 74'}0-36·-0 ! i::,n t. i mnn :'1' '� . 00 : u  
! 744()-38·-2 ! (.:iwsen i c  2 .. 20 : r� 
: 7l:J40-39-3 : P �·1 r· j_ L\m 8 . 60 ! B  

' 
t 

: 1•1 ! 
I I 

------- I •-- I 

E ! F· 
N ·"j' : r-
f:, j  • 1::-' '  

: F'  
! 71.M()-lU ··-7 · :  Bery l l iwn i . 24 : u ,  . J 1:4 

I •  

: 7440-•'.}3-·9 : C.:;\cimium 1 3 . 20 ! HJ" : 1=t 
! 7440-70-2 ! Cc:"1l cium 103000 . 00 ' : F' ' 
! 7440-47-3 : Chromium 1 1 . s>O : ;t( J  I I:• 

I •  

! 7440-48-4 ! Cobalt 1 . 60 r� : P  
: 7440-:',0--8 : copper 1 . 137 . 00 : F' • 
! 7439-89-6 : I ron 5980 . 00 E : F' 
: 7439-92-1 : Le•c\d 5 . 90 "'* R. : F 
: 71.i39-<_?5-4 1'1agnesium : 28500 . 0() : P  
! 7439-96-5 11'1 cUH�I c:"1 n <::•st=-.;, : 181 . 00 EN*J' : f!' 
: 7439-97-6 l'1ercury • 1 2  lJ : cv :  
: 7•+40-0:.::--0 Mi ckel 38. 3,? ! F' 
! 7440-09-7 Potassium : 36() . 00 r-1 : F' 
: . .i.78��-..'�9-2 Se J. en ;i. Ltm . 47 u w-r : F  
: 7440-22·-4 , S i 1 ,.1er 1 . 20 B : P  
: 7440-23-'.'.', : sodium �::4'� .  00 f.{ ! i=j 
: 7440-28-0 : Thall ium . 47 u � F  
: 7440-62-2 : Vanc1diwn 8 . 20 B ! F' 
: 7440-66-6 ' ·- .  88 . 40 : F' , i'-l n C  • 

: Cyan ide· 21 . 90 : *:r : ct, : 
I I I I I t I · ---------- · --------- · ------------- · - · ------- · -- ·  

COLOf-:LESS Clari ty A·ft(•? r :  

Tex t. u n::- : !TIED I Utrl 

f\r·ti facts : 

EF'�1 S�ilvlF'LE ID MFD918 - CLIEHT ID FCF:-SB-SB9- 1 8 .  0-01D 

FOF:M I IM  3/90 



DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Inorganic Analysis 

MF0502, MF0502D, MF0502S, MF0608, MF0617, MF06B8, MF06D8, MF0802, MF0819, MF2202, MF2210, MF2219, MF2321, MF2510 
b. Holding Times: Samples were analyzed within holding times. 
c. Calibration: Calibration for ICP & GF AA met QAPP criteria 
d. Laboratory Blanks: Laboratory blanks were not·contaminated. 
e. ICP Serial Dilution: lCP serial dilution indicates no interference. 
f. Laboratory Duplicates: Duplicate result for Aluminum exceed QAPP limits. Data estimated (J). 
g. Laboratory Matrix Spikes: Matrix spike recoveries for Arsenic, Manganese, & Selenium were outside QAPP limits. Data estimated (J). Post Digestion GF AA spike for Thallium <50%. Data estimated (J). 
h. Field Duplicates: No field duplicate performed. 

Rediske4ifcsite 



.t 
EF't� �3hl'!PLEotf'2 
....... ·-··-·· ...... ___ ,, ............... , ..... . 

I NORGANIC ANALYS IS DATA SHEET 

L.:.-\b i·,k,me � SOUTl .. iliJEST !...hB .. OF DI< Go n t r a c t :  68-09-0089 I 

' ·-----------------·--� -----·.---

Lab S�mple I D :  870101 

Date Received : 2/12/92 

Con cen tration Un i ts f ug/L or mg/kg d ry weig h t ) :  MG/KG 

Analyte ! Concen t ration : c :  I hi 
I I o  

I I I I I ! I , __________ , _________ , _____________ , _ ,  _______ . __ , 
! 7"1�:'.9·-90-5 : i:':ilt1minw11 J..2490 ,. 0{) : * :r ! F' : 
: 7440-3b-O ! ,�n t imr.my 7 .  70 : U ! : P 
: 7440-3B-'.2 : l-'1 t'"Seti i C 15 " ?O : 1,,s :r ! F 

: B .. � r :i. tJm 1 l 5 .. ,:)() ; '?4'·10-�:3':?-·.:; 
! '7l,!40-4 .!. " .. 7 
: ·;,,,::}4()-4::;-9 

: l7f.t:•:':' t'"�� 1 1  i l.lr'f) ! 
: Cc1clm:i. urn 

.. ::�·o : I:t : l ,::., t 
I o  

! 'Jl.'Vl0-?0-2 
! 7440-47-3 
: 744{)·-40-4 
: 7440-:=.',()-8 
: 7439·-(3<_?-6 
: ·.74:J9-92- l 

: 7439-9/,-:':, 
! 7,::i:·::9•M•97-,S 
: 7440-o'..�"-o 
: 7,:�40""09-7 
! 7'?82-✓-�?-2 
: 744,:, ..... 22··-4 
: '7•140-:.-?:3-�'. 
: 7440-2:3 .. -0 
: 7440-62·-2 

! C,:1.l c i um 
: Ch1rorrd1.1m 
! Cobal t. 
: Copper· 
: I ron 
; Lectd 
: !'l�gnf�SiL\11\ ! 
! n.,nqc,nese : 
: i•ler·cur·7· 
: Mi c kc�l 
: F·t1t.-:\ssium : 
: Selen i Ltm 
: 13:i. l Vf.W 
: Si:•dium 
: Th"" l l ium 
: '.J,,,nad ium 

: 7440-66-6 : Zinc 
: Cy,:1n ide 

. 70 : u :  
;��\/.JO . 00 

1 4 . 40 
1 :L . 20 ; B ! 
1 4 .  6() 

:L,:l700 . 00 

:1.970.00 
1000 .. ()() 

.. 12  : u :  
:14 .• 80 

.l.3:L 0 . 00 
_ ,:p : u : N "J"'  

l .  9() : U :  
1 06 - 00 : u :  

. 47 : u : ti,!'j" 
28 .00 
5 3 . 30 

• :�,8 : U :  

I l"'"r 

' I" 

! F' 
! P  
! F' 
! F  
J i:t 
. ' 

! F' 
: cv :  

' .. 
! CA !  

, J f I J I I · ---------- · --------- · ------------- · - · ------- · -- ·  
Color Before� BROWN 

COL(JF:LESS 

Cc:,mrnen ts,. : 
EPA SAMPLE ID MF0502 - CLIENT ID FCR-SB-SB3-2 . 0-01 

t=-CJF:t•I I 3/90 



U . S .  EPA CLP 

1 - ..... ---·------ . ·-
INORGANIC ANALYSIS DATA SHEET 

MF0608 
Lab Name: SOUTHWEST LAB. OF OK Con tr�ct : 68-D9-0089 

L,,1b Codf,i : Sl.tJDI< �:.r-,s Mc:, H � 

Lab Samele ID:  873601 

1... (-:-�vel i 1 1::01.11/mE:�d ) :  LOW 

,.., , ·� .,.6 . /  

Da tt:-i Received : 

• Con centration Un i ts (ug/L er mg/kg dry weight ) �  MG/KG 

CA$ Hc1 . Analyte : concen tr�tion ! C !  ! M  ! 
I • t I I J I 

! '?1➔29-90·- �:i : t;lumin1.1m • 2760 . 00 • : *-j : P  • 
: 7440-36-0 : An t i mony 6 . 80 : u :  ; P  
: 7440-32-2 ! Arsen i c  
! 7440-39-3 : B�rium 
! 7440-41-7 ! BerY l ! ium! 
: 7440-·'·l :·:�-··9 : Cc1dmium 
'. 7440-70-2 : cal cium 
: 7440-47-3 : chromium 
! 7440-48-4 : coba l t  
! 7440-50-8 : copper 
: 74'.19·-89-6 : I n:,n 
: '?/.-l39·-Q2-1 : Le,:'\d 
: 7439-95-4 ! Magnesium : 
! 7439-96-5 : Manganese : 
: 7439-97-6 ! Mercury 
: 7440-()�";:-o : Mickel 
: 7440-09-7 ! Potassium ! 
! 7782--49-2 : selenillln 
: 7440-22-4 : Si l ver 
: 7440-23-5 : sodium 
! 7440-28-0 : Thall ium 
: 7440-62-2 : vanadium 

4 . 20 ' ! M J 
12. 10  : r-:-: :  

.4<.i> ! I) !  

.62 : u :  
'.35lWO .OO 

4. 90 
3 . 80 : B :  
9 . 3() 

7160 .. 00 
4 . 20 

:1.0900.00 

. 10 : u :  
8 . 20 ! B :  

370 .00 : B !  
.4 :l : u : N j'  

1 .  70 ! U :  
94 . 10 : U :  

. 4 1  : U :  
7 . 50 ! B !  

i 1::• I 

I f-• 7 ' .  
: P  
: P  
: F  
: F' ' ��-. .  
: C\l ! 
I ,.., , r  
: F' 
: F  
! F' 
: P  
] F  
: F' 

: 7440-66-6 : Zinc  23.30 : P  
: cy�nide . 52 : u :  ! CA :  

' r f t i r I I · ---------- · --------- · ------------- ·- · ------- · -- ·  
Coler Before� BROWN T<i'X tur-e; FIME 

Colc:w trfter: CDLOF:LESS Clarity A·fter: Art:i. ·f.�cts: 

Crnnm+:m ti::. � 
EPA S/!1t'!F'LE ID l"IF060B ···· CLIEMT ID FCR-SB-SB6-8 .0·-01 

FOl.:M I IN 3/90 



u " s "  EF'A - CLF' . . 

1 
EPA SAl'1F'LE:Ofl4 

INORGANI C  ANALYSIS DATA SHEET 
l'IF06:L:7 

L�b Name� SOUTHWEST LAB . OF OK Con tract:  68-D9-0089 I I 
I ..... -.-• .. •-•-•-••--• ---••--••---•• .. •· • 

! ... ,:1b Cr.:,clt::> � E\1,iDI< 

Lab Sam e l e  I D :  873603 

Level C low/med ) :  LOW Date Received : Z/14/92 

:-: Soli d�-: 87 . 7  

Concentr.r( t:i. c::in Un i ts. ( uq/L cw mq./1,:q dry wei q h t ) ;  IY!G/1\G -------------------------------------------------
1 
r 

Analyte : concen tration : c :  n 
' ' I I I I t · ---------- · --------- · ------------- · - -·--··--····-- I -·- ' 
! 7-�l��,.?--<l<)·-·5 ! Ali.\m :i num 1 760 .. 00 ! * :T  : P  r ,  

I 

; ·.7440-36-0 : f�n t :i.mnny -:1 • �:to : u :  : P  
� 7l}/.�()-:·:��;-2 ! !"!t t'' !S(•:?n i C. "-. , ... ,.... L.. ,. �•,.) · ·� · N T  , l:. ' : F  
; ·:···➔40·••:J9-:":;: : I-<,H·ium· 7 .. 00 : r.< � ! f=· 
! 7440-41-7 : Beryl l ii..tm ; l . 10 ! B :  ! F  
: "?440-43-9 ! Cc:,diniwn . 68 f t •  1 , LJ ,  ! F· t 

! 7440-70-2 : C,,\J. Cil.Un 109000 .00 : i:-
! 7•140-47-3 : c hromium 1 . :1. 0 : u :  : P .  
: 7440-48-tl : coba l t  2 .. 60 : B ! : i:-
: 7440-�:,0·-8 : Cc:)pper I . 7 . 1.w : P  I 

: 7439""89-6 I I n:m 4390. 0() � ,:, • 
: 7439""92·-1 : Lt:::•md 3 . 70 ' ,...  

I ,::,. : F  
: 7439-9 5·-4 : !•l,1\gnesit.Hn : 26 5()0 ,. ()() I 1:• ' '  
: 7•139-96-t, : l"lanc.1c\ne:•se : J.89 . 00 : F' 
: 7439 .. ":;>/"·6 : l•ten:ur·y .. 1 1  : u :  ! C'•J :· 
! 7440-02-0 : Mi ckel 4 . 40 ! B !  : P  
: 7440-()9-7 : F·otc:\SSittm : 426 .. 00 ! B !  : F' 
! 7782-•-'.19-2 : Selenium .46 : u : Nwj ' r.:-

I '  

! 7440·-22-4 : S i lver 1 .  8() : u :  : F'  
: '?t.l<'W-.'23-;'.'i : i;od iwn 1 ()4 . ()0 : u :  : F' 
: 71.l40-2(:3·-{) : Th.;.. 1 1  iwn . 46 : u :  ' 1:-' ' 
: "?440-62-·2 : V,,Hlad ium ::, . 1 0 ·  : F.< : : P  
: '?440·"66·-,-S : Z :i. n c  :1. 4  .. 2,:) ! F' 

: Cyan ide .::-, ,, .,.c ., : u :  t ,- A  I 
[ L.,,.... I 

t I I f ' I J · ---------- · --------- · ------------- · - · ------- · -- ·  
Color Before= BROWN Clari ty Before: Texture= COARSE 

Color After: COLORLESS 

Commt.?n tr:, � 
EPA sr.-,r-·1PLE I D  !•IF061 7  ·� CLJ:EMT :rn FCF:-sri-SF.lf.)·-:l. ·1 .  �)--01 

FOF:1'1 I IM 3/90 



u . s "  EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Con tract:  68-D9-0089 

i. .. .::ib Codf.-� :: \:;�•JOI< 

Lab Sample ! D :  873604 

Date Received : 2/14/92 

Concentration Un i ts ( ug/L or mg/kg dry weight ) �  MG/KG 

Analyte : concen tration : c :  

: 7429--•?0-'.:, : i;lum:i.nwn 37 .. 40 : B :  * J : F' 
' '7440-3<:'>·-0 ' ,;n t. i mon �1 {; . 60 I u :  : 1=· ' ' 
I 7•:l.:.♦lJ-:18--2 ) ,;r�-(·:'r. i C .. 60 I u ! N :j  '. F  ' I 

' �;•440-:·:-;?-3 � F.<f, r :t. 1..\,n �? . 00 I t ! 1 I p ' I , .. , '  ' 
: 744()-,:H •-? I:l(,�ry .1 1 iwn : .. :2C• I u ' ' !=· ' I ' ' "?lM()-4�5-? ; C,,,dmium , " ' u :  � i=t ' • t.,v I ' 7440-70:•-:2 p Cal ,::ium 100 .. ()0:) I u I ' p ' ' ' ' I 

I "7,ql..J()-l.rJ-�;; : Chromium 1 .oo ' u :  ' r�· I ' I 

: 7440-4B-4 : Cob��l ·t  :l. H ()0 ' u :  I F' ' I 

I 7'140-·· �.o-s : Coppc�:• r . l _ .qo : u :  t p ' ' 
I 7 '�39--89-,::, ' I iron 38 . 9{j : P  ' ' 
I 71.J39-9'..::-l � Ler.,d � r.:  ! B  ' ! F  I .. , .... , .. ' 
I 7439·-9'.�,--.::+ : l"laanesium �j5 " E<() I I !  I ! P  ; . \J ' 
I '7439-·;>6- '.'.', ' !'lang.:'lne�se .. 23 ! B !  J r· I ' .. 
7439·-'.i>7--6 ; !'1erc1.1.ry ,, J. \) I u :  : cv ' ' 

: "7440-0:.-::-0 : f··�i r.:kel :t . 40 I u :  ' p ' ' ' 741�()-09-7 : Pot.,,s�-ium : �:-�� . 80 ' u :  • ,:, 
I I '  

t "?'?82-49-'.;� : s�z.len iwn • l�O : u : M .j ! F  I ' 7440-;.�'.2-4 : Si lver 1 . 60 ' u :  I 1=• I ' J .  ' 7.:Mo-2::!-'.':', I i3od :i 1.1m 91 . oo : u :  ! P  ' I 

I 7440·-28-0 I Tha l l i um . 40 : u :  : F  ' ' 
I 7440-62-2 , \Janad ium 1 . 40 : u  I ' r.:, ' ' ' ' 
I 7440-66-6 I Zinc .40 : u :  ! F' I I 

I Cyan ide 50 : u  ' ' Ci·":t . I I 

I I t J a J , __________ , _________ , _____________ , _ ,  _______ , __ 

' ' 
I 

I ' 

Color Before: WHITE ClcH·i ty .Before• = Texture:: FI I-.JE 

C<::,lor t,·ft.er � COU)F:!...ES\3 Arti ·facts: 

c::nmmen tE,. � 
EPA SAMPLE ID MF06B8 - CLIENT ID FCR-SB-SB6-0 . 0-01� 

FOF:l•f I IN �}/90 



lJ .. S .  E!='r➔ - CLF' 

l 
INORGANIC ANALYSIS DATA SHEET 

Con tract: 68-09-0089 

51-)S He, . : 

' ' 
f ------•• ... ------•-••.- I 

Lab Sample I D :  873602 

i .•. f::<Vf:'.l. i :i. C)W.l l'llf.�d ) :  i...DW Date Received : Z/14/92 

:-� s,,lids:  97 .. 0 

c,�s No. Analyte : Concen tration : C :  Q 
t 1 • 1 I I I · --------- - · --------- · ------------- · - · ------- · -- ·  

: (.Uum :i.nwr. 4950.00 
; 74'W·-�J6-·0 ; fin t i mony ,-6 . 80 
: 74ll0-38·-2 : Arst�n :i. c �5 .. l.i() 
! ·;:-·,1,.10-39•-:3 : f:{," 1r :i. wn <;: l .  f:K> 
: 7•+4()--41- '7. : f<C':l'°Y 1 1  il�m : .. z .. ? 
: '?440-·'43-:;:, ! C,:1dmium . 62 
! 7144(>·-70···2 ! Ca.l. cium 1 6 :1.0 . 00 
: 7440--(,17--3 : chromiwn 8 . 70 
! 7440-48-4 : Cobalt {� . 10 
: '?4"10-50-8 ; Copper 1 1 . 90 
: 7t."!39-89-6 I I 1ron 9430 . 00 • 
: "?439-9�2-1 ! Leete! 6.00 
! 743<?-':?:.-4 : l'lagne�;;iwn : 1800 . 0C, 
! 71�39-96,-�1 : Man9,:1nf.�se• : 32: . .. 00 
: 7439-97·-6 : l"!erclll"Y • 1() 
: '7440-02-0 : 1,ti cke1 I 1 1 . 30 ' 
: 7440·M09-7 : 1=·ot.,:\ssiwn : 710 � 00 
! 7782-49-�� : Se l ��n :i. wri "41 
: 7440·· .. 22··4 : Silv(�i" L 60 
: 7440-23-!:', : Sod iL1m 93 . 80 
! 7440-28M•O : Thall ium . 1.n 
! 7440-62-2 : Vc:tnc:td iwn 1 1 . 4() 
: 7440-66-6 : zinc 3 1 . 40 

: CY ctn ide .. 52 
I I I 

: *  1' 
: u :  

• ,-i,.:, j ' , .. 
: '(-< : 
: n :  
: u :  

: B :  

: u :  
! E, : 
: u : 1-1 r  
: u :  
: u : 
: u :  

: u :  
' ' 

I ::, ' '  
: r-
: F' 
' P  
I • 

: F' 
! F' 
! F' 
! F' 
: P  
• t:, ' .  
: F  
: F' 
! F' 

,. 
I 

r 

1 
I 

, I 
I 

' ., 

: cv :  
: P  
:. F' 
; F  
' r.:• I 
I ' 

: P  
: F  
: P  
: F' 
! Cf1 : ' I · ---------- · --------- · ---- --------- · - · ------- · -- ·  

Color Before: BROWN Clarity Bei'on? = 

Clasri t.y A·fter: 

Tex tun,:, :  FIME 

COLOF:LESS 

C<:lmmen t. =· : 
EPA SAMPLE ID MF06D8 • CLIENT ID  FCR-SB-S86-8 . 0-0lD 

:CN 3/90 



U . S. E:Pf1 - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SjC',t'IF'LE 0(} !7 

l•IF0802 
Lab N�me� SOUTHWEST LAB . OF OK Con tract: 68-D?-0089 ' J 

J ·-·-·---------·----· '  

Lab Sam ole I D :  870102 

l... ev�J l 1 :J. ow/rnecl ) :  L.DW 

�� Sol id�:  87 . 0  

Con r.:en t r- a  t i e<n Uni t.s ( Ltg/L rn•· mg/kg dry v,eig ht ) :  i"!G/l<G 

CAS No. : Analyte : ccncentration : c :  Q 
4 I f I t I I 

! 7429--90--::', ! r�ll.uninwn i :l. l':)()0 ,, ()() 
' : *  :T : F· • 

: "?440-36-0 : t-,n t.imony 7 .. 60 : u :  ! P  
! 7440-38-2 : :�1-·sen i c: 3 . 6() ! N  j I r.:' 

I '  

! 7ll40-39-3 : lii:l t'" i l.\ffi 1 0!':'• � 00 I J:• ' . ; , . .  
! 7440-ll_t-7 ! Bery l l il1m ! . 62 ! B !  ' .:, . .  
: 7440-43-9 : Cc"\dtniwn .69 : u :  • i::-. .  
: 7414()-70-2 : C,":\l CiLlfll 1980.00 ! F' 
! :7440-47-3 : chrom:i.Llm 1 3 .40 : P  
: 71.J4()-I.J8-•:� : Cc,b",'il.l t. B . 60 : B :  : P  
: 7440-:'.',0-8 ! Copper- 9 . 30 : P  
: 7439·-8':i>-b I :r. r·cm 13700.00 � t=· ' 
: 74::w-s>2-:1. : Lead l �' " 2() : F  
: 7439·-9'.:'<·-I.'+ : M,:19nesium : 19-90 ft 00 I I:• ' .  
� 7439-�9��-�:;, : 1'1e1nq.;1n+:?se:• : 7!:l,4 . oo : F'  
: 7439-97-6 ! !•lerc:u ry 2 .. 30 : cv :  
: 7•140-02-0 : Ni ckel 1 3 .  ::i,o : P  
! 7440-09-7 ! F'ot,:1.ssillm : 939.00 ! B :  ! F'  
: 7782-•19-2 : selenium w46 : u : M  T : F  
: 7440-·22·-4 : s :i. l VC-? ,� 1. . 80 : u :  : 1:• 
: /440--23-!::, ! S<:;1d iwn :LO':i .00 : u :  : I�• . .  
: 7440--28-0 : Th,:1 l l iwn . 46 : u : w  J : !=' 
: 7440-·,S'.2-�? : \/.;1nc:1d i1.1m 2 1 . 80 : F' 
: 7440-66--,,S ' ·7 . ' "-inc: 42 . 70 : P  

: C::1c:1nide • :57 : u :  ! CP, : 
I I I J ' · ---------- · --------- · ------------- · - · ------- · -- ·  

Color Before: BROWN Clc1ri ty Before: Tex tllire : FUIE 

Colo!'· ,�-rt.er: COLORLESS r�rti facts : 

C<:irntnfH' ti;;. :: 
EPA SAMPLE ID MF0802 - CLIENT ID  FCR-SB-SB8-2 . 0-01 

FORM I n, 3/90 



1 
I HOPG1::S,HIC t1HtlLYf::- IS DtsT(;,, EHl::.E:T 

l:.:.·.t-:•A c· .. "'11··,· 1-00·0 ,:lf••11· - i . .. ,::. : .u 

· Lab N�me : SOUTHWEST LAB . GF OK  Con tract : 68-09-0089 

Lab S2mole I D �  870103 

Level : 1 �w/ meci ) =  

�·;: Sell ids :: 

CAS No . : An a l y te : concen tration : c :  Q 
I J I f I I I 
I ••"--•----•--- I ••--•---.., .... -.. -•-- I ------------- I _  t ,, .. .......

. w, ___ i -•- I 

'. 7429-90-5 : Alum inum : 2420 . 00 '. : * ✓ : P  : 
: 7440-36-0 : Antimony 
: 7440-38-2 : A rsen i c  
; 7440-39-:J : I:i-::, ,,. :i. wn 
! 7440-41-7 : Bery l l ium : 
: 7040-43-9 : cadmium 
: 7440-70-2 : c� l cium 
: 7440-47-3 : Chromium 
! 7440-48-4 : Coba i t  
: 7440-50-8 : c6pper 
: �?43':il ·-B9-6 : I ron 
: 7ll39-92-1 : Le,;-1d 
! 7439-95-4 : Magnesium : 
: 7439-96-5 : Mang�nese : 
: 7439-97-6 : Mercury 
! "?t.M0-0�:'.-0 ! l'li ckf.:-1 
: 7440-09-7 : Potassium : 
: 7782-49-2 ! Selen i um 
: 7440-22-4 · : s i lver 
: 7440-23-� : sodium 
: 7440-28-0 : Tha l l ium 
: 7440-62-2 : vanadium 
: 7440-66-6 : z i n c:  

: Cy,:\n ide:• 

7 . 40 : u :  
:: .. 60 : M  J 
�-� N 3() � ::� : 
.L " 2() 

. 67 : u :  
1 1  :'..\000 .. 00 

1 .  90 ! X) : 
3 .00 : Ei : 

1 3 . 70 
"6280 .00 

e=. n 5() 

26400 .. 00 
:l B8 .. ()0 

.. 1 1  : U :  
8 .  30 : :ci : 

�,to .. ()() � E< :  
. 4 5  ! U ! H J 

1 . 80 : u :  
102 .. 00 : U ! 

.. 45 : u :  
8 .. 0() ! :£{ � 

3 3 . 9() 

I �• 
I •  

; F  
I ::, 

: F  
: P  
: F' 
: cv :  

! F  
: F' 
: F' 
: Cf➔ :  

f I ' t I I t · ---------- · --------- · ------------- · - � ------- ' -- '  
Color Before� BROWN Te:( t1.1 n�· : f"!EDIUl·,1 

COLOF:LESS 

Comm+,:n t •:=, : 
EPA SAMPLE ID MF0819 - CLIENT ID FCR-SB-SBB-1 9 . 0-01 

3/90 



:!. 
I NORGANIC  ANALYSIS DA'TA SHEET 

1,·1F· 2�� •) �2 
�ab Name: SOUTHWEST LAB . OF OK Con tra c t �  68-09-0089 I I 

t -••-----------••--- I 

M2trix ( soi l/water l :  SOIL Lab Sdmple I D :  872201 

�,;; So 1 id i.:; n 

L.OW 

CAS Ne . : Analyte : concen tration : c :  
I I I I I I t 

; '?i.+29-':iiO-'.:',,_ :  Al i..tmi num - ; ·--·---6890 . 00 
- ; - : * -:,--·-- : F' ·- : 

: 7440··36·-0 : f'�1n ti  mon y 7 .  :,() : U :  : P ' 

: 7l+40•-::;8-2 : (�r!:H�n i c: 7 .  40 : i'! j : F 
: 7�40-39-3 : Barium 
1 7440-4 1-7 ! Beryl l ium ! 
: 74•'H)·-4:1--9 : Cadmium 
: 7•I�H)--70·-2 
: 7440-47-3 
! 7440 .. ·'-'H:J--1.j 
: 7440-50-B 
: 7439-89-6 
; 74:-S9-92-1 
: 71.139·-95--,'.� 
: '7439-96-�'• 
! 7439-97-6 
: :?440-0'.?-0 
! 7l+4()--()9·-7 
! ·.?782-l��;i'-�°:: 
! "?1➔4()-�::�';::--l.} 
: '?440-',��J,-!':, 
! 7440-28-0 
: '7440-62-2 
: 7440-l,6·-6 

: Cc\ l c:iwn 
: ChromiL1m 
: Cob,:1.l t 
: Copper· 
: I n:m 
: Lr.:ad 
: l'lc\gnes:Lwn ! 
: l"lang;,uH-�se : 
: 1'1er <:1.wy 
: Mi c:kel 
: Pot,:1ssium : 
: \:;�:-:-lt?n iurn 
; Si lve,,-
! Sod :i.wn 
: Th,:\ l l ium 
! '.Jan .. �dillm 
! Zinc 
! Cyan idf-, 

�•8 . 70 
• 96 ; El 
- 613 : U 

,-:,6300 . 00 
b . 20 
6 . 20 : B  

1 4 . 20 
1 180(). 0() 

:l.7l00 . 00 
'�9 :1. . 00 

• :l.:L 
:1. 0 . '.:',0 

8:1. 1 . 00, 
. 4 3  

l . 80 
103 . ()() 

1 6 . 00 
91 . 00 

I 

: w "'f 
., 

I 

: u :  
I I 
I I 

: B :  
: u : 1-1  j 
: u � 
: u :  
: u :  

: p 
: F·
: P 
I ,-
1 r· 
: 1=· 

! F' 

: F  
: 1=· 
: P  
: F  
: P  
: t=· 
: er-, : 

I I I I ! I · ---------- · --------- · ------------- · - · ------- · -- · 
Color Before: BROWN 

COLOl�:LESS Cl.u·i ty A·fter- :  

C<:,rnmen t!::, : 
EPA SAMPLE ID MF2202 - CLIENT ID FCR-SB-MW-22A-2 .0-01 

FORl•I I IN 3/90 



• 

Ll .. �, . EF'A - Cl ... F' 

1 
.1. 

INORGANIC ANALYSIS DATA SHEET 

EPA SAMF'Lt) l.-0. 

!tIF2210 
Lab Name : SOUTHWEST LAB. OF OK Contract : 68-D9-0089 I • , ·--·-------·-·---.. -· ... ··--- . 
L:1b Cc:,de :: m•JOI< ffDG Mo .. :: MFO".',O�·:� 

Matrix ( sci l/water i :  SOIL Lab SMmcle I D :  872202 

L.eve:i. ( 1ow/me<:I ) :: 

Ccn centr�tion Un i ts ( ug/L or �g/kg d ry wei g ht ) :  P�/KG -------------------------------------------------' I 

CAS No . : Analyte : concentration : c :  Q ! 11 : 
t I t t t t I · ---------- · --------- · ------------- · - · ------- · -- · 
: 7429-90-5 ! t-slucninum 2970. 00 ! *  T ! P  ' 
: 7440-36-0 : Antimony 1 2 . 40 : B :  ; p  

: N T ; 7440-JE:1•-2 
; '.7440·••:j';?-:, 
: 'J<'.+40···4:!. ···'? 
: :-•·.::i40-•n·-9 
: 7t+40-70-2 
: "?t�40-·'�7···3 
: 7'�40•-t.'H3-;-4 
: 74.qo-'.'.',O-El 

: Ar�:;eni c  
: :t-ctr·ium 
; E•<�r-)" 1 1  iwn :  
: c�dmium 
: C,:1.l cium 
: Chrc:)mium 
: Cob,,, l t 
: copper 

: 7439-89-6 ! I ron 
: 7439-92-1 ; Lead 
: 7lJ39··-95-4 : i•f,c\gneSl. Llfll : 
! 7439-96-5 : Manganese ! 
: 7439-97-6 : Mercury 
! 7440-02-0 : Ni ckel 
! 7440-09-7 : Potassium : 
! 7782-49-2 : selenium 
! 7440-22-4 : S ilver 
: 7440-23-5 : sodium 
! 7440-28-0 : Thall i um 
: 7440-62-2 : vanadium 
: 7440-6,':)-6 : Zinc 

: Cyan ide 

6 . 80 
1 1 . 50 

163000.00 
1 . 00 

1 1 . 90 
:t 08()0 .. 00 

1 1 .20 
43500 .. 00 

290.00 
. 1() 

8 . 20 
721 . 00 

.42 

1 -7◊ 

: u :  
: u :  
: :0 : 

: u :  
: F.< : 
I [{ I 

: U :  1'1W ,J 
: u :  

146.00 : E< :  
.42 : u :  

1 0 . 40 : B :  
33. 60 

• !:',2 : u  ! 

' i=-, ' 
: F· · 

: r-=
! P  
• C:• • ' .  

I r.:• , ' 
: F  
: P  
: P  
! C'.J ! 
: F· 
J ,:, , . 
! F  

! F' 

J t I I r t , 
, __________ , _________ , _____________ , _ ,  _______ . __ . 

?./13/?:'2 

Color Before: BROWN Cl r.th. t.y Befon�• : Texture: ;:: :rME 

COL.OF:L..Ei3S Cl.,w_i ty 1�fter· :1 Art :i. f,:1.c tr.. : 

Commen ts: 
EPA SAMPLE ID MF2�10 = CLIENT ID  FCR-SB-MW-22-1 0 . 0-01 

FOF:M ! IN 3/9,:) 



U .  :-3 • EF'r� - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

l'IF2�19 
Lab Name � SOUTHWEST LAB . GF OK  Contract: 68-09-0089 ' : 

I --•----.... -..... --•--- I 

SAS Ho . :: SDG hlo. :: i'IF0':',02 

Lab Sample ID:  872Z03 

Date Received = 2/13/92 

Concentration Units ( ug/L or mg/kg d ry weight ) ;  MG/KG 

CAS No� : Analyte ! Concentration : c :  Q : !'1 ! 
I I I ' ' I I ' ,_, ___ .., ______ I -•••••--.. ----- J -•---••--------- I _  f ----.,,, -•w•- I •-•-• I 
! 742'?-(i'0-5 : Aluminum : 23()0.00 ! : :ic : F' : 
: 71.140-:31.,-0 : �,!1 timony "? ., �:.o : u :  ! P  
: '7440-38-�� : Arsen i c  "":"1 "'" : E' � N T : F  .< .. .  .c.... w 

: '?440-:.39-::; ; B,:1riLtm B ,.  �;:O ! B !  ; p  
! ?,1,:;0-41-·7 ! f:lC-:! l''Y 11  i \.\in ; 1 .00 ; I< ! : p 
: '?l.,jtH)•-43-9 : C;;1clmium . 68 : u :  : i=' 
: 7"140·•-:��0-2 : C,ll cium :1.02000.00 : i:- , . 
: 7440-47-·3 : Chromiwn :t . 10  : u :  ! F' 
: '7440-48-4 ! Coba l t  3 . 20 : E< ! ! P  
: 71.M0-5(i·-8 : Copper· 1 5 .  70 ! F' 
! 7•139-89-6 ' I 1-·on 545() . ()0 ; F· ' 
! 7439-92-1 : Lead 4 . 1 () : s  ! F  
! 7•!l39-9'.:i·-'-l : 1'1ag11<-::>sium ! 28000.00 : P  
: 7439-9-1,--5 ! 111c:'\n g c,n f.i'Sf? : 1B•.r . 00 : P  
: '7439-97-6 : i'l<:.>rct..wy . 1 1 : u :  : C\J : 
! -,;,'t.140-02-•:) : Mi c:kel 6 . 30 : ft : : P  
: 7,:M0·-09-7 : Pot�,ssiwn : 512.00 : E< : : P  
: '7782-4�;')-2 : selen i Ltm .46 : U :  MW .::T : F  
: 741!:10--22-4 : S i lver· :t .80 : u :  : P  
� ;1440-��3- �:.\ : sodium 104.(>0 : u :  ! F· 
! 71.t40-��8-0 : Th .. � l l ium • '16 : u :  : F  
: '74..CW-62-2 : IJ.,,nadium 7 . 10 ! E< : : P  
: 7440-66-6 : zinc 22.90 : 1=· 

: cyanide . 57 : u :  '.CA !  
• , t 1 , a r 
, __________ , _________ , _____________ . _ ,  _______ . __ , 

Color Before: BROWN Cl c1 r i ty · Befo n,: : T��x tun=.-: i"IEDIUl'1 

Color r:'li·fter: COLORLESS Artifacts: 

Comment!::- = 
EPA SAMPLE ID MF2219 - CLIENT I D  FCR-SB-MW-22-19. 0-01 

FOF:1'1 I IN  3/90 



INORGANIC �NALYSIS DATA SHEET 

L�b Name : SOUTHWEST LAB . OF OK Con tract�  68-D9-0089 ' ' 
' ·-----------··---- .- ' 

Lab Samele I D :  875701 

L.C)tl .. i 

Con c(-:,•n t r-,,d. :icm Un :i. t!,; ( ug/L o,r mq/kg dr·y weight ) :  l'!G/l(G 

Analyte : ccncentration : c :  ' I I ' I 

Q 

' ' 
: 11 ! 
1 · ---------- · --------- · ------------- · - · ------- · -- ·  

: 7t.V29-·90-S : ,�l. uminum I 5l,5o .. c,o : *  j I I::', 
I •  

: -;,44,::;-:-_,;f.:,--O : An U.mony 7 .. 1 0  : u :  ! F' 
: :744•J-38·-�� ; ,:;rsen i c:: �7< n fjQ : r-1  j : F  
; ·;,.:.!40-39-/� ; I:<c\ , .. i tttn �-:'.8 . 40 � B ! ! F" 
: 741.�o-,➔:1.--? : X:<e:,ryll iLUn ; :!. . 10 : P  ' ' 
: ·.'.7l..j t.H)-l.J3-9 ! C,uimium . ,:: u O ,.I : tJ ! : !::, 

! 7440·-70-2 ! CC:.-\ 1 t: i Ltm ·�:::;000 .00 I j:,, ' '  
: 7440-lP-�:3 : c hromium 3 . 60 ! P  
: 7,:t40-48-4 : cob<?.lt .t, . 2•:) ! B !  ! F' 
I 7t.J40-�0-8 : copper :1 3 . 7() : P  I 

: 7l.J'.:i9-·89-6 I I 1"cm 9130 . 00 ! F◄ ' 
: /'t.1�59-92-:t : Le,,,d 1 1 .  :1.0 : s  I 1:

• 
I •  

! 7439-•;>5 .. -4 : l"le.gnesiwn : Z.7500.00 � 1=· 
: 7439-96-�:, : Manq.;1nei;e : 292 . 00 : 1=· 
: 7439-97···6 : lyler-cur1· . 1 :1. : u :  : cv :  
; °74lH)-02·-0 ! Hi ckel 1 3 . 20 : F' 
! ?t.M0-09-7 : P<:)t..rtssium : 1250 .. 00 I : P  • 
: 77B2·-49-2 : l=><,� l en ittm # lJ3 ! U :  J'¼W J : F  
! 7440-:.:2-.. 4 ! Si lVt?t" l. ,, ·1c, : u :  ' ,:, ' '  

: 7440-'.��3- �. : Sod iwn 98 .. 20 : u :  : F-
! 7,1.:+0-28-0 I Thall ium .43 : u :  ! F  ' ' 7440-62-2 ! Vmnc:h.1 iwn :!. 3 . 40 ! P  ' 
: 7•�40-l,6-6 ! Z i n c:  3 5 . 00 : f' 

: cyan ide • �.4 : u :  : Ct-, : 
t I I I I I 1 · ---------- · --------- · ------------- · - · ------- · -- ·  

Color Before: GREY 

2/15/92 

Colo I'
· Ai'ter: COL.OF:LESS Clarity t'!"i''tei--:: Arti f,1'.cts: 

Comment£:.: 
EPA SAMPLE ID MF2321 � CLIENT ID FCR-SB-MW-23-21 . 5-01 

FORl'1 I IM 3/90 



;.,-; boJ.:i.d s :  

l 

1·•1F2'.:',:10 
Contra c t �  68-D9-0089 

Lab Sample I D :  878301 

---------
Cr➔S 1·,10 . An alyte : concen tration : c :  

I I I I ! I 1 
I 

- ,... -
: A'L . - • - ,-l-""" r't 't 

I 

: \It ........ ; ,:, l : / 4.t:.9··-':?�;,-;'.', ; . i..un1num :...:: ,'..\d1J .. •,,�- , ·T• .J , , 

: 7"t40·-4 :!. ·-7 
: 7,.14()-,.,�:3-·'7 
7'-11-10·-7()-2 
7440-47-::; 
7440•-f.+8-.:+ 
7L't40-'j()-8 

: tm t. :i. mon y 
: Ar·sen i c  
: B<"i1 r :i. Ll/TI 
'. I:•<-?ry 1 1  iurn : 
: C2\dmiwn 
: cal cium 
: C l·w-omiwn 
: Cob,':\l t 
: Cc.,pper· 

7439·-89·-6 : :C iron 
74�:i9-9'.2-:l : L,?21d 
7,.,�39•-�?S-,..-+ : l<\,:1.gnesit�m ! 

: 7439-96-5 : M�nganese : 
: 7439-97-6 : Mercury 
: 7,:�40-0:?-0 : Hi c k.el 
: 7440-09-7 : Potassium : 
: 7782-49-2 : selen i um 
1 7440-22-4 : Si l ver 
: 7�40-23-5 : sod ium 
: 7440-28-0 : Thall ium 
: 7440-62-2 : vanadium 
I 7440--6,;-6 : Zinc 

: Cy.;m i d e  

8 .  :,O 

:l0.60 
:� . 30 

, -• .. o�, 
143000 .. ()() 

.L 10 
4 . 80 

:t0 . 1 0  
8400 .00 

1 2 . 00 
3'-J�20() ., ()(> 

3()3 ... ()() 

I •r., I 
t ..... ' 

: 1-1 j 
! 'f;',1 
I ••• • 

: u  

" 1 1  ! {j ! 
6 .  20 ! B :  

3':i)<;> • 00 : B : 
. 44 ! B :  MMW J 

:I. . 70 : u  ! 
9 5 . 60 : u :  

. 42 : u :  
9 • �.(', � :B ; 

30 .00 

! F  

: F" 
: i:
: F  
: 1=· 
: F' 
: F  
: F' 
: F' 
! CA !  

' I I t J I I 

, __________ . _________ , _____________ , _ ,  _______ , __ , 
Color Before� BROWH Cl.;,ri ty F.<efore: Te :d.1_we :  COARSE 

f� t•· ti f <l\C ts : 

Commen ti,; � 
EPA SAMPLE ID MF2510 - CLIENT ID FCR-SB-MW-25-10. 0-01 

IH ;:,/90 



DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Inorganic Analysis 

MF0300, MF0306, MF0306D, MF306S, MF0310, MF0405, MF0410, MF2006, MF2012, MF2406, MF2415, MF2606, MF2606D, MF2606S, MF2612, MFD410 
b. Holding Times: All samples were analyzed within holding times. 
c. Calibration: Calibrations for ICP & GFAA met QAPP criteria. 
d. Laboratory Blanks: Laboratory blanks were not contaminated. 
e. ICP Serial Dilution: ICP serial dilutions indicated no interference. 
f. Laboratory Duplicates: Laboratory duplicates met QAPP criteria. 
g. Laboratory Matrix Spikes: Matrix spikes for Arsenic, Mercury & Selenium, exceeded QAPP criteria. Data is estimated (J). Post digestion spike for Lead was out of control. Data estimated (J). 
h. Field Duplicates: Field duplicates were not collected. 

Rcdiske4/fcsite 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAt'IF'LE "10 . 

I 
------002---•-

I 
I I 

MF0300 
Lab Name : SOUTHliJl:.ST LA[-<S OF 01( Con tract: 68-09-0089 

SAS No . :  

I I 
f "---•---•-----••--•- l 

L.c:\b Code:  SWOK Case No. :  8652 SDG No, : t'IF030() 

1'1atri x ( soi l/water) :  SOIL Lab Sample ID:  867406 

Date Received : 2/08/92 Level ( low/med ) :  LOW 

., ,._ Solids:  100 . 0  

Concentration Un i ts ( Llg/L or mg/kg dry weig ht ) : MG/KG 

I I ' ' 
CAS No . : Analyte : concentration : c :  Q : M  : 

I I I I I I I ' ---------- • --------- • ------------- • - • ------- r -- • 
: 7429-90-5 : Aluminum 1 8 . 40 : B :  ! F' 
: 7440-36-0 : An ti,nony 6 . 60 : u ·  : F· 
: 7440-38-2 ! Arseni c  .60 : u  NJ  ' F  
: 7440-39-3 : BariLlm 2 . 00 : u  F' 
: 7440-41-7 Bery l l ium : .20 : u  p 
: 7440-43-9 Cadmium .60 : u  F" 
: 7440-70-2 Calcium 100 .00 : u  F' 
1 7440-47-3 Chromiwn 1 . 00 : u  F' 
! 7440-48-4 Coba l t  1 ,. 0(' : •J ,:, ' . 
: 7440-�0-8 Copper 1 . 40 u : F' 
l 7439-89-6 I ron 52 . 40 ! P  
: 7439-92-1 Lead - �3 B w 1' : F  
: 7439-9 �-4 Magnesiu,n : :5 5 . 80 u ! P  
! 7439-96-5 , Manganese : .44 B : F" 

: 7439-97-6 : MercLLry . 10 U , N -1  ' CV 
! 7440-02-0 ! Ni ckel 1 . 40 u :  F' 
: 7440-09-7 : Potassium 52.80 u :  f" 
: 7782-49-2 : Selenium . 40 ! U : N .J  F 
: 7440-.22-4 : si lver 1 .60 : u :  p 
: 7440-23-5 : sodium 91 . 00 : u :  F' 
! 7440-28-0 : Tha l li(,m .60 : u :  F 
: 7440-6.2-2 : vanadium 1 . 40 : u :  p 
: 7440-66-6 : zinc .40 : u :  p 

! Cyanide • 50 : u :  CA • • ' ---------- · --------- ------------- · - · -------
Color Before: WHITE 

Color After: COLORLESS 

Clarity r�efore: Texture: FINE 

Clarity After: Artifacts: 

•Comments: 
MF0300 REFLECTS CLIENT ID FCR-SB-SB3-0 . 0-01 

FORM I IN 3/90 



U .. S .  EPA - CLP 

1 
EF'A SAf'IF'LE NO. 

I NORGANIC ANALYSIS DATA SHEET I ---
. 

---{}{} 3--- I 

1'1F0306 
Lab Name: SOUTHWEST LABS OF 01< Contract: 68-D9-0089 I I , ______________ , 
Lab Code: SWOK 

Matrix  ( soil/water) :  

Level (low/med ) :  

., ... Solids:  

r..., c,,e No. :  

SOIL 

LOW 

83 .8  

8652 SAS No. :  SDG No. : l"IFO;':()0 

Lab Sample I D :  867401 

Date Received: 2/08/92 

Concen tration Units (ug/L or mg/kg dry weig ht ) :  MG/KG -------------------------------------------------I I 
I 

CAS No. Analyte : Concentration c :  Q : M  I 

I I I ' I · ---------- --------- · ------------- _ .  _______ , __ . 
: 7429-90-5 Aluminum 18200 .00 : F'  
! 7440-36-0 Antimony 9 .. 20 :E< !  : F• 
! 7440-38-2 Arsen ic  9 .. 50 : Ns T  ! F  
: 7440-39-3 Bi\rium 113 .00 : P  
: 7440-41-7 , Beryllium . 62 B :  ! P  ... 
! 7440-43-9 : Cc\dmiL1m 7--:, . � , u :  : F' 
: 7440-70-2 : Calcium 1980.00 I : F'  ' 
! 7440-47-3 ! Chromium 19 .. 40 I : P  ' 
: /440-40 4 ! Coba l t  9 .. 30 ! B :  ! F' 
: 7440-50-8 : copper 1 2  .. 70 • p  
: 7q39-89-6 : Iron 23000 .00 F' 
! 7439-92-1 : Lead 17 .. 00 F 
: 7439-95-4 : Magnesium 3120.00 p 
: 7439-96-5 : Manganese , !l54 . 00 ' ' F· ' r 

:7439-97-6 ! Me,..cury . 12 : U : N  J cv : 
: 7440-02-0 : N i ckel 17 .. 50 , P  
! 7440-09-7 : Potassium : 1470.00 I I : F• 

I 

! 7782-49-2 ! Selenium .48 U ! N J : F  
: 7440-22-4 ! Silver 1 .90 u :  ! F" 
: 74.c:J0-23-5 : sodium 109.00 u :  : F' 
:7440-28-0 ! Thal l ium .72 u :  ! F  
: 7440-62-2 : vanadium 33.80 : P  
! 7440-66-6 ! Zinc 58.30 : P  

! Cyanide .60 u :  ! CA !  
I I I I I 

• __________ s _________ , _____________ - • ------- • -- •  

Color Before: BROWN 

Color After: COLORLESS 

Clarity Before: 

Clarity After: 

Texture: FINE 

Artifacts: 

Comments: 
MF0306 REFLECTS CLIENT ID FCR-SB-SB3-6.0-01 
CLAY 

FORM I IN 3/90 



U.S.  EPA - CLF' 

1 
INORGANIC ANALYSIS -DATA SHEET 

EF'A SAMPLE NO . 

: --------00-t-- i 
MF0310 

Lab Name: SOUTHWEST LAE<S OF OK Contract: 68-D9-0089 

SAS No. :  

' ' · -------------- · 
Lab Code:  SWOK Case No . :  86�2 SDG No . :  MF0300 

1'1a tri x ( soi 1/w._'o\ ter ) :  SOIL Lab Sample ID: 867402 

Date Received : 2/08/92 L evel ( low/med ) :  LOW 

� Solids:  90.0 

Concentration Units (ug/L or mg/kg dry weig ht ) :  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-�0-8 
! 7439-89-6 
! 7439-92-1 
! 7439-95-4 
! 7439-96-�• 
! 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 

' 
I 

Analyte ! Concen tration : c :  Q ! M  
I I I I _________ . _____________ . _ ,  _______ . __ 

Aluminum 6130.00 
Antimony 7 . 30 
Arsen i c  7 . 30 

! Barium 29.60 
! Beryl l ium! .45 
: cadmium .67 
: calcium 19300.00 
: Chromium 10 . �0 
; ,:oi.,c1.:i. l 5 . 20 
: copper 1 4 . 80 
: Iron 12.qoo.oo 
: Lead 1 1 .90 
! Magnesium : 1 1900 .00 
' Manganese : �,74 .00 
1'1ercLtry . 1 1  
Nickel 20.90 
F·otassium : 7.qe .00 
Selenium .44 
Si lver 1 .. 80 
Sodium 102 . 00 
Thallium .67 
Vanadium 1 4 . 30 
Zinc 44.90 
Cyanide . 56 

' 
I 

: u :  
: NS J  

: B :  
! B·: 
: u :  

: E< :  

' ' 
U : N f  

B 
U N T 
u 
B 
u 

: u  

! P  
! F' 
' F 

F' 
F' 
F' 
p 
p 
p 
f' 
f' 
F 
F' 
F' 
cv : 
F' 

, P  
F 
p 
p 
F 
p 
p 

! CA !  
I I t I 

I ---------- -------- j ------------- I - -------- t -- I 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: COLORLESS 

Comments: 

Clarity After: 

MF0310 REFLECTS CLIENT ID FCR-SB-SB3-10 .. 0-0l ' 

FORM I IN 

Artifc\cts: 

3/90 



U . S .  EPA - CLF' 

1 
EF'A SAMF'LE NO. 

INORGANIC ANALYSIS DATA SHEET 
---------OG-5-

, I 

I 
I MF0406 

Lab Name : SOUTHWEST LABS OF 01< 

Lab Code:  SWOK Case No. :  86::',2 

Con tract:  68-09-0089 

SAS Mo . :  

I ' · -------------- · 
SDG No . : t'IF0300 

Matrix ( soil/water ) :  SOIL Lab Sample IP: 867403 

Level ( low/med ) :  LOW 

84 .9 

Date F:eceived : 2/08/92 

:-; Sol ids: 

Con centration Un i ts (Llg/L or mg/kg d ry weig ht ) :  l•IG/l<G ...... --------------------------------------------------
I 
I 

CAS No. J Analyte : concen tration ' C :  Q' : 1'1 I 
I 

I I I I I · ---------- --------- · ------------- _ ,  _______ , __ . 
! 7429-90-5 AlL\minum • 8520.00 ! P  ' 
: 7440-36-0 Antimony 8 . 60 B :  : P  • ' 
: 7440-38-2 Arseni c  5 . 50 ! NSJ : F  
: 7440-39-3 Bc\:--ium 89 . 10 I : P  ' ' 
: ?440-41-7 Beryllium . 75 B : ! P  
: 7440-43-9 , Cadmi Llm . 71 u :  : F' 
7440-70-2 CalciLtm 28000. 00 : P  I 

7440-47-3 Chromium 10 . 00 ! F' I ' 
7440-48-4 Cobalt ,:, .... ,, Q .  -·- i .1:c ; : P  
74.40-�0-8 Copper 12.40 ' F'  
7439-89-6 I ron 12700 . 00 F' 
7439-92-1 Lead 34.00 F 
7439-95-4 Magnesium: 10�00.00 • p I ' ' 
7439-96-:- Manganese : 806.00 I • F' I ' I 

, 7439-97-6 Mercury . 12 : u : N .:f  cv : 
! 7440-02-0 , Ni ckel 1 2 . 40 I I F' I • 
: 7440-09-7 ! Potassium : 822. 00 : B :  p 
: 7782-49-2 : selenium .47 : u : N T  , F  
! 7440-22-4 ! Silver 1 . 90 : u :  : P  
: 7440-23-� : Sodium 111 . 00 : B :  : F'  
l 7440-28-0 : Th,d l ium .71 : u :  : F  
! 7440-62-2 : vanadium 18.20 : P  
: 7440-66-6 ! Zinc 46 . 10 I ! P  I 

� Cyanide - �9 : u :  : cA :  
I I I • I I I · ---------- '----·------------ · - · ------- ·-- ·  

Color Before: BROWN 

Color After: COLORLESS 

Clarity Itefore : Texture: FINE 

Clarity After: 

Comments:  
MF0406 REFLECTS CLIEMT ID FCR-SB-SB4-6 .0-01 
CLAY 

FORM I IN 

Artifacts:  

3/90 



U . S .  EF'A - CLP 

1 
I NORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO . 

: ---------001t-: 
1'1F0410 

Lab Name : SOUTHWEST LABS OF OK Con tr�ct: 68-D9-0089 

Sf'liS No . :  

I t , ______________ , 
Lc!i.b Code: swot< Case Mo . :  8652 SDG No. : Mr:-0300 

Matrix (soil/water) : SOIL Lab Sample ID:  867404 

Level ( low./med ) :  LOW 

89 . 7  

Date Received: 2/08/92 

:-! Sol ids: 

Concentration Units (ug/L or mg/kg dry weight ) :  MG/l<G -------------------------------------------------
I 
I CAS No. : Analyte :concentration : c :  Q 

' 
I 

: M  : 
• • J • I I I · ---------- · --------- ' ------------- ·- _______ , __ , 
! 7429-90-5 : Aluminum 
! 7440-36-0 : Antimony 
: 7440-38-2 : Arsen ic  
! 7440-39-3 
! 7440-41-7 
: 7440-q3-9 
! 7440-70-2 
: 7440-47-3 
: 7'-'!'!0-�,0-4 
: 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 

: Bcitril1m 
: Beryl lium : 
! Cc\dmium : 
! Calcium •· • 
:chromium I 
! Cobalt 
Copper 
Iron 
Lead 
Magne�ium 
1'1ang-ane!>e 
Mercury 

,Mi ckel 
: Potassium : 
! Selenium 

: 7440-22-4 !Si lver 
! 7440-23-5 : Sodium 
: 7440-28-0 ! Thall ium 
! 7440-62-2 : vanc\dium 

4140 . 00 
8 . 10 B 

B 
B 
u 

I 1 
I I 

! B :  

N J  4 . 30 
1 9 . 30 

.89 

.67 
78400. 00 

10.70 
5 . 10 

12.60 
9100.00 

7 . 40 
31800.00 

521 .00 
. 1 1  

1 2 . 00 
466.00 

. "1 5  
1 . 80 

: u : N  J 

1 26 . 00 
.67 

10.40 

! B  
: u  
:u  
: B  
: u  

N J  

. ! P  

: F� 
F' 
F· 
p 
p 
p 
p 

! F  
: P  
! P  
: cv :  
! F' 
: P  
! F  
: P  
: P  
! F  

:7440-66-6 ! Zinc 33. 10 : P  
: cyanide . 56 : u :  ! CA !  
• I l e I t · ---------- · ---------· ------------- · - · ------- · -- ·  

Color Before: BROWN 

Color After: COLOl,LESS 

Clarity Before: Texture: MEDIUl"I 

Clal'"ity After: Artifacts: 

Comments: 
MF0410 REFLECTS CLIENT ID FCR-SB-SB4-10.0-0l 

FORM I IN 3/90 



Lab Name : SOUTHWEST 

Lab Code: SWOI< 

U . S .  EF'A - CLP 

1 
I NORGANIC ANALYSIS DATA SHEET 

LABS OF OK 

c .. ,se 1--k> • : :-365? 

Con tract:  68-D9-0089 

SAS Mo . :  

EPA SAMPLE NO. 

: ______ .... o 07-- : 
1'1F2006 

I I · -------------- ' 
SDG I-to. : J•IF0300 

1'1a trix ( soi l/,,.,c1. ter ) � SOIL Lab Sample ID:  866501 

Date Received : 2/07/92 Level ( low/me•cl ) : LOW 

., ,;, Sol ids:  83. 5  

Concentration Units (ug/L o r  mg/kg dry weight ) :  MG/KG 

CAS No. I Anc1.lyte : concentration : c :  Q ! M  • 
I r ' I ' ' I I · ---------- · --------- ' ------------- · - · ------- · --

: 7�29-90-5 : Aluminum 1 5200 .00 ' ! P  
! 7440-36-0 ! Antimony 7 . 90 : u  : F' 
! 7440-38-2 ! Arsen i c  4 . 10 NST ! F  
: 7440-39-3 : Barium 83 . 10 ! F'  
! 7440-41-7 : Beryllium .66 ! B  ! P  
: 7440-43-9 : Cadmium 7"" .. 4 : u  p 
! 7440-70-2 : calcium 4180.00 . ! p 
: 7440-47-3 ! Chromium 20 .. 70 I p ' • 
7440--W�--� ' t;Obc\l t. 6 .. 40 ! B  p 
7440-50-8 Copper 14.00 F' 
7439-89-6 Iron 20100 .00 p I 

7439-92-1 Leti\d 1 6 . 50 F 
7439-95-4 Magnesium: 3820 .00 p 
7439-96-5 l'langanese : 3�0.00 I p I 

, 7439-97-6 Mercury . 1 1  ! U ! N J  CV 
7440-02-0 Nickel 17. 10  I ! P  ' 
7440-09-7 , Potassium: 1 120. 00 : B :  l P  
7782-49-2 ! Selenium .48 : u : i-, j'  ' F  
7440-22-4 ! Si lver 1 .90 : u :  F' I 

7440-23-5 : sodium 109 . 00 : u :  F' 
7440-28-0 ! Thallium .72 : u :  F 
7440-62-2 ! \Janc!\dium 27.80 p 
7440-66-6 ! Zinc 77.30 p 

! Cytl'lnide . 60 : u :  CA ' ' I • 
• __________ t _________ , _____________ . _ .  _______ 

Color Before : BROWN 

Color Afte r :  COLORLESS 

Clarity Before: Texture: FINE 

Cl�r i ty After: Artifacts: 

Comments: 
MF2006 REFLECTS CLIENT ID FCR-SB-MW20-6 . 0-01 

FORM I IN  3/90 



EF'A SAMF'LE NO. 
U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET : ·--------urrs-- : 

MF2012 
I Lab Mame: SOUTHWEST LABS OF 01( Con tract: 68-D9-0089 , ______________ , 

Lci\b Code:  SWOK 

Matrix ( soil/water) :  

Level ( low/med ) :  

i·! Solids:  

Case No. :  

SOIL 

"LOW 

89 .6 

Be., �•2 SAS Nn . :  SDG No . :  MF0300 

Lab Sample ID:  866502 

Date Received : 2/07/92 

Concentration Units ( ug/L or mg/kg dry weight ) :  MG/KG 

' I ' I ' ' ' I 

CAS Mo. ' Ancl\lyte :concen tration : c :  Q : M  I ' ' ' I I I __________ , _________ , _____________ . _ .  _______ . __ , 
7429-90-5 ' A luminum 2220 .. 00 I p I 

7440-36-0 Antimony 7 . 40 : u :  p 
7440-38-2 Arseni c  2 . 60 I ; NS J  F I 

7440-39-3 .Barium 26.60 : B :  p 
! 7440-41-7 Bel"y l l ium : . 49 : B :  F' 
! 7440-43-9 Cadmium .67 : u :  F' I 

: 7440-70-2 Calcium 37600 .00 F' 
! 7440-q7-3 Chromi1.1m 3 . 70 : F' 
! 7440-48-4 Col:ral t .:i . ttO : .ti :  ! F' 
! 7440-50-8 Copper 1 1 . 20 '· : P  I 

! 7439-99-6 I ron 6770.00 : P  
! 7439-92-1 Lead 6 . 70 : F  
: 7439-95-4 Magne5ium: 20100.00 ! P  
: 7439-96-:; Manganese: 266.00 : F' 
! 7439-97-6 : Mercury . 1 1  : u  N J  : cv 
: 7440-02-0 : Ni c�.el 9 . 10 I 

: F' I 

: 7440-09-7 : Potassium : 400 .00 ! B  
N J  

: F'  
: 7782-49-2 : Sel·enium • 45 : u  : F  
: 7440-22-4 : S ilver 1 . 80 : u :  : P  
: 7440-23-5 : sodium 1 1 7.00 : B :  : F' 
: 7440-28-0 : Thall ium . 67 : u :  : F  
: 7440-62-2 : vtl\nadium 7 . 60 : B :  :P  
! 7440-66-6 : zinc 2 5  .. 00 :P  

: cyanide . 56 : u :  : CA !  ' • • • • • · ----------· --------- · ------------ · - · ------- · -- ·  
Color Before: BROWN 

Color After: COLORLESS 

Comments: 

Clarity Before: 

Clarity After: 

MF2012 REFLECTS CLIENT ID FCR-SB-MWZ0-1 2 . 0-01 

FORM I IN  

Texture: FINE 

Al"tifacts: 

3/90 



Lc:,b Name: SOUTHWEST 

Lab Code:  SWOK 

U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

LABS OF 01< Contract: 68-D9-0089 

Case No . :  86�,2 SAS No. :  

EF'A SAMPLE NO .. 

: ---------o-og-- : 
MF2406 

I I · -------------- · 

1'1ati--ix ( soil/wc\te1'" ) :  SOIL 

SDG No . : l"IF0300 

Lab Sampl e  ID: 867407 

Level ( low/med ) :  LOW Date Received : 

�-.: Solids:  96.8 

Con centration Un i ts ( ug/L or mg/kg d ry weight ) :  ITIG/KG 

CAS No . : Analyte ! Concentration : c  Q I M  : 
1 I I I t I · ---------- · --------- · ------------- · - _______ . __ , 

I, 
r 

! 7429-90-5 ' Aluminum 
: 7440-36-0 Antimony 
! 7440-38-2 Arseni c  
! 7440-39-3 Barium 
1 7440-41-7 Beryllium : 
! 7440-43-9 Cadmium 
! 7440-70-2 Calcium 
! 7440-47-3 , Chromium 
: 7�40-48-4 : coba l t  
! 7440-�0-8 : copper 
: 7439-89-6 : Iron 
! 7439-92-1 ! Lead 
! 7439-9,-4 . : Magnesium : 
! 7439-96-5 ! Mang�nese : 
! 7439-97-6 Mercury 
: 7440-02-0 Nickel 
1 7440-09-7 Potassium : 
! 7782-49-2 Selenium 
: 7440-22-4 S ilver 
; 7440-23-5 Sodium 
: 7440-.28-0 , Thal 1 ium 
1 7440-62-2 : vanc\dium 
l 7440-66-6 l Zinc 

: cyanide 

1400.00 
6 . 80 
2.00 
5 . 90 

.69 

.62 
66900 .00 

1 . 00 
2 . 10 
5.90 

4090 .00 
4 . 70 

16900.00 
14'5 . 0() 

. 10 
4 .. 40 

238.00 
.. 41  

1 .70 
94.00 

.. 62 

: u  
! B  N T  
: B • 
: B :  
: u :  
: u :  
: rot : 

U ! N  J' 
B !  
B !  

, U : N  J 
: u :  
: u :  
: u :  

3 . 80 : B :  
1 6 . '50 

. 52 : u :  

: P  
: F' 
: F  

: p 
: F· ! 
l P  
I P  . .... • ' 
: P  
I P  
: F  
• p  
p 
CV 
F' 
p 
F 

I 
I 

• 
I 

, P  
: P  
: F  
! F' 
: P  
: cA :  

I I I I t I f ' ---------- · --------- · ------------- · - · ------- ·-- ·  

2/08/92 

Color Before: BROWN 

Color After: COLORLESS 

Clarity Before: 

Clarity Aftet": 

Texture: FINE 

Artifacts: 

Comments: 
MF2406 REFLECTS CLIENT ID FCR-SB-MW24-6.0-01 

FORM I IN 3/90 



Lc:\b Nc\me: SOUTHWEST 

Lab Code: SWOK 

U . S .  EPA - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

LABS OF OK 

Case No . :  81-�2 

Con tra c t :  68-09-0089 

SAS No . :  

EF'A SAMF'LE NO. -------A�---
1 . UJ.V , ' ' 

l'IF24 :L 5 
I I · -------------- · 
SDG No. :  MF0300 

Matrix ( soil/water ) :  SOIL Lab Sample ID: 867408 

Level ( low/med ) :  LOW Date Received : 2/08/92 

., ... Sol i d s :  9 5 . 5  

Concentration Un i ts. ( Ltg/L or m9/kg dry weig ht ) :  MG/KG -------------------------------------------------
CAS Mo . ' Analyte : concentration : c :  Q I'! ' 

I ' • I 
, __________ 4 _________ , _____________ . _ .  _______ 

! 7429-90-5 ! Aluminum 2850 . 00 F' 
! 7440-36-0 : Antimony ' 10.70 ! B :  F' 
! 7440-38-2 : Ar5eni c  1 . 90 : B ! NSJ F 
! 7440-39-3 : Barium 1 3 . 30 : B : F' 
: 7"f40-41-7 : Beryllium 1 .20 F' 
: 7440-43-9 : cadmium .63 u ·  F' 
: 74"f0-70-2 : cal cium 106000 .00 , F' 
: 7440-47-3 : chromium 1 . 60 B F· 
, - ... ..  - .. _ -· , :' � .... •v---.c:, ---+ ; cobalt 3.70 B p 
: 7440-50:-8 ' Copper 1 5  .. 30 F' 
: 7439-89-6 Iron 8360 .. 00 F• 
: 7439-92-1 Lead 1 0 . 90 F 
: 7q39-9�·-4 Magne5ium 29600.00 F' 
: 7439-96-5 Manganese 229 .00 I p ' 
: 7q39-97-6 Mercury . 10 u : N T  CV 
: 7440-02-0 Ni cl-:.el 9 . 40 ' I : P  ' ' 
: 7440-09-7 Potassium 568.00 : B :  : P  
: 7782-49-2 Selenium .42 : u : N j : F  
: 7440-22-4 Silver 1 .70 : u :  • p  t 

! 7440-23-5 Sodium 116.00 : B :  F' 
: 7440-29-0 Thallium .s63 : u :  F 
: 7440-62-2 Vanadium 8 . 20 : B :  p 
: 7440-66-6 Zinc 28 .. 70 p 

Cyanide - �2 : u :  CA : 
I I I · ---------- --------- ------------- · - · ------- __ , 

Color Before: BROWN 

Color After: COLORLESS 

Clarity Before: Texture: MEDIUM 

Clarity After: Artifacts : 

Comments:  
MF2415 REFLECTS CLIENT ID FCR-SB-MW24-1 5 . 0-01 

FORM I IN 3/90 



U.S.  EPA - CLP 

1 
I NORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE MO. : ------·---o-r1- : 
MF2606 . 

Lab Name= SOUTHWEST LABS OF OK Con tract: 68-D9-0089 I I 
t -------------•- I 

Lab Code: SliJOl< Case No. ::  86�•2 SAS No . :  SDG No . :  MF0300 

Matrix (soi l/water ) :  SOIL Lab Sample I D :  865201 

Date Received : 2/06/92 L.evel ( low/med ) :  LOW 

:, Solids:  86 . 9  

Con centration Units (ug/L or  mg/kg dry weight ) :  MG/KG ------------------------------------------------
• I I 
• I t 

CAS No. : Analyte : concentration : c :  Q : M  : ' I • ' ' I ' ---------- · --------- · ------------- �- « ------- · -- �  
: 7429-90-5 : Aluminum 12500 .00 ! P  
! 7440-36-0 : An timony 7 . 60 u :  : F' 
: 7440-38-2 : Arsen i c  6.70 : N j : F  
: 7440-39-3 �Barium 49 . 80 : p 
! 7440-41-7 : Bery l l ium : . 57 B :  : P  ' 
: 7440-43-9 : cadmium . 69 u :  : F' 
! 7440-70-2 ! Cal cium 1620.00 F' 
7440-47-3 : Chromium 1 5 . 80 F' 
7440-48-4 : Cobalt 6 . 00 -r:, ,  .. .., . .  p 
7440-�,0-8 ! Copper 22.80 F' 
7439-89-6 ! Iron 20500 .00 F· 
7439-92-1 Leoi\d 20 . 30 F 
7439-95-4 Magne5illm 2560 .00 p .  
7439-96-5 Mangane5e, 687. 00 f' 
7439-97-6 Mercury . 12 U : N j  CV 

, 7440-02-0 Ni ckel 18.90 F' 
: 7440-09-7 Potassium, 921 . 00 B :  F· 
7782-49-2 Selenium .46 U : N  J F 
7440-22-4 Si lver 1 . 80 u :  F' 
7440-23-5 Sodium 105.00 u :  , F' 
7440-28-0 , Thal lium .69 u :  : F  
7440-62-2 : vanadium 24.30 : F'  
7440-66-6 : Zinc  56 . 20 ' ' : P  I ' 

: cyanide . �.a : u :  : cA :  
t I • I • J I 
• __________ • _________ , _____________ . _ .  _______ t __ • 

Color Before: BROWN 

Color After: COLORLESS 

Cl.arity Before: 

Clarity After: 

Texture: FINE 

Artifacts: 

Comments: 
MF2606 REFLECTS CLIENT ID FCR-SB-MW26-6.0-0l 
CLAY 

FORM I IN 3/90 



Lab Name: SOUTHWEST 

Lab Code: SWOK 

U . S .  EPA - CLP 

1 
I NORGANIC ANALYSIS DATA SHEET 

LABS OF OK 

Case No. : 86�,2 

Contract:  68-D9-0089 

SAS t-lo . :  

EF'A SAl"IF'LE NO. 
, --------A-f-2- , 
I vi t 

l'IF2612 
r I ' ·--------------- . 

Ma-trix (soil/water) : SOIL Lab Sample ID:  865202 

Level ( l ow/med ) :  LOW Date Received : 2/06/92 

�! Solids:  93.6 

Concentration Un its  ( ug/L or mg/kg _ d ry weight ) :  MG/KG 

CAS Mo . 
' -·---------
! 7429-90-5 
: 7440-36-0 
: 7440-38-2 
! 7440-39-3 
! 7440-41-7 
: 7440-43-9 
! 7440-70-2 
: 7440-47-3 
: 74:40-48-4 
! 7440-50-8 
: 7439-89-6 
! 7439-92-1 
! 7439-95-q 
: 7.t:i39-96-5 
: 7439-97-6 
! 7440-02-0 
! 7440-09-7 
: 7782-49-2 
! 7440-22-4 
! 7440-23-5 
! 7440-28-0 
: 74"J0-62-2 
: 7440-66-6 

Analyte ! Concentration : c :  Q ' • --------- · ------------- · - ·-------
Aluminum 
Antimony 
Ar5en i c 
Bci\rium 

, Beryll ium :  
: cadmium 
! Calcium 
! Chromium 
: cobalt 
: copper 
: Iron 
: Lead 
! Magnesium :  
: Manganese : 
: l'lercury 
'Nick.el 
F'otassium : 
Seleni um 
Silver 
Sodium 
Tha l lium 
Vanadium 
Zinc 
Cyanide 

2440 .00 
1 0 .  qq 

2.20 
1 :':o .90 

.97 

. 64 
91700.00 

1 . 10 
3.30 

1 0 . 90 
60�0.00 

4 . 80 
33�00 . 00 

217.00 
. 1 1  

6 . 40 
540.00 

.43 
1 . 70 

142 . 00 
. 64 

6 . 90 
22.90 

• 53 

: B  
NS.T 

! B  
: E< 
: u  

: u :  
: B :  

' • 
I t 

: u : N J  
: B :  
: B :  
: u : N J 
: u :  
: B :  
: u :  
: B :  

: u :  

M 

F· 
F' 
F 
F' 
F' 
F• 
p 
p 

• i-· 
p 
p 
F 
F' 
F' 
cv : 
F' ' 
p 
F ' ' 
F' 

, F' 
! F  
: F' 
: F• 
! CA !  

• • • • t 
I ----------- --------- I ------------- t - I _______ I __ I 

Color Before: BROWN Clarity Befor-e: Texture: FINE 

Color After: COLORLESS Clari ty After: Artifacts: 

Commen ts: 
MF2612 REFLECTS CLIENT ID  FCR-SB-MW.26-12.0-01 

FORM I IN 3/90 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. . 

1'1FD41P
13  

Lab Name : SOUTHWEST LABS OF OK 

L,:\b Code:  SWOI< Cc,se No . :  86�2 

Con tract: 68-D9-0089 

SAS Mo . :  

. ' . ---·----------- ' 

SDG No ,. : 1'1F0300 

Matrix ( soil/water ) :  SOIL Lab Sample ID:  867403 

Level ( low/med ) :  

�-; Sol ids:  

LOW 

88.0 

Date Received : 2/08/92 

• 
Con centration Units ( llg/L or mg/kg dry weig ht ) :  111G/KG 

-------------------------------------------------' 
CAS N(J . 

7429-90-3 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-'P-3 

: ·,,-,..40-.:+t;;-4 
: 7440-::=,o-a 
! 7439-89-6 
! 7439-92-1 
! 7439-9::'t-4 
: 7439-96-::=. 
: 7439-97-6 
: 7440-02-0 
! 7440-09-7 
: 7782-49-2 
! 7440-22-4 
: 74.qo-23-5 
! 7440-28-0 
! 7440-62-2 
: 7440-66-6 

Analyte ! Con cen tr at ion : C 
I --------- · ------------- ·-

Alllminllm 3520.00 
ie1n timony 1 0 . 50 : B  
Arsenic  4 . 10 
BariLtm 1 5 . 90 ! B  
Beryllium : .90 ! B  
Cadmium . 68 u :  
Calcium 80200 .00 
Chromium 5 . 00 
C=?:c\l t 3.80 B 
Copper 12.70 
Iron 7790 .. 00 

, LeAd 7 . 30 
! Magne<5illm ! 42600 . 00 
: Manganese ! 215.00 
! Mercury . 1 1  : u  
: Ni ckel 7 . 60 ! B  
! F'otassium: �87.00 : B  
: selenium . 4 5  : u  
! Si lver 1 . 80 : u  
: Sodium 1 1 6 . 00 ! B  
! Th,1.llium .68 : u  
! Vanadium 9 .20 ! B  
! Zinc 25.40 
: cyanide . 57 : u  

t ' I • · ---------- · --------- · ------------- ' -
Color Before: BROWN 

Color After: COLORLESS 

Clarity Before: 

Clarity After : 

Comments: 
MFD410 REFLECTS CLIENT ID FCR-SB-SB4-1 0 . 0-01D 

FORM I IN 

Q M : 
I ------- __ , 

NSJ 

Nj 

N J  

F" 
F' 
F 
F' 

: F' 
: f• l 

: P  
! F' 
: P  
! F' 
! F' 
: F  
! P  
! F' 
: cv 
! P  
! P  I 

! F  
! P  
! P  
! F  
l F' 
! F' I 

: CA !  
' t ------- • -- t 

Texture: c·oARSE 

Artifacts: 

3/90 



a. Sample Numbers: 

DATA VALIDATION 
FRANKLIN CURTIS SITE 

Inorganic Analysis 

MF0106, MF0201, MF0301, MF0301D. MR>901, MFlA0l. MF2001, MF2101, 
MF21D1, MF2301, MF23D1, MF23D1S, MF2601 

b. Holding Times: 
All samples were analyzed within holding times. 

c. Calibration: 
Calibration for ICP & GFAA met QAPP criteria. 

d. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

e. ICP Serial Dilution: 
ICP serial dilution for chromium, cobalt & sodium indicates an interference. Data 
estimated (J). 

f. Laboratory Duplicates: 
Duplicate analyses for Arsenic, Lead & Selenium did not meet QAPP criteria. 
Data is estimated (J). 

g. Laboratory Matrix Spikes: 
Data for Aluminum. Antimony, Iron, Lead & Thallium did not meet QAPP 
criteria. Lead was rejected due -1 15% RDD (R). All other metals are estimated 
(J). Post digestion spike for Lead & Thallium was out of control. 

h. Field Duplicates: 
No field duplicates were collected. 

Rediske4/ksite 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name : SOUTHWEST LAB. OF OK  Contract:  68-D9-0089 

SAS Mo . :  Lab Code:  SWOI< Case No. :  8943 

MF0106 
I I 
t ______________ , 

SDG No. :  MF010b 

Matrix ( soil/water ) :  WATER 

Level ( low/med ) :  LOW 

o.o  

Lab Samp�e I D :  894310 

Date F:eceived : 3/0�:i/92 

�� Solids:  

Con cen tration Uni ts (ug/L or mg/kg d ry weight ) :  UG/L 

CAS No . I Analyte Concentration c :  Q M I 
I 

I I I · --------- · --------- ------------
u :J7 _____ 

-- · 
: 7429-90-5 : Ah.lminum 64.00 p 
: 7440-36-0 : Antimony 1 7 . 00 u N7 p 
! 7440-38-2 : Arseni c  6 .00 u NJ F 
! 7t!.J40-39-3 ! Barium 6 . 00 u p 
! 7440-41-7 ! Beryllium 1 .00 u F' 
: 7440-43-9 ! Cc1dmium 2 . 00 u F· 
: 7440-70-2 ! Calcium 346.00 B , P  
! 7440-47-3 : chromium 4 .00 u .� ! F' 
! 7440-48-4 : Cobc\lt  4 .00 u :T : P  
: 7440-50-8 ! Copper ·6 . 00 u :  : P  
! 7439-89-6 ! Iron 40 . 00 u :1'  ! P  
: 7439-92-1 : Lead 2'!\.30 I : w*MR : F  
! 7439-95-4 ! Magnesium: 112.00 u :  : F' 
: 7439-96-5 Manganese : 3" .. 70 B : : P  • 
! 7439-97-6 Mercury . 20 u :  ! CV :  
: 7440-02-0 Nickel 7 . 00 u :  : F' 
: 7440-09-7 Potassium 402.00 u :  ! P  
: 7782-49-2 Se l en i ltm 3 . 00 u:"J"' F 
! 7440-22-4 Si lver 2 . 00 ' u :  p 
! 7440-23-5 , Sodium 626.00 : B :J F' 
: 7440-28-0 ! Thall ium 2.00 : u : NW� F 
! 7440-62-2 : vanadium 4 . 00 : u :  p 
! 7440-66-6 ! Zinc  2 .00 : u : E  p 

: cyanide NR : 
I I ' , _________ . ___ , ____ . ___________ . _ .  _____ -- · 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Clarity Before: CLEAR 

Clarity After: CLEAR 

EPA SAMF'LE ID MF0106 = CLIENT ID FCR-GW-1 06EB ' 

FORM I IN 

Texture: 

Artifacts : 

3/90 



U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

MF0201 
I Lab Name: SOUTHWEST LAB. OF OK Contract: 68-09-0089 

SAS Mo . :  

· -------------- · 
Lab Code: SWOI< Case No. :  8943 SDG Mo . :  MF0106 

Matrix ( soil/water )� WATER Lab Sample ID: 894313 

Level (l ow/med ) :  LOW 

o .o  

Date Received : 

Concen tration Units (ug/L or mg/kg d ry weig ht ) :  UG/L 

I • 
CAS No . I Analyte ! Concentration : c :  Q ! M  I ' I 

I I I I I t __________ , ________ . _____________ , _ , ______ , __ . 
7429-90-5 ! Aluminum 6020.00 
7440-36-0 : Antimony 17.00 
7440-38-2 ! Arsen ic 6 . 00 
7440-39-3 : Barium 69'1.00 
74'10-41 -7 ! Beryll ium : 1 . 10 
7440-43-9 ! Cadmium 2 . 00 
7440-70-2 : ca l c ium 394000. 00 

, 7440-47-3 : Chromium 16.90 
: 7440-48-4 : coba l t  1 5 .30 
! 7'J40-50-8 ! Copper 76.70 
! 7439-89-6 Iron 21200.00 
: 7439-92-1 Lead 4 1 . 70. 
! 7439-95-4 Magnesium: 123000.00 
! 7439-96-5 Manganese : 1730.00 
: 7439-97-6 Mercury .20 
: 7440-02-0 Nickel 50 . 1 0  
: 7440-09-7 , Potassium : 3610.00 
: 7782-49-2 ! Sel•nium 3.00 
: 7440-22-4 ! Silver 2 .00 
! 7440-23-5 : Sodium 20900 .00 
! 7440-28-0 : T�llium 2 . 00 
: 7440-62-2 : vanAdium 23.00 
! 7440-66-6 ! Zinc 110 .00 

! Cyanide ' ' I 

I 'J: 
I I 

: u : N1'"' 
: u : N•J 

I ' 
: B :  
: u :  

: J" 
! B l7 

t 
I : .r  
: s*Q 

: B :  
: u :  j 
: lJ : 
I i J  
I I 

! U ! N  j 
: B :  ' : E  ' ' ' 
I • 

! P  
! P  
: F  
: F' 

- : P  
: P  
! F' 
: F' 
! P  
! f'  
! P  
! F  
! P· 
: F' ' 
cv : 
p 
p 
F 
F' 
p 
F 

! P  
! P  
: NR !  
I I · --------- · -------- '-----------·- · ------ ·-- ·  

Color Before : BROWN Clarity Before: CLOUDY Texture: 

3/05/92 

Color After: COLORLESS Clarity After: CLOUDY Artifact!S : 

Comments:  
EPA SAMPLE ID MF0201 = CLIENT ID FCR-GW-IT2-01 

FORM I IN 3/90 



U . S .  EPA - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAl'IF't.tj 
ff i. 

l'IF0301 
Lab Name: SOUTHWEST LAB. OF OK Con tract: 68-D9-0089 I t , ________ ______ , 
Lctb  Code: SWOK Case No. : 8943 

Matrix ( soi l/water ) :  WATER 

SAS No . :  SDG Ne, . :  MF0106 

Lab Sample ID: 894301 

Level ( l ow/mf.-�d ) :  LOW 

o.o 

Date Received : 

�-; Solids: 

Concen tration Uni ts (ug/L or mg/1-:.g dry weight ) :  UG/L 

CAS No . r Analyte : concentration : c :  Q : M  ' ' • 
I ' I • • r I 

: 7429:90:;- :A1�;i;�;- ; ---11000:oo- :- ::r------ ;P:  
: 7440-36-0 : Antimony 1 7 . 00 : u  N 'j"  : F' 
! 7440-38-2 ! Arsen i c  6 . 00 : u  NWMJ : F  

7440-39-3 : Barium 423.00 ! F• 
7440-41-7 ! Beryllium :  1 . 80 B ! P  
7440-43-9 : cadmil1m 2 .00 u : P  
7440-70-2 : calcium 567000 . 00 : F'  
7440-47-3 : chromium 32 . 80 J ! F' 
7440-48-4 : cobalt  34 .40 t◄ ·J ! P  
7440-50-8 ! Copper 94 . 90 ! F• 
7439-89-6 : I ron 28400 .00 -:r : P  

! 7439-92-1 ! Lead 79.00 , *ll : F  
! 7439-95-4 : l'lagnesiL�m : 187000.00 ! P  
: 7439-96-5 : Mc\nganese : 2800 . 00 : P  . ,  • 
: 7439-97-6 : l'lel"cury • 30 : cv :  
: 7440-02-0 : Ni ckel 64 .60 I : F' I 

: 7440-09-7 : F'otassiwn : 3510.00 , B :  ! P  
: 7782-49-2 : Selenium �, . 30 : j  : F  
: 7440-22-4 ! Si lver 2 . 00 : u :  ! F'  
: 7440-;.23-� : Sod iwn 7390 . 00 I 'J ! P  
: 7440-.28-0 ! Thal lium 2 . 00 : u : NJ ! F  
: 7440-62-2 : vanadium 36.90 : B ! : F' 
l 7440-66-6 : Zinc 177.00 : E  ! P  

! Cyanide 10 .. 00 : u :  ! CA :  
I ' ' ' • ' · ---------- · --------- · ------------- · - · ------- · -- ·  

Color Before: BROWN _ Clarity Befo re : . CLOUDY Texture: 

3/05/92 

Color After: COLORLESS Clarity After: CLOUDY Art.i facts : 

Comments: 
EPA SAMPLE ID MF0301 = CLIENT ID FCR-GW-IT3-01 

FORM I IN 3/90 



U.S. EF'A - CLF' 

1 
I NORGANIC ANALYSIS DATA SHEET 

EPA
_ 

SAMF·i,: �

MF0901 
Lab Name: SOUTHWEST LAB. OF OK 

Lab Code:: SWOK Case No. :  8943 

Contract:  68-D9-0089 

SAS No. :  

· -------------- ' 
SDG No. :  l"IF0106 

Matrix ( soil/water ) :  WATER Lab Sample ID : 894304 

Level ( low/med ) :  LObJ 

o.o 

Date Received : 3/05/92 

:-; Solids: 

Con centration Units (ug/L or mg/kg dry weight ) :  UG/L 

CAS No. : Analyte : concentration c :  ' I I 

Gl 
I l ' . 
! M : 
I ' 

---------- r --------· ' ------------ _ ,  _______ s __ , 

7429-90- 5 : Aluminum 8610.00 j : P  
7440-36-0 : Antimony 17.00 u Nj : P  
7440-38-2 : A rsenic  6.00 u NJ : F  
7440-39-3 : Barium 270.00 : P  
7440-41-7 : Bery l l ium : 1 .  40 B : P  
7440-43-9 : c<i\dmium 2.00 u : P  
7440-70-2 : cal cium 525000 .00 : P  

, 7440-47-3 : chromium 27.00 T : F• 
: 7440-48-4 : Cobc\lt 1 � .60 , B  J : F' 
! 7440-50-8 : Copper 72 .70 I ! P  • • 
: 7439-89-6 : I roo 16700 .00 !-:j° : P  
: 7439-92-1 : Le<i\d � - 50 : �  : F  
! 7439-95-4 : Magne�ium : 1 58000 .00 ! P  
! 7439-96-5 : Manganese 1030 . 00 : P  
: 7439-97-6 : Merc�,ry .38 : cv :  
: 7440-02-0 : Nickel 47.60 I : P  .. 
l 7440-09-7 : Potassium 3840 .00 ' B : : P  
: 7782-49-2 : selenium 4 . 30 B : 1"  : F  
: 7440-22-4 ! Silver 2.00 u :  : P  
: 7440-23-5 : sodium 9530.00 : J ! F'  
: 7440-28-0 ! Thal lium • 2.00 U ! N j  : F  
! 7440-62-2 : Vc\nadil.tm 42. 10 B !  ! F' 
! 7440-66-6 : Zinc 198.00 : E  : P  

: cyanide 10.00 u �  : cA ' , • • · --------- · -----· --------- _ ,  _____ , __ 
Color Before: BROWN 

Color After:  COLORLESS 

Comments: 

Clc\rity Before: CLOUDY 

Clarity After: CLOUDY 

EPA SAMPLE ID MF0901 = CLIENT ID FCR-GW-MW9-01 

FORM I IN 

Texture: 

Artifacts : 

3/90 



U . S .  EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMFOO 110 .  

MF1A01 
I Lab Name : SOUTHWl;:ST LAB. OF OK Contract: 68-D9-0089 

SAS No . :  

· -------------- ·  
Lab Code: SWOK Case No . :  8943 SDG No. :  MF0106 

Matrix ( soil/water ) :  WATER Lab Sample ID:  894311 

Level ( low/med ) :  LOW Date Received : 3/05/92 

�; Solids: o .o  

Con centration Units (ug/L or mg/hg d ry weight ) :  UG/L 

I I I I • I I 

CAS No . I Analyte : concentration : c :  Q : M  I 
I I ' I I ' I I , _________ . ________ , ___ __ , _  ______ , __ , 

7429-90-5 Al uta in '-'m 484 .00 
7440-36-0 Antimony 17.00 
7440-38-2 Ar-.seni c  77.00 
7440-39-3 Barium 1 1 4 . 00 
7440-41-7 Bery l l ium : 1 .00 
7440-43-9 Cadmium 2 . 00 
7440-70-2 ! Cal cium 63000 .00 

' 7440-47-3 : chromium 4 . 00 
7440-48-4 : cob.alt 4 . 00 
7440-50-8 : copper 6 . 00 
7439-89-6 : Iron 2920 .00 
7439-92-1 : Lead I 2 . 70 I 

7439-95-4 : Magnesi'-,m : 30800 .00 
7439-96-S : Mangamttse : 202.00 

! 7439-97-6 : Merc'-ll"Y .20 
! 7440-02-0 : Nickel 11 . 30 
: 7440-09-7 Potassium : 1830.00 
! 7782-49-2 Selenium 3 . 00 
! 7440-22-4 Silve,.- 2 . 00 
! 7440-23-S Sodium 34800 .00 
! 7440-29-0 Thallium I 2.00 
: 7440-62-2 Vani\dium t 4 . 00 ' 
! 7440-66-6 , Zinc I 9 . 20 • 

: Cy.mi de • 
I 

I I I 

T 
u NJ'" 

Nj 
B 
u 
u 

I ' • 
: u :j 
: u ::r 
: u :  · ·� I I 

B :  
I 
I 

I 
I . 

u :  
B 
B 
u J 

. u  

: u  J 
NJ 

: u I 

: B :  E 

: P  
: Ft 

l F  ·, 
: P  I • 
: F' 

! P  
! P  
: P  
: P  
! P  
: P  
: F  
l P  
: F• ' 
: cv :  
: P  
:P  
: F  
! F' 
: F' 
! F  I 

I 

: P  I 
I 

! F' 
: NR !  

I • • • ·--------- ·------ '---------- ·- · ------ ·-- ·  
Color Before : COLORLESS 

Color Aft•r: COLORLESS 

Commen ts:: 

Cl•rity Before: CLEAR 

Clarity After: CLEAR 

EPA SAMPLE ID MF1A01 = CLIENT ID FCR-GW-ITlA-01 

FORM I IN 

Texture: 

Artifacts: 

3/90 



\ 

U . S .  EF'A - CLF' 

1 
INORGANIC ANALYSIS DATA SHEET I • 

I 
I 

EPA SAMPL{J f}" 
MF2001 

Lab Name : SOUTHWEST LAB. OF OK Con tract: 68-D9-0089 

SAS No. :  

t I 
l --------------• I 

Lab Code: SWOK Case No. :  8943 SDG No. : MF0106 

Matrix ( soil/w<i\ter ) :  WATER Lab Sample I D :  894307 

Level ( low/med ) :  LOW 

o .o  

Date Received : 3/05/92 

:'� Solids:  

Concentration Units ( ug/L or  mg/kg dry  weight ) :  UG/L ·-------------------------------------
CAS Ho. I An<i\lyte : concen tration : c :  Q : M  I I 

I I ' I I I I · --------- · --------- · ------------- · - · ------- ' -- ' 
: 7429-90-5 : Aluminum 5710 .00 : r  : P  
: 7440-36-0 : Antimony 17.00 ! U : Nj" : F• 
: 7440-38-2 : Arseni c  6 . 00 : u : 1-1:r ! F  
! 7440-39-3 : Barium 380.00 I ! F' r 

: 7440-41-7 : Bery 11  i llm : 1 . 10 : B :  : P  
: 7.tJ40-43-9 ! CadmiL,m 2 . 00 : u :  : F• 
: 7440-70-2 ! Ca l cium 612000.00 • :f• ' 
! 7440-47-3 : Chromium 20. 10 : :r  ! P  
: 7440-48-4 : Cob.-.lt 12. 50 B :  j : P  
! 7440-50-8 ! Copper 67.40 I ! P  I 

: 7439-89-6 : I ron 13200 .00 
: :r(R 

: F' 
l 7439-92-1 ! Lead 40. 80 ! *  : F  
: 7439-95-4 ! Magne�ium 232000 .00 : P  
! 7439-96-5 : Mangc\nese 2840.00 ' : P  • I 

! 7439-97-6 : Merc:u..-y .34 : cv 
! 7440-02-0 ! Ni ckel 40.90 : P  
! 7440-09-7 : Pot.-.ssium 4590.00 B !  : P  
! 7782-49-2 ! Selenium 3 . 00 U ' J  : F  
: 7440-22-4 ! Si lver 2.00 u : F• 
: 7440-23-5 l Sodillm 10300 .00 T : F• 
! 7440-28-0 ! Thc1.ll ium 2 . 00 u NJ : F  
: 7440-62-2 : vanadium 35.40 ! B  : P  
: 7440-66-6 : zinc 1080 .00 I E ! F' ' 

: cyanide 10.00 : u .  ! CA !  
I • ' ' • I · ------ · --------· ---------- · - · ----- ·--· 

Color Before: BROWN 

Color A�ter: COLORLESS 

Comments: 

Clarity Before: CLOUDY 

Cl�r i ty After : CLOUDY 

EPA SAMPLE ID MF2001 = CLIENT ID FCR-GW-MW20-01 

FORM I IN 

Texture: 

Artifacts: 

3/90 



U . S .  EPA - CLP 

1 
INORGANIC ANALYSIS  DATA SHEET 

Lab Name : SOUTHWEST LAB. OF OK Con tract :  68-D9-0089 

SAS No . :  Lab Code: SWOI< Case No . :  8943 

EPA SAMF'Llo 9:8 

1'1F2101 
I I · -------------- ' 
SDG No . :  MF0106 

Matrix ( soil/water) : WATER 

Level ( low/med ) :  LOW 

o.o  

Lab Sample ID:  894309 

Date Received : 3/05/92 

:-; Solids:  

Con centration Un i ts ( ug/L or  mg/kg d ry weight ) :  UG/L ------------------------------
I CAS No . I Anc\lyte : concentration : c  Q M I • 
I ' • I , _________ , _________ . _ , _  -----·-- __ , 
: 7429-90-5 : Aluminum 8500 .00 J p 
: 7440-36-0 ! Antimony 17.00 : u  Nj p I 

: 7440-38-2 ! Arseni c  6 . 00 : u  Nj F I 

: 7440-39-3 ! Barium 472 . 00 p I 
• f 

! 7440-41-7 ! Beryllium :  2 .. 60 ! B  p 
: 7440-43-9 ! Cadmium 2 . 50 ! B  p 
! 7440-70-2 : cal cium 1000000 .. 00 p 
! 7440-47-3 ! Chromium 58 . 50 j p 
! 7440-48-4 ! Cobalt 75 .. 00 T p 
! 7440-50-8 : copper 510.00 , P  
! 7439-89-6 : I ron 7670.00 'j p 
! 7439-92-1 ! Lead 162 . 00 · * dl F 
! 74:;J9-95-4 ! Magnesium 342000 .00 p 
! 7439-96-5 ! Manganese 3520 . 00 p 
! 7439-97-6 ! Me,.-c:ury . 35 I CV ' 
l 7440-02-0 : Ni ckel 538. 00 I p I I 

7440-09-7 : Potassium 3570 .00 : B : p 
7782-49-2 : selenium 7. 50 : j F 
7440-22-4 ! Si lver 46 .70 t p r 

7440-23-5 : sodium 6530 . 00 I . :"1  F' • 
7440-28-0 ! Thallium 2 . 00 : u : Nj F 
7440-62-2 : vanad iLtm 63 . 80 p 
7440-66-6 : Zi n c  256.00 ! E  p 

: cyanide I NR ! • 
I I f I --------- · --------- ------------- · - · ------- -- · 

Color Before: BROWN 

Colo,.- Afte r :  COLORLESS 

Comments:  

Clarity Before : CLOUDY 

Clarity Afte,.-: CLOUDY 

EPA SAMPLE ID MF2101 = CLIENT ID FCR-GW-MW21-01 

FORM I IN 

Texture : 

Artifacts : 

3/90 



U . S .  EPA - CLF' 

1 
IMORGAMIC ANALYSIS DATA SHEET 

EF'A SAMF'l(Y09 . 

MF21Dl 
Lab Name : SOUTHWEST LAB . OF OK Con tract: 68-09-0089 I I 

, ______________ . 
Li\b Code: SWOI( Case No . :  8943 

Matrix ( soil/water ) :  WATER 

Level ( low/med ) ::  

:'·� Sol ids: 

LOW 

o . o  

SAS No. : SDG No. : MF0106 

Lab Sample ID: 894308 

Date Received : 3/05/92 

Con centration Units ( ug/L or mg/kg d ry wei g ht ) :  UG/L 

CAS No. : Analyte ! Concentration : C  Q 
I I 
t I 

! M  ! 
t I t f I I , __________ , _________ , _____________ , _ ------- · -- ·  
: 7429-90-:!i ! Aluminum 
: 7440-36-0 ! Antimony 
! 7440-38-2 : Ars@n i c  
! 7440-39-3 ! Barium 
: 7440-41-7 ! Beryllium: 
; 7440-43-9 : cadmium 
: 7440-70-2 : calcium 
! 7440-47-3 Chromium : 
' 7440-48-4 Coba l t  : 

7440-50-8 Copper t. 
7439-89-6 Il"on 
7439-92-1 Lead .- :_ . 
7439-95-4 Magnesium : 
7439-96-5 Manganese ; 
7439-97-6 Mercur-y �- · . 

, 7440-02-0 Nickel (-_:':· 
! 7440-09-7 Potassium [ ·· 0

• 

! 7782-49-2 Selenium r 
: 7440-22-4 
! 7440-23-5 
: 7440-28-0 

Silver' I 
I 

SodiLtm : 
Thallium : 

I 
I ' . 

: 7440-62-2 : v.anadium 
! 7440-66-6 ! Zinc 

: cyanide : 

101.00 
17.00 

6 . 00 
5.28.00 

1 . 00 
2 . 00 

u 
u 

1 170000 .00 
87.30 
1 1  .. 00 
1 8 . 10 

I t 

: j 
a :-:1 
B :  

407.00 
4 . 60 

323000 .00 
2440.00 

.45 
122.00 

3520 .00 : E<  
2�.90 

2 .00 : u  
7�30 .00 

2 . 00 : u  
89.;00 

::r 
! *4l 

SMj 

J 
Nj 

5 .30 ! B E 
10.00 : u  

! P  
: F• 
: F  
: P  
: P  
! P  
! P  
: F• 
! P  
! P  
: P  
: F  
: P  
: P  : 
: cv :  
! P  
: P  
: F  
: F• 

! F' 
: F  
! P  
! P  

I I '1 \'' I t , t ' ---------- · -----·----------- · - ·--·-- ·  
Color' Before: BROWN 

Color After: COLORLESS 

Clarity _Before: CLOUDY 

Cl.arity After: CLOUDY 

Texture: 

Artifacts : 

Commen ts: 
EPA SAMPLE ID MF21D1 = CLIENT ID FCR-GW-MW21-01D 

FORM I IN 3/90 



U .S.  EPA CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name : SOUTHliJEST LAB. OF OK Contract: 68-09-0089 

SAS No. :  Lab Code: SWOK Case No . :  8943 

I 
I 

EF'A SAMF'L() ro-
1'1F2301 

I I · ---·---------- · 
SDG No . :  t'IF0106 

Matrix ( soi l/water ) :  WATER 

Level ( l ow/med ) :  LOW 

o.o 

Lab Sample ID: a9q303 

Date Recei ved: 3/05/92 

:..: Solids: 

Concentration Un i ts (ug/L or mg/kg dry weight ) :  UG/L ----------------------------------------------
I 

I CAS No. ' Analyte : concentration • c :  Q M I 
I • I 

I I I • I · ---------- · ---------·--------�--- _ ,  _______ 
� 

__ , 
! 7429-90-5 : Aluminum 15800 .00 p 
: 7440-36-0 : Antimony 1 7 . 00 LI F' 
! 7440-38-2 l Arseni c  7 . 60 B NJ F 
: 7440-39-3 : Barium 500 .00 ! F'  
: 7440-41-7 ' Beryllium !  2 . 10 B .,, : P  
: 7440-43-9 Cc\dmillm 2 . 00 u : F'  
: 7440-70-2 Calcium 193000.00 : F'  
: 7440-47-3 ChromiL,m 28.40 J : F• 
: 7440-48-4 Cobc\lt 13.60 : B  J : F'  
: 7440-50-8 Copper 130 . 00 ! P  
! 7439-89-6 Iron 26000 . 00 lf2. : p 
: 7439-92-1 Le�d 69.30 l F  
! 7439-95-4 Magnesium: 73300.00 : F' 
: 7439-96-5 Mc\nganese : 3250.00 : P  
: 7439-97-6 Mercury . 20 : u ,  : cv :  
: 7440-02-0 Nickel  4 1 . 70 I : P  ' 
! 7440-09-7 F'otc\ssium : 2870 .00 : B :  : P  
: 7782-49-2 Selenium 3 .00 : u :J ! F  
: 7440-22-4 Silver 2.00 : u :  p 
: 7440-23-5 Sodium 31200 . 00 I : j  p ' 
: 7440-28-0 Thallium 2 . 00 : u :NT F 
: 7440-62-2 , Vanadium 37.00 : B :  p 
: 7440-66-6 : Zinc 261 . 00 I : E  p I 

: cyanide 10.00 : u :  CA : 
I • ' I · -------- ·-------- · ------------ ·- · ------- - ·  

Color Before: BROWN 

Color After: COLORLESS 

Comments: 

Clarity Before: CLOUDY 

Clarity After: CLOUDY 

EPA SAMPLE ID  MF2301 = CLIENT ID FCR-GW-MW23-01 

FORM I IN 

Texture: 

Artifacts: 

3/90 



U . S .  EPA - CLP 

1 
I l--!ORGANIC t,NALYSIS DATA SHEET 

Lab Name: SOUTHWEST LAB. OF OK Con tract: 68-D9-0089 

SAS No . :  Lab Code: SWOK Case No. :  8943 

MF23D1 
I I 

, ______________ , 
SDG No . :  MF0106 

Matrix ( soi l/water ) :  WATER 

Level ( low./med ) :  LOW 

o . o  

Lab S�mple ID:  894302 

Date Received : 3/05/92 

�..: Solids:  

Con cen tration Units (ug/L or mg/kg dry weight ) :  UG/L ----------------------------------------------
I I ' ' I ' CAS No.  Analyte Concentration : c :  Q ' M  ' 

I I 

I t I I , __________ -------- _____________ 1 _ ,  ______ __ , 
: 7429-90-5 Aluminum 14700 .00 ' : ::r F• I ' ' 
: 7440-36-0 Antimony 17.00 : u : N"J  p 
! 7440-38-2 Arsenic  7 .40 : B : N; F 
: 7440-39-3 Bari Lim 473. 00 1 p I 

! 7440-41-7 Bery l l ium ' 1 . 90 : B l  F' 
! 7440-43-9 CadmiL1m 2 . 00 : u :  p 
: 7440-70-2 Calcium 169000 .00 ,.P 
: 7440-47-3 Chromium 2 5 . 60 ' . : :r  ! P  • 
7440-48-4 Cobc\lt 1 1 .80 ! B : j  ! F' 
7440-50-8 , Copper 121 .00 : P  
7439-89-6 : I ron 23100.00 l j� 

: P  
7439-92-1 : Lec\d 95.70 : *  : F  
7439-95-4 : Magnesium 63200 .00 ' J P  • 
7439-96-5 ! Mangci\nese , 2900. 00 I : P  ' 
7439-97-6 ! Mercury . 20 u :  : cv 
7440-02-0 : Ni cl-:.el 34 . 60 B l  ! P  
7440-09-7 : Potassium 2880 .00 a :  : P  

, 7782-49-2 : selenium 3 . 00 . u :j : F 
! 7440-22-4 ! S i lYer 2.00 u :  ' F' 
! 7440-23-5 ! Sodium 30900 .00 ::r F' 
: 7440-28-0 ! Thal lium 2 . 00 U ! N...J  F 
: 7440-62-2 ! Vci\nc\dium 35.70 E< :  p 
! 7440-66-6 ! Zinc 234 .00 ! E  p 

: cyc\nide 10.00 u :  CA ! 
I ' I I t ' ---------- · -----·---------- ·- · ------- __ , 

Color Before: BROWN 

Color After: COLORLESS 

Commen ts: 

Clarity Before: CLOUDY 

Clarity After: CLOUDY 

EPA SAMPLE ID MF23D1 = CLIENT ID FCR-GW-MW23-01D 

FORl'1 I IN 

Texture: 

Artif.acts: 

3/90 



U . S .  EF'A CLF' 

1 
I NORGANIC ANALYSIS DATA SHEET I 

f ' • 

EF'A SAMPL� r� 
_________ .11_ --

MF2601 
Lab Name: SOUTHWEST LAB. OF OK Contract: 68-D9-0089 I I · ------------- ·  
Lab Code :  SWOK Case No . :  8943 SAS No .· : SDG No. : MF0106 

Matrix ( soi l/water ) :  

Level ( low/med ) :  

WATEF: 

LOW 

Lab Sample ID:  894312 

Date Received : 3/05/92 

., ... Sol ids:  o .o  

Concentration Un its (ug/L o r  mg/kg dry weig ht ) : UG/L ---------- --------------------------
CAS No . Analyte : concentra.tion : c  Q 

t I I I 
________ , ___________ t _  ----- · -- ·  

' 7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 

, 7440-70-2 
l 7440-47-3 
: 7440-48-4 
l 7440-50-8 
: 7439-89-6 
: 7439-92-1 
: 7439-95-4 
I 7439-96-�1 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 

Aluminum 
Antimony 
Arseni c  
Barium 
Beryl l h,m : 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Magnesium 
Manganese 
Mercury 
Ni c:kel. 
Potassium , 
Selenium 

7440-22-4 Silver 
7440-23-5 : sodium 
7440-28-0 : Thal lium 
7440-62-2 :vanadium 

, 7440-66-6 : Zinc  
: cyanide ' ·------ · ----

6020 .00 
1 7 . 00 : u  

6 . 00 : u  
223 . 00 

1 .00 ' U 
2.00 U 

345000 . 00 
23.20 
1 1 .00 
47.40 

16900 .00 
32.40 

1 1 4000 .00 
1020.00 

I 
• 

. 23 
43.40 

7010.00 
3 . 00 
2.00 

10000. 00 
2 . 00 

22.70 
89.90 

u : wr 
u :  

: 1: u : Nf 
• B :  

! E  
t 
t 

: P  
: P  
: F  
! F'  
p 
F' 
p 
p 
p 
p 
p 
F 
p 
p 
cv : 

, P  
: P  
! F  
: F' 
J P  
! F  
: P  
: p· : 
: NR :  

I I I I ---------- · - · ------- · -- · 
Color Before: BROWN 

Color After: COLORLESS 

Clari ty Before: CLOUDY 

Clarity After: CLOUDY 

Texture: 

Artifacts : 

Commen ts: 
EPA SAMPLE ID MF2601 = CLIENT ID FCR-GW-MW26-01 

FORM I IN 3/90 



a. Sample Numbers: 
MW2501 

b. Holding Times: 

DATA VAUDATION 

FRANKUN CURTIS SITE 

Inorganic Analysis 

Samples were analyzed within holding times. 

c. Calibration: 
Calibration of ICP & GFAA met QAPP criteria. 

d. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

e. ICP Serial Dilution: 
ICP serial dilution was not performed. All data estimated (J). 

f. Laboratory Duplicates: 
Laboratory duplicate not pcrfonned. All data estimated (J). 

g. Laboratory Matrix Spikes: 
Laboratory matrix spike not pcrfonncd all data estimated (J). 

h. Field Duplicates: 
Field duplicates not collected. 

Redi1ke4/fcsi1e 



-
U . S .  EF'A - CLP 

EF'A SAl•IF'LE ND� 
·I .,. ------ ------·-··-

INORGANIC ANALYSIS DATA SHEET 

Lab Name : SOUTHWEST LABS OF OK Con tract: 68-09-0089 
;.,w2soq o 2 

Case No. :  8979 

Matrix ( so il/water ) :  WATER 

SDG Ho . :  MW250:l 

Lab Sample ID:  897901 

Level ( l eow/med ) :  LOW Date Receivecl : 3/1 1/92 

:.: Sol i d s :  o.o 

Con centr�tion Un its ( ug/L or mg/ kg dry weight ) :  UG/L -------------------------------------------------• 
CAS No . l Analyte ! Con cen t r"' ti on : C Gl ! 11 • 

• I I I • 
. __________ . _________ , _____________ , _ _______ .. __ 
! 7429--90-5 : Alt.,minum , 700 .00 -j" ! F' , 
: "?440-36-0 : An timony . :  1 6 . 00 : u  T : P  
: 7440-38-2 : ,�l'"seni c  6 . 00 : u  J ! F  
: 7440-39-3 : B,�rium 64 .20 r.� T : F· 
! 7440-1.41-7 ! r�eryl l il1m : 1 . 00 u 

f 
: i:-

! 7440-43-9 ! Cadmium 2 . 00 u ,  ; p  
: 7440-70-2 : Cal ciL1m. 60000 .00 J ! F' 
: 7440-47-3 : chromium 3 . 00 u :  J : F· 
; 7440-48-4 : cobal t 6 . 00 u :  -r : F· 
: 7440-50-8 : copper 4 . 00 u :  'J ! P  
: 7439-89-6 ! Iron 1220.00 I 

: wf 
: F· I ' 

: 71.!39-92-1 : Lead 4 . 30 , ! F  ' 
! 7439-95-4 : 1'1agnesium : 26600 .00 T : P  • 

I 

: 7439-96-3 ! Manganese : 357.00 t : F' 
: 7439-97-6 ! Mercury . 20 : u  : cv :  
: 7440-02-() : M i ckel 8 . 00 : u  

t 
: F• 

! 7440-09-7 : Potassium: 2250.00 : B  ! P  
! 7782-49-2 ! Selenium 2 . 00 : u  ! F  
! :?t.M0-22-4 : Si lver 1 . 00 : u  : P  
� 7440-23-�1 : sodium 2�•700 . ()() J : F· 
! 7440-28-0 ! Thall il1m �:: .00 :u -r :·F 
: 7440-62-2 ! Vanadium 6 . 00 : u  T ! F' 
: 7440-66-6 , ... .  , ..:.J.n c 1 7 . 20 : B : T  ! F' 

: cyan ide 10.00 : u :  :r : CA !  • I • ' I I 
__________ I --------·- I ----•--------- • _ I ••------ t __ f 

Color Before: COLORLESS Clarity Before: CLOUDY Texture: 

Color A·fter : COLOF:LESS Clarity A·fter :  CLEAR Artifacts :  

Comments: 
MW2501 = FCR-GW-MW25-01 

FORl11 I IM 3/90 



DATA VAUDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 
FCRGWMW2501 

b. Holding Times: 

Organic Analysis 

Sample analyzed within holding time. 

c. GC/MS Tuning: 
GC/MS Tuning mct QAPP criteria 

d. Calibration Verification: 
Calibration met QAPP criteria 

e. Laboratory Blanks: 
Lab blank was not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria 

g. Laboratory Duplicates: 
Duplicate not analyzed. Data estimated (J). 

b. Field Duplicates: 
Field duplicate not collected. 

L Matrix Spike Recoveries: 
Matrix spike not performed. Data estimated (J). 

j. Trip Blanks: 
No trip blank collected. Positive data estimated (J). 

Redislte4/l'csite 



l A  EF·A SAMPLE NO. 
•iOLATILE GRGAN!CS ANAL ·tSIS DATA SHE£, 

FCRGWMl.il2501 
Name : SWL-TULS� Con·c.r-a c t :  \.llWENG :.,;,,;.,;..=. ...... ----

Case No . :  WWENG3 SAS l\lo " : SD!3 No . : 8979 

1atri� : ( so i l / water ) WATER 

·.::.aur,� l e  wt/vol : 5 . 0  ( g/mL) !:lb__ 

_evei :  < l ow/med ) L�D_w_• __ 

� Moisture: not dee.  

Lab 

L1:1b 

Date 

Date 

Sam p l e  I il •  -· . 897S·(; 1 

File  I D :  CM37 1 

F:ece.1 ved : 03/ 1 1 /9'::. 

Ar,al yzed : 03/ 19/92 

,:.a l Llmr, : ( pack/cap)  '�=�A�F_· __ D i l ution Factor : 1 . 0 a...;;. ____ _ 

C.AS NO . COMPOW�D 
CONCENTRATION UNITS : 
( ug/L  or ug/Kg ) UG/L 

74-87-3---------Ch loromethane ________ _ 
74-83-9---------Bromome�nane ----------
75 -0 1  -4 ---------Vin y 1 Chl orioe ________ _ 75-00-3---------Chloroetnane _________ _ 
75-09-2---------Methy lene Chl oride _____ _ 
67-64-1 ---------Acetone -------------
75-1 5-0---------Carbon Disu l fide _______ _ 
75-35-4---------1 � 1-Dichloroethene ______ _ 
75-34-3---------1 � 1 -Dichloroethane _____ _ 
540�59-0-------- 1 � 2-Dichloroethene ( tota l > 
67-66-3---------Ch loroform __________ _ 
1 07-06-2-------- 1 , 2-Dichloroethane -------
78-93-3---------2-Butanone -----------
7 1 -55 -6 ---------1 � 1 � 1 -Tri ch  l o  roe thane ____ _ 
56-23-5---------Carbon Tetrachloride ____ _ 
75-27-4---------Bromodichloromethane -----
78-87-5--------- 1 � 2-Dichl oropropane _____ _ 
10061 -0 1 -5------cis- 1 � 3-Dichioropropene ----
79-01-6---------Trichloroethene --------
124 -48 -1 --------Di  bro mo c h  lo  r om ethane -----
79-00-5---------1 � 1 , 2-Trichloroethane ____ _ 
7 1 -43-2---------Benzene -------------
10061 -02 -6 ------trans -1 ,  3 -Di ch  l o  rap rope n e __ : 
75-25-2---------Bromoform ___________ _ 
108-10- 1--------4-Methyl -2-Pentanone -----
591 -78-6--------2-Hexanone -----------
127 - 1 8 -4 --------Tetra c h  lo  roe then e -------
79-34-5---------1 1 1 � 2 ., 2-Tetrach l o roethane __ 
108-88-3--------Tol uene -------------
1 08 -90 -7 --------C h l o  robe n z en e ----------
100-41 -4--------Ethyl benzenp 
1 00-42-5--------Styrene -------------
1330 -20 -7 -------Xy lene ( total ) ________ _ 

FO�:M I '.JOA 

.. ,-\ .I. �  

1 {) 

10  
1C• 
5 

., ,.., 
.I, \.) 

5 
C" 
..J 

5 
C" 
..J 

5 
C" ..J 

10  
C" ..., 
C" 
..J 

5 
C' 
..J 
C" 
,..,/ 

C" 
..J 
C' .... 
5 
C' 
...J 

5 
t: 
._; 

10  
1 (i 

2 
r:: 
..J 

5 
c:-
...; 

5 
5 
5 

" J •• .., 
.l. /  0 /  

[I 

' 
) 

: u f 
. " J  u 

� f  u 7  
u r  
U j  

, U f 
' U -' J 
: U J' T : u  
: u  J 
l U j  

: UT  : u� l U T  
: u ]; : u  '.f 
: u-J' 
: u;-
: U J  
: uj 
' ' l j , u  
: u7 : u :1 
: u:; 
: J  
: u T  
: u "'T  
: u :r 
: u :r  
: u 1  
: u r  

Rev . 0 008  



DATA VAUDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

FCRGW106EB, FCRGWITlA0l, FCRGWIT201, FCRGWIT301, 
FCRGWMW2001, FCRGWMW2101, FCRGWMW201 1D, FCRGWMW2301, 
FCRGWMW2301D, FCRGWMW2601, TB-3, FCRGWMW901, 
FCRGWMW901MS, FCRGWMW901MSD 

b. Holding Times: 
All samples analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blanks not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria .. 

g. Laboratory Duplicates: 
Lab duplicate met QAPP criteria. 

b. . Field Duplicates: 
Field duplicates showed good precision. 

i. Matrix Spike Recoveries: 
Matrix spike met QAPP criteria. 

j. Trip Blanks: 
Trip blank contained Acetone, Tetrachloroethylene, 1,2-Dichloropropane. Data 
estimated (J). 



lA  !=:PA SAMPLE NC . 
VOLATILE ORGANICS ANALY S I S  DATA SHEET 

:=CRGW106EB 
._lJ-lame : SWL-TULSA 

_JO Code: SWOK Case No . :  WWENG2 

Contrac t :  w_· _W�E��_lG�·----

:-3AS i\lo . :  SDG No . : 8943 

�atrix : ( so i l / water)  WATER Lab Samp le  I D :  8:-a.9�4-��· •1���-i ___ _ 

Sampl e  wt/vol :  5 . 0  ( g /mL ) ML Lao F i l e  I D :  LCC>3::: 

Leve 1 :  ( l ow1med > L_o_w __ Date Received : 03/05/92 

% Moisture : not dee . Date Ana l yzed : 03/ 1 1 /9? 

Col umr, : ( pack/cap>  c��-A�F_· __ Di lution Fac tor : 1 . 0 -=-------
CONCENTRATION UNI T S :  

CAS NO. COMPOUND C ug/L or ug/Kg> UG/L Q 

74-87-3---------Chloromethane --------- .l. (1 : u  
74 -83 -9 ---------Brom om et nan e ---------- i , .. •-.: : u  
75 -0 1 -4 ---------Vin v l Chloride ________ _ 10 > I I  

I \.I 

75-00-3---------Chl oroetnane ---------- 10 : u  
75 -09 -2 ---------Methylene Chloride _____ _ 5 : u  
67-64-1 ---------Acetone ____________ _ 1 0 : u  
75-15-0---------Carbon Disul fide -------- 5 : u  
75 -35 -4 ---------1 , 1 -Di ch  lo  roe then e ______ _ ... 

,.,j 
I , ;  , u  

75-34-3---------1 , 1 -Dichl oroethane ------ ... 
,.,j : u  

540-59-0-------- 1 , 2-Dichl oroethene < total ) � ...J . : u  
67-66-3---------Chl oroform ----------- 5 : u  
1 C> 7 -06 -2 --------1 ,  2 -Di ch l o  roe thane ------- ... 

. ...J : u  
78-93-3---------2-Butanone ----------- 1 0  : u  
71 -55 -6 ---------1 � 1 ,  1 -Tri ch lo  roe thane -----
56-23-5---------Carbon Tetrachl oride -----

5 : u  
s : u  

75-27-4---------Bromodichl oromethane -----
78-87-5--------- 1 � 2-Dichloropropane ------

>= : u  ,.,j 

7 : J°  
1006 1 -01 -5------c is- 1 , 3-Dichl oropropene ___ _ 5 : u  
79-01 -6---------Trichloroethene -------- 5 : u  
124 -48 -1 --------Di  bro mo c h  lo  r om et  h � n e -----
79-00-5---------1 , 1 �2-Trich loroethane ----- 5 : u  

5 : u  
71 -43-2---------Benzene ��:::-----------
1 0061 -02 -6 ------trans -1 ,  3 -Di ch  l o  r op rope n e _ _  : 

&::' : u  ...J 

5 : u  
75-25-2---------Bromoform ------------ C' : u  ,.,j 

108 -1 0  -1 --------4 -Methyl -2 -Pent anon e -----
591 -78-6--------2-Hexanone -----------
1 27 -18  -4 --------Tetra c h  l o  roe then e -------

1 0  : u  
1 0  : u  

5 : u  
79-34-5---------1 , 1 , 2 , 2-Tetr�ch l oroethane 5 : u  
108-88-3--------To l uene -------------
108 -90 -7 --------Chlo robe n z en e ----------

5 : u  
c::' : u  ...J 

100-41 -4--------Ethyl benzene_ 5 : u  
100-42-5--------Styrene ____________ _ 
1330-20-7-------Xy l ene , tota l )  --------- 5 : u  

5 : u  
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1 A  
VOLAT I LE ORGANI CS ANALYSIS DATA SHEET 

EF'A SAMF'LE h ;j-., 
'"tJ • 

FCF:GWIT 1AO 1 

Name: SWL-TULSA Contract :  WWEMG :..a.a..a'-'="'-=----

.,o Code: Sl.>JOI< Case No . :  WWENG2 SDG No . :  8943 

Matrix : C soi l /water) WATER Lao Sample I D :  o.��9_4�2-, :�:�1 ___ _ 

:;ample  wt/vol : 5 . 0  ( g/mLi !:'.1b__ 

L.eve l :  ( l ow/med ) L-O�W __ 

% Moisture: not dee . 

Lab F i l e  I D :  LCO15 

Date Received : 03/05/92 

Date Analyzed : 03/ 10/92 

CoiL1mn : ( pack/cap)  ��--A�F_· __ Di lution Factor : �1�-�o __ _ 

CONCENTRATI ON UNITS: 
CAS NO . COMPOUND C ug / L  or ug/Kg ) UG/L 

74-87-3---------Chloromethane _________ _ 
74-83-9---------Bromometnane _________ _ 
75-01 -4---------Vinyl Chl orioe ________ _ 
75-00-3---------Ch loroetnane _________ _ 
75-09-2---------Methy lene Chloride ______ _ 
67-64- 1 ---------Acetone ____________ _ 
75-1 5-0---------Carbon D i sulf ide --------
7 S -35 -4 ---------1 � 1 -Di c h  l o  roe then e ______ _ 
75-34-3---------1 � 1 -Di c h l o roethane ______ _ 
54O-59-0--------1 � 2-Dichloroethene ( tota l ) 
67-66-3---------Ch loroform -----------
1O7 -06 -2 --------1 � 2 -D i  ch  l o  roe thane -------
78-93-3---------2-Butanone __________ _ 
7 1-55-6--------- 1 � 1 � 1 -Trichloroethane -----
56-23-5---------Carbon Tetrachloride -----
75-27-4---------Bromodichloromethane -----
78-87-5---------1 , 2-Dichloropropane _____ _ 
1OO61 -O1 -5------c is-1 � 3-Dichloropropene ___ _ 
79-O1 -6---------Trich l o roethene _______ _ 
124-48-1 --------D ibromoch loromethane -----
79-OO-5---------1 , 1 , 2-Trichloroethane -----
71 -43-2---------Benzene -------------
1OO61 -O2 -6 ------trans -l ,  3 -Di  c h  l o  r op rope n e __ : 
75-25-2---------Bromoform ------------
1 08 -1 0  -1 --------4 -Methyl -2 -Pent anon e -----
591 -78-6�-------2-Hexanone -----------
1 27 -1 8  -4 --------Tetra c h  l o  roe then e -------
79-34-5---------1 , 1 � 2 , 2-Tetrac h loroethane __ : 
108-88-3--------Toluene -------------
1 O8 -9O -7 --------Chlo robe n z en e ----------
1OO-4 1 -4--------Ethyl benzene _________ _ 
1 O0-42-5--------Styrene ____________ _ 
1 33O-2O-7-------Xy lene ( tota l >  ---------

FOF:M l VOA 

Q 

1 0  i U  
iO  I J I  

I 1..1 

1 (l , U  
1 (1 : u  

C' 
...J i u  .-. 
0 : J  
5 : u  
C' 
...J : u  
5 : u  
C' ..J : u  
C' 
..J : u  
C' ...J : u  

1 0  : u  
C' 
..J : u  
5 : u  
5 l U  
C' 
..J : u  
C" .� : L, 
5 :-u 
C' 
..J : u  
5 : u  
C' 
..J t Ll 
C" 
..J : u  
C' 
...J : u  

1 0  : u  
1 (> ;:r 9 

� ....s ' U  
5 u 
C' ...J u 
5 u 
5 u 
5 u . I 

I 

• ' 8
""' 
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� A  
•iOLATILE OF:GANICS ANALYSI S  ·3HEET 

Contr�ct : W  ��W�E�N�G��----

EPA SAMPLE NO. 

FCF:G�J I T2(1 1 

_ab Code:  SWOf:� Case No . :  WWENG2 SDG No . : 8943 

Matrix : , s01 l 1 wate r J  WATER 

3ampie wt/vo l :  5 . 0  ( g/mL) !:!L_ 

!..evei : < low/med ) L=O�w_· __ 

% Moisture : not cec . 

Lab 

Lab 

Date 

Date 

Samp l e  I D :  8943 13 

File I D :  LC017 

F:eceived : 03/05/9� 

Analyzed : 03/ 10/92 

Column : ( pac k/cap )  L���A�F_· __ Dilution Fac to r :  1 . 0 �------
CAS NO . COMPOUND 

CONCENTRATION UNITS : 
( ug/L or ug/kg ) UG/L 

74-87-3---------Chl oromethane _________ _ 
7 4-83-9---·------Bromomethar,e ----------
75 -O1 -4 ---------Vinyl Chloride ________ _ 
75-C�-3---------Ch loroethane ----------
75 -09 -2 ---------Methyl Q n e Chloride -------
67-64-1---------Acetone ___________ _ 
75-15-0---------Carbon Disu l fide --------
75-35-4---------1 � 1 -Dichloroeihene -------
75-34-3---------1 � 1 -Dichloroethane ______ _ 
54O-59-O--------1 � 2-Dichloroethene ( tota l )  
67-66-3---------Chl oroform -----------
1 O7 -O6 -2 --------1 ,  2 -Di c h  lo roe thane -------
78-93-3---------2-Butanone -----------
7 1  -55 -6 ---------1 ,  1 ,  1 -Trichloroetr,ane ____ _ 
56-23-5---------Carbon Tetracnloride -----
75-27-4---------Bromodichlorcmethane -----
78-87-5---------1 , 2-Dichloropropane _____ _ 
10061-01 -5------c is- 1 , 3-Dich l oropropene ___ _ 
79-O1-6---------Trichloroethene --------
124 -48 -1 --------D i  bro mo c h  lo  r om ethane -----79-OO-5--------- 1 , 1 , 2-Trichloroethane -----
7 1 -43-2---------Benzene ____________ _ 
10061-02-6------trans-1 , 3-Dicnloropropene_: . 
75-25-2---------Bromoform ------------
108 -10 -1 --------4 -Methyl -2 -Pent anon e ____ _ 
59 1-78-6--------2-Hexanone -----------
1 27 -18  -4 --------Tetra c h  lo  roe then e -------

: · 79-34-5-�-------1 � 1 , 2 , 2-Tetrachl oroethane __ 
1 08-88-3--------Toluene -------------
108 -9O -7 --------C h l o  robe n z en e ----------
1 OO-41 -4--------Ethy l benzene ----------
1 00 -42 -5 --------Styrene -------------
1330 -20 -7 -------X y l ene ( tota l ) ---------

FOF:M ! VOA 

Q 

l (i : u  
1 (I : u  
10 : u  
1 (l : u  

C" : u  -· 
1 1 :; 

c:-u : u  
5 : u  

4 1  

78 
c:-u : u  
5 : u  

1 0  : u  
.... c:-..::.u 

5 : u  
5 u 
5 u 
,:: 
..J u . ,..., J. C  
C" -· u 
c:-u u 
5 : u  
5 : u  
c:-
...J l U  

10 : u  
10 : u  

5 : u  
5 : u  
t:: 
..J : u  
t:: -· : u  
5 ! U  
5 : u  
5 : u  

1 /87 Rev
0 0 2 1  



1 A  EF·A SAMPLE NL . 
VOLATI LE OF:GANICS ANALYSIS DATA SHEET 

FCF�GW I T30 1 
'4ame: SWL-TULSA Cont..-act :  WWENG 

__ ab Code: SWOK Case r�o . : l>JWENG2 SAS Mo . :  SDG No . : 8·:,,43 

Ma�rix :  ( so i l /water ) WATER Lab Samele I D :  89430 1 
=..;._:..;a..;... _____ _ 

·�amp i e  wt/voi : 5 . 0  ( g/mL ) t:1b._ Lab Fi l e  I D :  LC005 

'...evel :  ( low/med ) L=O�W __ Date Rec e ived : 03/05/92 

% Moisture : not dee . Date Anal yzed : 03/ 1 0/ 92 

Column : ( pack/cap) C �A�F�·-- Dilution Factor: �1�-�◊--

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

74-87-3---------Chloromethane ________ _ 
74-83-9---------Bromomethane _________ _ 
75-01 -4---------Viny l  C h l oride ________ _ 
75-00-3---------Chloroethane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1 ---------Acetone ___________ _ 
75-1 5-0---------Carbon Disul fide _______ _ 
75-35-4---------1 , 1-Dich loroethene ______ _ 
75-34-3---------1 , 1-Dichloroethane _____ _ 
540-59-0-------- 1 , 2-Dichl oroethene ( tota l )  
67-66-3---------Chl oroform __________ _ 
107-06-2--------1 , 2-Dichloroethane _____ _ 
78-93-3---------2-Butanone __________ _ 
7 1 -55-6---------1 � 1 , 1 -Trichloroethane ____ _ 
56-23-5---------Carbon Tetrachloride ____ _ 
75-27-4---------Bromodi c h loromethane -----
78-87-5--------- 1 , 2-Di c h l oropropane _____ _ 
10061-0 1 -5------c i s-1 , 3-Dichl oropropene ___ _ 
79-01-6----------T richloroe.thene --------
124 -48 - 1 --------D i  bro mo c h  lo  r om ethane ____ _ 
79-00-5--------- 1 � 1 � 2-Trichloroethane ____ _ 
7 1 -43-2---------Benzene -------------
10061 -02 -6 ------trans - 1 � 3 -Di ch  l o  r op rope n e __ : 
75-25-2---------Bromoform ------------
1 o a -1 o - 1 --------4 -Methyl -2 -Pent anon e ____ _ 
591 -78-6--------2-Hexanone -----------
127 - 18 -4 --------Tetra ch l o  roe then e -------
79-34-5--------- 1 , 1 . 2 . 2-Tetrach l oroethane : 
108-88-3--------T�l �e�e · --
1 08-90-7--------Chl orobenzene ----------
100-41-4--------Ethylbenzene _______ _ 
1 00-42-5--------S�yrene ____________ _ 
1 330-20-7-------Xylene ( total ) ---------

FORM I \JOA 

(! 

1(> : u  
10 I 1 1  , u  
1 0  : u  
10 : u  

5 : u  
1 (> : u  

5 : u  
5 : u  
4 : J  
5 : u  ., 
5 : u  = -' : u  

1 0  : u  
8' �-

C' -' : u  
c--' : IJ 
c-
..J : u  
C' 
..J : u  

34 
c-
..J : u  
5 : u  
c-
...J : u  
C' 
...J : u  
5 : u  

10 : u  
1 0  : u  

5 : u  
5 : LJ  
5 : u  
C' 
...J : u  
C' 
..J : u  
5 : u  
C' -' : u  
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i A  EPA SAl'1PLE NO . 
VOLAT I LE ORGANICS ANALYSI S  DATA SHEET 

FCRGWMW200 i 
;,�ame: ·3WL-TULSA Cc:iritract :  ilii.&JENG '"""-'=..;...;;;'-----

... o Code: Sl>.iOI< Case No . :  �j�jENG2 SAS t•Jo . : SI)G t•lo ... : 894.3 

Matri x :  C so1 l/water)  w�1�H Lab Sam p l e  I D :  

:3ampl e  wt/vo l :  5 .  () ( g ;  mi... ) ML Lao F i l e  I D :  LCC�t 1 

L..evel :  ( low/med ) LO�i Date Receive d :  ()3/(>5/92 

% Moisture: not dee . Date Anal yzed : 

;_:;c, iumn : ( pa.cl<: /cap )  CAF· D i l ution Factor: �1_._c_i __ _ 

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

74-87-3---------Ch l oromethane _________ _ 74-83-9---------Bromometnane __________ _ 
75-01-4---------Vinyl Chlorioe _________ _ 
75-00-3--�------Chl oroe�nane -----------
75-09-2---------Methylene Chl oride ______ _ 67-64-1---------Acetone _____________ _ 
75-15-0---------Carbon Disul fide _______ _ 
75-35-4---------1 , 1 -Dicnlcroethene ______ _ 
75-34-3--------- 1 , 1 -Dichloroethane ______ _ 
54(>-5•'.j-(>-------- 1 � 2-Di c h loroethene ( total ) 
67-66-3---------Ch l oroform __________ _ 
1 07-06-2--------1 , 2-Di c h loroetnane ______ _ 
78-93-3---------2-Butanone ------------
7 1  -55 -6 --------- 1 ,  1 ,  1 -Tri  ch  l o  roe t nan e ____ _ 
56-23-5---------Carbon Tetrach loride _____ _ 
75-27-4---------Bromodi c hloromethane ------
78-87-5---------1 �2-Dic h l oropropane ------
1 (>06 1 -01 -5------cis-1 , 3-Dich l oropropene ___ _ 
79-0 1 -6---------T�ichloroethene ________ _ 
1 24-48-1 --------Dibromoch loromethane ------
79-00-5�--------1 , 1 , 2-Trichloroethane -----
7 1 -43-2---------Benzene _____________ _ 
1 (>061 -02-6------trans-l , 3-Di c h l oropropene ___ : 
75-25-2---------Bromoform -------------
1 08 -1 0  -1 -------4 -Methyl -2 -F' en tan one ------
59 1 -78-6--------2-Hexanone ___________ _ 
1 27-18-4--------Tetrac hloroethene _______ _ 
79-34-5--------- 1 . 1 . 2 , 2-Tetrac h l oroethane 
1 08-88-3--------Tol uene --------------
108 -90 -7 --------Chio robe n z en e ' ----------100 -41  -4 --------Ethyl benzene __________ _ 
100-42-5--------Styrene _____________ _ 
1330-20-7-------Xy l ene ( total > _________ _ 

FO�;M I VOA 

Q 

10 ' ' '  , u  
1(>· ' I '  , u  
1 0  I o  I , u  
,f ,�, 
.I. •. _, : u  

5 I I I , u  
10 : u  

c-..., : u  
,.J : u  
5 : u  
::-
,.J : u  
5 : u  
<: 
,..J : u  

10 : u  
C' 
,.J : u  
'5 : u  
C' _, i U  

5 : u  
,: 
,.J : u  .. ..., ; Li 
C' 
,.J ! U  
5 : u  
5 : u  
5 : u  "" _, : u  

1 0  : u  
10  • I I  , u  
5 : u  
5 : u  
5 ' ' t  u 
5 : u  
<::; / Li 
;;: ..., : u  
C: 
·..J ; U  

:i. 187 F:eOD 3 7 



.. ,-. 
. L /"'I  

VOLATILE ORGANICS ANALYSIS DATA SHEET 

L -"' b Name : S=· _W-=L._-_T=..;l:::.J=L-=S�A.;._ ________ _ Contrac t :  w __ w-E-N_G_� ___ _ 

EPA SAMPLE NO . 

FCF:GWMW2 101 

-� Code : SWOi< Case No . :  WWENG2 SAS No . :  SDG No . :  8943 

�atr1x :  ( soi l /water ) WATER Lab Sam p l e  I D :  8 ___ 9_4_:._,i�)Y��----

3amp li=  wt/vol : 5 . 0  ( g / mL )  t1b_ Lab F i l e  I D :  LC(>35 

:_svel : ( l owimed ) L=O_W __ _ Date Received : 03/05/92 

% Moisture: not dee . Date Ana l yzed : 03/ 1 1 /92 

,:ol umn : < pack/cap} c�:_A_F_· __ D i l u tion Factor: �1�-�c_, __ _ 

CAS NO. COMPOUND 
CONCENTRATI ON UNI T S :  
( ug/L  o r  ug/Kg ) UG/L  

74-87-3---------Chlorometnane _________ _ 
74-83-9---------Bromometnane _________ _ 
75-01-4---------Vinyl .Chl oride ________ _ 
75-00-3---------Cri 1 oroe t r,ane ----------
75 -09 -2 ---------Methyl er I e Chloride ______ _ 
6 7-64-1 ---------Ac etone ____________ _ 
75-15-0--------Carbon Disul fide --------
75 -35 -4 --------1 � 1 -Di c � l c roe t n en e ______ _ :- 75-34-3---------1 , 1-Dich l o roethane ______ _ 
540-59-0--------1 , 2-Dichl oroe�nene ( tota l )  
67-66-3----�----Ch lorcform -----------
107 -06 -2 ---- ---1 ,  2 -Di ch l o  roe thane ______ _ 
78-93-3---------2-Butanone __________ _ 
7 1 -55-6---------1 , 1 , 1 -Trichl oroethane -----
56-23-5---------Carbon Tetrachloride -----
75-27-4---------Bromoo ichl oromethane -----78-87-5---------1 � 2-Dic h l o ropropane _____ _ 
10061-01-5------c i s-1 , 3-Dichl oropropene ___ _ 
79-01-6---------Trichl oroethene --------
124 -48 -1 --------Di bro mo c h  lo r om ethane -----
79-00-5---------1 , 1 ,2-Trichloroethane -----
7 1 -43-2---------Benzene -------------
10061 -02 -6 ------trans -1 ,  3-Dichloroproperse_: 
75-25-2---------Bromoform ------------
108 -10  - 1 --------4 -Methyl -2 -Pent anon e -----
591 -78-6--------2-Hexanone -----------
127 - 18 -4 --------Tetra c i-, l oroether,e -------
79-34-5---------1 . 1 . 2 . 2-Tetrachl oroethane : 
108-88-3--------T�l�e�e ___________ :::: 
108-90-7--------Chl oroben zene ----------
1 00-41-4--------Ethyl benzene ----------
100 -42 -5 --------Styrene -------------
1330 -20 -7 -------Xyl ene < total ) ---------

·•· 

FORM I VOA 

Q 

10 : u  
l (l : u  
1 (l : l • , u  
10  : u  

C' -> : u  
10  : u  .. 

...J : u  
5 : u  .. -> : u  
5 : u  
C' 
..J : u  
5 : u  

1 0  : u  
5 : u  
5 : u  
5 : u  
5 : u  = : u  ....J 

. :, 
.L ,.j 

5 : u  
C' 
..J : u  
5 : u  
5 : u  
5 : u  

10 : u  
1 (l ;:t 59 
5 : u  
5 : u  
5 : u  
5 : u  
C' 
,.j : u  
C' 
...i : u  
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l A  
VOLAT I LE ORGAN I CS ANALYS IS DATA SHEET 

SAMPLE k49t 
l '.fL! • 

FCF:Gl>JMW21 OLD 
·-o..ia.me:  

__ o Code:  

SWL-TULSA 

SWOK Case No . :  vJWENG2 

- . . 1..:on tr-ac t :  

SAS !'Jo . : 

vlWENG 

8943 

Matrix : ( so i l / water J WATER Lab Sam p l e  I D :  8=�-9_4_:_·-,,�)_8 ____ _ 

S..-.mple wt/vo l : 5 .  (; ( g / mL ) Mi_ Lao File  I D :  LC034 

L.evel : ( l ow/med ) L_O_�_• __ Date Received : 03/05/92 

:: MoistL1re : not dee . Date Analyzed : 03/ 1 1 /92 

Column : ( pack/cap > C ��A-F_· __ Dil ution Facto r :  �i�-�o __ _ 

CONCENTRATION UNITS : 
CAS NO . COMPOUND C ug / L  or ug/Kg > UG/L 

74-87-3---------Chloromethane _________ _ 
74-83-9---------Bromomethane _________ _ 
75-01-4---------Vinyl Chl or1ae ________ _ 
75-00-3---------Chl oroethane __________ _ 

: 75-09-2---------Methylene Chloride ______ _ 
67-64-1 ------�--Acetone --------------75-15-0---------Carbon Disul fide _______ _ 
75-35-4--------- 1 , 1-Dic hloroethene ______ _ 
75-34-3---------1 , 1-Dichloroethane ______ _ 
540-59-0--------1 , 2-Dichloroethene ( total ) 
67-66-3---------Chl oroform ___________ _ 
1 07-06-2-------- 1 , 2-Dic h l oroethane ______ _ 
78-93-3---------2-BLI ta.none ___________ _ 
7 1-55-6---------1 , 1 , 1-Trichloroethane -----
56-23-5---------Carbon Tetrachloride _____ _ 
75-27-4---------Bromod i c h loromethane _____ _ 
78-87-5---------1 , 2-Dichloropropane _____ _ 
1 006 1 -01 -5------cis-1 , 3-Dichloropropene ___ _ 
79-0 1 -6---------Tri c h loroethene ________ _ 
1 24-48-1--------Dibromoch l oromethane _____ _ 
79-00-5---------1 � 1 , 2-Trichloroethane -----
7 1 -43-2---------Benzene _____________ _ 
1006 1 -02-6------trans-1 , 3-Dichl oropropene_: 
75-25-2---------Bromoform ------------
1 08 -1 0  -1 --------4 -Methyl -2 -Pent anon e _____ _ 
591 -78-6--------2-Hexanone ___________ _ 
127-18-4--------Tetrach loroethene ______ _ 
79-34-5--------- 1 , 1 , 2 , 2-Tetrachl oroethane __ 

· 1 08-88-3--------Toluene --------------
1 08-90-7--------Chl oroben zen� ----------
100-41-4--------Ethyl benzene __________ _ 
1 00-42-5--------Styrene _____________ _ 
1 330-20-7-------X y lene ( to ta l )  ________ _ 

FOF:M I ,  \'OA 

1 0  : u  
l(l J i ;  , u  
1 () : u  
1 (; : u  
5 i i  I , u  . ,·, � • .. , ' >  > , u  
5 : u  
5 : u  
5 : u  
5 : u  
C' 
....J : u  
5 : u  

1 0  : u  
0 . 8 : J  
i:: 
,.J : u  
;;:-...; : u  
5 l U  
C' 
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1 0  : u  
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1 A  EF·A SAMPLE NC. . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

FCRGI.-JMW:230 i 
Name : SWL-TULSA Contract :  l>lvJENG "'-'-"="-'=----

,_c\b Cede: SWOK Case No . :  WWENG2 SAS No. : SDG No. : 8943 

Matri x :  ( so i l /water > WATER 

Sam p l e  wt/vo l : ::, • 0 ( g/mL )  t1b__ 

Level : ( l ow/med ) L=O=��'--

'l. Moisture: not dee . 

Lab 

Lab 

Date 

Date 

Sampl e  I D :  894303 

F i l e  ! D :  LC007 

F:ecei ved : o::, /(15/ '�2 

Analyzed : 0::/ 10/92 

Column : ( pack/cap)  C ___ AF_· __ Di l ution Factor : _1�-�o __ _ 

CONCENTRATION UNITS:  
CAS ·No . COMPOUND C ug/L or ug/Kg ) UG/L 

74-87-3---------Chloromethane ---------
74 -83 -9 ---------Brom om ethane _________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-00-3---------Chloroethane _________ _ 
.75-09-2---------Methylene Chloride _____ _ 
67-64-1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disul fide -------
75-35-4---------1 . 1 -Dichl oroethene _____ _ 
75-34-3---------1 � 1-Dichloroethane _____ _ 
540-59-0--------1 � 2-Dichl oroethene ( total ) 
67-66-3---------Chloroform -----------
107-06-2--------1 , 2-Dichloroethane ------
78-93-3---------2-Butanone -----------
71  -55 -6 ---------1 ,  1 ,  1 -Tri ch l o  roe thane -----
56-23-5---------Carbon Tetrac h loride -----
75-27-4---------Bromodichloromethane -----
78-87-5--------- 1 , 2-Dichloropropane _____ _ 
1 0061 -01 -5------cis-1 , 3-Dichl oropropene __ _ 
79-01-6---------Trichloroethene --------
124 -48 -1 --------D i  bro mo c h  lo  r om ethane -----
79-00-5---------1 , 1 , 2-Trichloroethane ____ _ 
71-43-2---------Benzene -------------
1 0061-02-6------trans-1 , 3-Dichloropropene_: 
75-25-2---------Bromoform -----------
1 08-1 0-1 --------4-Me_thy 1-2-Per, tan one -----
591 -78-6--------2-Hexanone -----------
1 27 -18 -4 --------Tetra ch  l o  roe then e -------
79-34-5--------- 1 , 1 , 2 , 2-Tetrachloroethane __ 
108-88-3--------Toluene -------------
108-90-7--------Chlorobenzene ---------
! 00-41 -4--------E t r,y l ben = en e ----------
100 -42 -5 --------Styrene -------------
1 330-20-7-------X y l ene ( total ) ---------

FORM I 'v'OA 

Q 

10  : u  , . 
10 I I I , u  
1 0  ; U  

. 1 (1 : u  
,:, 
,.J : u  

10  ' 1 1  , _ 
5 . J U  
5 : u  
5 I I I , u  
5 : u  
5 : u  
5 : u  

1 0  : u  
5 : u  
5 : u  
C" 
,.J : u  
5 : u  
5 : u  
7 

5 : u  
5 : u  
5 : u  
5 :u  
5 : u  

10  : u  
1 <) :t 47 I •  

5 : u  
5 : u  
� I I I , u  
5 : u  
5 : u  
5 : u  

1 /87 R�v .0 0 5 5  



1A  
VOLATILE ORGANICS ANALYSIS SHEET 

EPA SAMPLE NO. 

FCHGWMW230LI) 
Name: SWL-TULSA Cc.ntract : �  �j�W:..::E:.!N�G::::..., __ _ 

•_ao Caae : SWOK Case No. :  WWENG2 SDG J\Jo .  : 8943 

r1atrL: : ( so i l  /water ) \.<JATEF: Lab Sample I D : 8 :-�-4�:�•,!�)=2 ___ _ 

aample wt/vo l : 5 .  0 ( g/mL) t!!:__ Lab F i l e  I D :  LC006 

( low/med ) 1:-�0�\.ll __ _ Date Receiveo : 03/05/92 

1/. Moisture : not dee . Date Analyzeo : 03/ 10/9? 

Col Limn : ( pack/cap)  C=�-�p __ Di l ution Factor : �1�-�o __ _ 

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

74-87-3---------Chloromethane ________ _ 
74-83-9---------Bromomethane _________ _ 
75-01 -4---------Vinyl  Chl oride ________ _ 
75-00-3---------Chloroetnane _________ _ 
75-09-2---------Methyl ene Chloride ______ _ 
67-64-1---------Acetone ____________ _ 
75-1 5-0---------Carbon Disul fide _______ _ 
75-35-4---------l � l �Dichloioethene ______ _ 
75-34-3---------1 , 1-Di c h loroethane ______ _ 
54(1-59-(,--------1 � 2-Dicl'", l oroethene < tota 1 )  
67-66-3---------Chloroform __________ _ 
107-06-2�------- 1 � 2-Dich l oroethane ______ _ 
78-93-3---------2-Butanone __________ _ 7 1-55-6---------1 , 1 � 1 -Trichloroethane ____ _ 
56-23-5---------Carbon Tetrac h l oride -----
75-27-4---------Bromodichloromethane ____ _ 
78-87-5---------1 � 2-Dichloropropane _____ _ 
10061-0 1 -5------cis-1 � 3-Dichloropropene ___ _ 
79-01 -6---------Trichloroethene _______ _ 
1 24-48-1 --------Dibromoc h l oromethane -----
79-00-5---------1 , 1 , 2-Trichloroethane ____ _ 
7 1-43-2---------Benzene ____________ _ 
1 0061 -02-6------trans-1 , 3-Dichloropropene __ : 
75-25-2---------Bromoform ___________ _ 
108-10- 1--------4-Methyl-2-Pentanone ____ _ 
591-78-6--------2-Hexanone __________ _ 
127-1 8-4--------Tetrach l oroethene ______ _ 
79-34-5--------- 1 , 1 � 2 � 2-Tetrach loroethane __ : 
108-88-3--------Toluene -------------
108 -90 -7 --------Chlo robe n z en e ________ _ 
1 00-41 -4---�----Ethyl benzene _________ _ 
100-42-5--------Stvrene ____________ _ 
1 330-20-7-------Xylene < to ta l )  ________ _ 

FORM I VOA 

Q 

1 0  : u  
1 0  : u  
! 0 I I I , u  
1 0  l i > , u  
5 : u 

.. ,·, 
.1 "·' : u  

C' -> � u  
5 : u  
5 : u  
C' 
...J : u  
5 ; U 
c:-
..J : u  

1 0  : u  
C' 
..J : u  
5 : u 
5 : u  
5 : u  
5 •t I ,  , v  
5 
c:--> : u  
5 : u  
5 : u  ... 
..J : u  
5 : u  

1 0  : u  
1 0  � u  
40 fJ 

C' -> : u  
5 : u  
5 : u  
5 : u  
c:-
.:., : u  
c:--> : u  

1 / 87 Ffev .Q O G 1 



1A EPA SAMPLE ND . 
VOLATILE ORGANICS ANALYSIS  DATA SHEET 

FCF:Gl->JMvi2601 
Name: SWL-TULSA Con tra c t :  W:...;..;..aW�E�N�G�: __ _ 

_,o Cod e :  SWQK Case No . :  WWENG2 SAS No . :  SDG J\io. : a·=,43 

Matrix : ( so i l / water ) WATER �ab Sample  I D :  8--o�,_4_3=1-2_· ___ _ 

Sample wt/vo l : 5 . 0  ( g/mL) � Lab F i l e  I D :  LC0 1 6  

( low/med) L=· �O�W�- Date Received : 03/05/92 

% Moisture: not dee . Date Anal yzed : 03/ 1 0/92 

2olumn : ( pack/ca p )  C=-A-F_· __ D i lu tion Factor : -1�._o __ _ 

CONCENTRAT ION UNITS : 
CAS NO . COMPOUND C ug/L  or ug/Kg > UG/L 

74-87-3---------Chloromethane ________ _ 
74-83-9---------Bromomethane _________ _ 
75-01 -4---------Vinyl  Chloride ________ _ 
75-00-3---------Chloroethane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1 ---------Acetone -------------
75-15-0---------Carbon Disul fide -------
75-35-4--------- 1 , 1 -Dichloroethene _____ _ 
75-34-3---------1 , 1-Dichloroethane _____ _ 
540-59-0-------- 1 � 2-Dichloroethene ( tota l >  
67-66-3---------Chl oroform -----------
107 -06 -2 -------- 1 ,  2 -Di c h  l o  roe thane _____ _ 
78-93-3---------2-Butanone -----------
7 1 -55 -6 --------- 1 ,  1 ,  1 -Tri ch  lo roe thane -----
56-23-5---------Carbon Tetrach loride ____ _ 
75-27-4---------Brcimodich loromethane -----
78-87-5--------- 1 , 2-Dichloropropane _____ _ 
1006 1-0 1 -5------cis-1 , 3-Dichl oropropene __ _ 
79-01-6---------Trichl oroethene _______ _ 
124-48-1 --------Dibromochloromethane -----
79-00-5---------1 � 1 � 2-Trichloroethane -----
7 1-43-2---------Benzene ____________ _ 
1 0061 -02-6------trans-1 � 3-Dichloropropene __ : 
75-25-2---------Bromoform -----------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e -----
591-78-6--------2-Hexanone __________ _ 
127- 18-4--------Tetrac h l oroethene ______ _ 
79-34-5---------1 , 1 , 2 , 2-Tetrachloroethane __ 
108-88-3--------Toluene -------------
1 08-90-7--------Chl orobenzene ---------
1 00 -41 -4 --------Ethyl benzene ----------
100 -42 -5 --------Styrene ____________ _ 
1 330-20-7-------Xylene ( total ) ---------

FORM I \JOA 

Q 

1 0  : u  
1 0  ; I '  

I ,.J 

1 0  ; U  
1 () : u  
5 : u  

1 0  : u  
5 : u  
C' 
...J ' U  
C' 
..J u 
5 u 
,:: 
...J u 
5 u 

1 0  LI 
C' ...J 
C' 
,J u ... 
...J LI 

C" 
...J u 
5 : u  
C' 
..J : u  
C' ...J : u  
5 : u  
5 : u  
5 : u  
C' _, : u  

1 (I l LI  
10  : u  

...::\ : J  
C' -· : LI  
C' 1 1 1  , u  
C' ...J : u  
C' 
..J : u  
5 : u  
5 : u  



l A  EPA SAMPLE :\10 .  
VOLATILE ORGAN1CS ANALYSIS DATA SHEET 

FCF:GWl'1W90 1  
L .Jame : ?WL-TULSA Con1:ract : W  ��w�·E�N�G��----

_.:1.0 Code: S1.<JOK Case No. :  WWENG2 SAS Na . :  SDG No . :  8Q43 

Matri x :  < soil /water) WATER Lab Samole  I D :  8���q�4�:�,(�>4..:._ ___ _ 

.:iamp le  wt/vo l :  5 .  0 ( g/mL) t:1L_ Lab F i l e  I D :  LC(H)8 

:_evel :  ( low/med ) L =�O�W.;__ Date Received : 03/05/92 

% Moisture: not dee . Date Ana l yzed : 03/ 10/ 92 

,::o lumn : < pack/cap> c_A�F_· __ D i l ution Factor: �1�--(_> __ _ 

CONCENTRATION UNI TS :  
CAS NO. COMPOUND C ug/L or ug/Kg > UG/L 

74-87-5---------Chl oromethane _________ _ 
74-83-9---------Bromomethane _________ _ 
75-0 1 -4---------Vinyl Chloride ________ _ 
75-00-3---------Chl oroethane _________ _ 
7�-09-2---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone ____________ _ 
75"-15-0---------Carbon Disul fide _______ _ 
75-35-4---------1 , 1-Dichl oroethene ______ _ 
75-34-3---------1 , 1-Dichloroethane ______ _ 
540-59-0--------1 ,2-Dichl oroethene < tota l )  
67-66-3---------Ch loroform __________ _ 
107-06-2--------1 � 2-Dichloroethane ______ _ 
78-93-3--------�2-Butanone -----------
71 -55 -6 --------- 1 , 1 � 1 -Tri ch  l o  roe thane ____ _ 
56-23-5---------Carbon Tetrac h l oride 
75-27-4-----�---Bromod ichl oromethane 

----------
78-87-5--------- 1 � 2-Dichloropropane _____ _ 
1006 1-0 1 -5------cis-1 �3-Dichloropropene ___ _ 
79-0 1-6---------Trich l oroethene _______ _ 
124-48-1--------Dibromoch l oromethane ____ _ 
79-00-5--------- 1 , 1 , 2-Trichloroethane ____ _ 
71 -43-2---------Benzene -------------
10061 -02 -6 ------trans� 1 ,  3 -Di ch l o  r op rope n e __ : 
75-25-2---------Bromoform ___________ _ 
108-10-1 --------4-Methyl -2-Pentanone -----

' 591-78-6--------2-Hexanone -----------
1 27 -18  -4 --------Tetra ch l o  roe then e -------
79-34-5--------- 1 , 1 , 2 , 2-Tetrach loroethane 
1 08-88-3--------T�l�te,:,e 

-

1 08-90-7--------Chl orobenzene ----------
100-41-4--------Ethyl benzene _________ _ 
100-42-5--------Styrene ____________ _ 
1330-20-7-------Xylene ( total ) ________ _ 

FORM I VOA 

Cl 

1 0 : u  
1(> : u  

. 1 0  :u  
1 0  : u  

5 : u  
7 I -, I U  

5 : u  ... 
..,J : u  
5 : u  
r:r 
..,J : u  ... ..,J : u  
5 : u  

1 0 : u  
9 ... 
..,J : u  ... 
..,J : u  
C' 
,.j : u  ... 
...J : u  
2 : J  
5 : u  
5 : u  
5 : u  
5 : u  
5 : u  

1 0  : u  
1 0  : u  

5 : u  
5 : u  
5 : u  
5 : u  
C: ! u 
5 : u  
5 : u  

l /87 F..:ev 
O O 7 5 



.. ,,.•� 
i """  

VOLATILE ORGANI CS ANALYSIS  DATA SHEET 

,_:1.b Name : :...==-... w __ L __ -_T .... U __ l_L_S"'"'A _________ _ Cc:ontra c t :  w __ · · __ 1;J __ E __ t, __ Jc __ ... ___ _ 

EF·A SAMPLE NO . 

TB-3 

ode : SWOI< Case No . : �JWENG2 :3AS No . :  SDG No . :  8943 

�atr i x : i soi l /wate r )  WATER 

:3ample wt./vo l : 5 . (i ( g /mL)  t:1b_ Lab F i l e  I D :  LC018  

:_eve l : ( l ow/med ) ·�L�O�w�· -- Date Received : 03 105/92 

% Moisture : not dee . Date Analyzed : 03/ 10/92 

( pack/cap i Di lution Fac to r :  �1�·�0 __ _ 

CONCENTRATION UNI T S :  
CAS NO • .  COMPOUND C ug/L or ug/Kg > UG/L C'I 

74-87-3---------Chloromethane ________ _ 10 : u  
74-83-9---------Bromomethane_-_______ _ 1 () : u  
75-01-4---------Vinyl Chloride --------- 1 0  ! U  
75-00-3---------Chl oroethane _________ _ 1 0  : u  
75-09-2---------Methy l ene Chloride ______ _ 
67-64-1 ---�-----Acetone ------------- 5 : u  

1 4  
75 -1 5  -0 ---------Carbon Disul fide _______ _ 5 - : u 
75-35-4--------- 1 � 1-Dichloroethene ______ _ z::;-�· ' U  
75-34-3--------- 1 � 1-Dichloroethane ------- c- u ..,; 

540-59-0�------- 1 � 2-Dichl oroethene ( total ) 5 u 
67-66-3---------Chloroform __________ _ 5 LI 
107-06-2--------1 , 2-Dichl oroethane ------- 5 u 
78-93-3---------2-Butanone ----------- 1 0  u 
71 -55 -6 ---------1 ,  1 ,  1 -Tri c h  l o  roe thane ----- r: , U  ..J 

56-23-5---------Carbon Tetrac h l oride ----- 5 : u  
75-27-4---------Bromodichloromethane ----- 5 : u  
78-87-5---------1 , 2-Dichl oropropane _____ _ -�:-. 

� ":'  

1 0061 -0 1 -5------cis-1 , 3-Dichl oroprooene ___ _ 
= l I I , u  

79-01 -6---------Trichloroethene -------- ◄ I I U  

1 24 -48 - 1 --------Di  bro mo ch  l o  r om ethane 5 l I I , u  -----
79-00-5---------1 , 1 , 2-Trichloroethane ----- 5 : u  
71-43-2---------Benzene ------------- 5 : u  
10061 -02 -6 ------trans -1 ,  3 -Di  c h  l o  r op rope n e __ : c--· : u  
75-25-2---------Bromoform ------------ 5 I J I  , u  
1 08 -1 0  - 1 --------4 -Methyl -2 -Pent anon e ----- 1 (l : u  
591 -78-6--------2-Hexanone ----------- 1 .-. ·�, : u  
1 27 -1 8  -4 --------Tetra c h  l o  roe then e ·� -------
79-34-5---------1 , 1 , 2 , 2-Tetrac hloroethane __ r: 

..J : u  
108-88-3--------Toluene ------------- =., : u  
108 -90 -7 --------C h l o  robe n z en e --------- 5 : u  
100 -4 1  -4 --------Ethyl benzene ---------- 5 : u  
100 -42 -5 --------Styrene ------------- = ; U  -· 
1330 -20 -7 -------Xylene < total > --------- 5 : u  

FOF:M I \JOA i / 87 Rev .0 0 8 2  



a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

DATA VALIDATION 
FRANKLIN CURTIS SITE 

Organic Analysis 

Sample Numbers: 
FCRSBSB52001, FCRSBSB82001, FCRSBSB819001 

Holding Times:· 
Samples were analyzed within holding times. 

GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

Calibration Verification: 
Calibration met QAPJ> criteria. 

Laboratory Blanks: 
Lab blank was not contaminated . 

Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

Laboratory Duplicates: 
Lab duplicate not analyzed. Data estimated (J). 

Field Duplicates: 
Field duplicate not collected. 

Matrix Spike Recoveries: 
Mattix spike not analyzed. Data estimated (J). 

Trip Blanks: 
No trip blank submitted. Positive data estimated (J). 

Rediske4/fcsite 



r,ra1T1 e :  Sl.1JL-TULSA 

.. � 

::c:1 sa ·�o • : :,..lWEN 1 

."'1,:>,tr.:.;, : ( soil /wat:e r )  SO ! !_ 

( l ow/med ) 

1=: .. , 
•••' .. ,,I ( g/mL } G 

SAS No. : 

Le1b Sample  I :C :  

:_a b  F i l e  I D :  

!)ate Rec:i?ived : 

r-,-.r.,-.� .• -r.r.:----1•,.,·, • r wr,.:::)o�c,..;...:.·-· '--' -

(i:2/ ! 2/92 

,•,.-, I ..f � ; Q I""'\  

�-14 / !. •-1 / . - � 

::w i Limn : ( pac h I ca.p)  C ,..  ,-, 1-1:- D � l u t icn Factor : 1 . 0 ::...:.--=----

CMS i'JO .  '.:OMF'OUND 
CCNCENTRATION UNITS: 
( ug/L or ug/Kg ) UG/V2 

74-87-3---------Shlcromet�ane _________ _ 
7 4-83-9---------Bromome tnane __________ _ 
75-0 1 -4---------Jinyl  Chloride _________ _ 
75-00-3---------Chloroethane -----------
75-09-2---------Metny l ene Chlarioe ______ _ 
67-64-1 ---------Acetone ----,-----------
75 -15 -0 ---------Carbon Disul �ide  --------
75 -35 -4 -----� --- 1 � l -Di� h lo roe then e ______ _ 
75-34-3--------- 1 � 1 -Dichl oroethar.e ______ _ 
540-59-0--------1 . 2-Dichl oroetnene ( tota l )  
67-66-3---------Ch lorcform ------------
1 07 -06 -2 -------- 1 � 2 -Di c h  l o  r c ethane ______ _ 
78-93-3---------2-Butanone ------------
71 -55 -6 --------- 1 ,  l � 1 -Tri= h l o  roe thane ____ _ 
56-23-5---------Carbon Tet�ac h l c�ide _____ _ 108-05-4--------V� n y l  Ace�ate _________ _ 
75-27-4---------Bromodicnloromethar.e ------
78-87-5---------1 r 2-�ichloropropane ______ _ 
10061 -0 1 -5------cis-1 � 3-Dichloropropene ___ _ 
79-01-6---------Trichloroethene ---------
:24 -48 -1 --------D �bro mo c h  1 or om ethane ------
79-00-5--------- : � 1 � 2-Trichloroethane ____ _ 
7 1-43-2---------Benzene --------------
10061 -02 -6 ------Trans - 1 � 3 -Di ch  l o  r op r c pen e 
7�-25-2---------Bromofcrm ____________ _ 
108-10- 1--------4-Methy l -2-P�n tancne _____ _ 

' 591-78-6--------2-Hexanone ------------
127 - 1 8 -4 --------Tetra ch l c r c et Men e --------
79 -34 -5 ---------1 � 1 .  2 ,  2 -Tetra c h  l o  roe thane 
1 08-88-:--------Tol u�ne --------------
108 -90 -7 --------Chlo robe n z en e ----------
100 -41 -4 --------Et� y l b  en z en e -----------
!00 -42 -5 --------S tyrene --------------
1 330 -20 -7 -------Xyl ene t �ota l ) _________ _ 

!='ORM I VOA 

. :-, 

: 2  

4 
6 
6 
6 
6 
6 
b 

12  
6 
6 

. .....  .1. ..:.  
0 

6 
6 
6 
e 
6 
6 
6 
6 

2 
6 
6 
6 
6 
,:) 

6 

Q 

. w J 
I I •  

J '-* ,. � ,_. . , ,  1 
, ,  . .... I C.: � : u j ' .. 
, v  · · · 1  , u  
) I I � 
> W J 1 1 ; 7 
• U  
J I I ..,.. 
l 1...J / 

: u j 
; U j i u t  
• i 1 ...,..  i l.J ..J 
• ! , ...,
, -...J J 
! U7 
: G j  
� ! ! j 
! U J  

: u f , 1 1  
; I_:  

I i i  -'r 
J U  � 

, , , j ; \_i 

: :J 1' 
: u  j ! U j  
; u  i" 
: u  j 
: u  --r 
: u  :f : u -:r : u  J : w } 

100lcJv . 



:..eve l : 

' i.A 
VOLAT!LE G�GANI CS �NALY S : S  DATA S�EET 

swi_-7t.!:...SA 

�WOK Case Ne . �  

( so i l /water) 

( low/med ) ' ow 

Contrac:.t : 

SAS Ne . �  

FCF:SBSB82001 
�•;;;JENG-M ! 

SDG No. �  ,-. .. ('• . .. � .: ,, ... 

i...ab File  ! D :  ! C46'? 

Date Received : 02/ 1�/9= 

½ Moisture : not dee . Da-ce Analyzed : 

Co l umn : { pack/c:ap)  .-. ,-; r-, ·�Hr D i l ution Factor: 1 . 0 ---------
CAS NO. COMPOUND 

CONCENTRATION UNI T S :  
( ug/L or ug/Kg } UG/KG 

74-87-3---------Chlorcme�hane _________ _ 
74-83-9---------Bromcmetnane __________ _ 
75-01-4---------Vinvl Chl oride ________ _ 75-00-3---------Chl oroethane __ �--------75-09-2---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone --------------
75 -15 -0 ---------Carbon Disu l fide  _______ _ 
7�-35-4---------1 � 1 -Dichloroethene ______ _ 
75-34-3---------1 , 1-Dichloroethane ______ _ 
540-59-0--------1 � 2-Dichl orcethene < total ) 
67-66-3---------C h l oroform ___________ _ 
107-06-2--------1 � 2-Dichl oroethane ______ _ 
78-93-3---------:-Bu tanone ___________ _ 
71 -55-6---------1 , 1 � 1-Tricn l oroet�&�c ____ _ 
�6-23-5---------Carbcn Tet�achloride ------
108-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodicr.l oromethane ------78-87-5---------1 , 2-Dic�l oropropane _____ _ 
1 0061 -01-5------cis-1 � 3-Dichloropropene ___ _ 
79-01-6---------Trichloroethene ________ _ 
124-48-1 --------Dibrornochl oromethane ------
79-00-5--------- 1 , 1 �2-Trichloroethane ____ _ 
7:-43-2---------Ben zene _____________ _ 
10061 -02-6------Trans-1 � 3-Dic hloropropene __ : 
75-25-�---------Bromoform ___________ _ 
1 08-10-1 --------4-Methyl -2-Pentanone _____ _ 
59 1-78-6--------2-Hexanone ___________ _ 
1 27-1 9-4--------Tetrachloroethene --------
79-34-5---------1 ; 1 , 2 , 2-Tetrachlorcethane __ : 
108-88-3--------Toluene --------------
108 -90 -7 --------Ch! or ob en z en e ----------
1 00-41 -4------�-Ethyl benzene __________ _ 
100-42-5--------Styrene _____________ _ 
1 330-20-7-------X y l en e  ( tota l >  ________ _ 

FOF:M I 'v'OA 

Q 

1 1  ; U  J 
' . .I. �  : u  1' 
1 1  · · · T 

, U  • •  ; u J  .I, .I. 

6 : u J . .  
1 .I, 

1 1 1 j  , u  
6 : u j  
6 : u j 
6 ! U J  
6 : u  j 
6 : u -r 
6 , u  ' ' ' j  

1 1  : u 1" 
6 : u T  
6 : u-T 

1 1  • t ' J  
l ,_. 

6 1 1 , J  , w  
6 : u 7  
6 i u j  . ...,. 

.I. ,  j 
J : u j  0 

6 ' ! ? j  ' -· 
6 : u j  
6 .. .  ' J  , u  
6 I LJ 

i J I ..,,. 
1 1  : u 7 • • 
.I, .I, : u  J 
,::--,. v._., -1 

6 : u; 
6 l " j , w  
J 
0 : u  j 
6 I I I ---, u  J 
6 : u  1' 
6 l U J 

' 

OJ}1 9ev . 



- ,  !� 

V�LATILE ORG�N I CS ��ALYSI S  DATA SHE�T 

:cntra c � :  WWENG-M! 

·r .,.., 
.i. ... , : 

_., � .,, Lab F i l e  : D :  

MED �:e-c: e i  ved : (i:2 / ! 2/ 9:"2 

% Moistur e :  �ot dee . Date Analyzed :  

( pac: k / c: ap ) Di l ution Fac tor : ,-. , .. , 
� .  •._! 

CAB t•JO .. 
CONCENTRAT I ON UNITS � 
C ug/L or ug/Kg l uj/KG 

74-87-3---------Chlorcme�hane _________ _ 
74-83-0---------B�omome�nane __________ _ 
75-(;.t-4---------\r' i1-: ·'.,- 1 c�-, 1 or i d e  _________ _ 
75-00-3---------Chloroethane __________ _ 
75-09-2---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone _____________ _ 
75- 1 5-0---------Carbcn Disu l fide _______ _ 
75-35-4---------1 � 1 -D i c h l orcethen e  ______ _ 
75-34-3--------- 1 � :-�ichl croethane ______ _ 
540-59-0--------1 , 2-Dic h l croethene ( tota l )  
67-66-3---------Ch l □rcform ___________ _ 
1 07-06-2--------1 , 2-Di c h l oroetnane ______ _ 
78-93-3---------27Butanone ___________ _ 
7 1 -55-6--------- 1 , 1 . 1 -Trichlcroethane -----
56-23-5---------Carbon Tetrach l oride _____ _ 

' 108-05-4--------V�ny l Acetate ----------75 -27-4---------Brom□dichl orcmethane _____ _ 
78-87-5�--------1 , 2-Dichlorcpropane _____ _ 
1006 1 -01 -5------cis- 1 � 3-Dich lcroprcpene ___ _ 
79-01-6---------Tr i c h t oroethene ---------
1 2 4  -48 - 1 --------Di bro mo c h  l c r cm ethane ------
79-00-5---------1 , 1 1 2-Tri c h loroethane ____ _ 
7 1 -43-2---------Ben zene 
1 006 !-02-6------Tran�- 1 -,-:-,--t-1

_
i

_
c

_
b

_
,
_

l

_
o

_
r

_
o

_
p 

_
_ r
-

□
-,-

p
-

e
-

r
-,--=

---

75-25-2---------Brcmoform ____________ _ 
1 08-10-1 --------4-Methy l -2-Pentanone _____ _ 
5 9 1-78-6--------2-�exan□ne ___________ _ 
127- 1 8-4--------Tetrac h l croethene --------
79-34-5---------1 � 1 . 2 � 2-Tetrach l orcethane 
1 08-88-3--------Tol Gene _____________ _ 1 08-90-7--------Chl orobenzene _________ _ 
100-4 1 -4-------�Ethyl benzene __________ _ 
100-42-5--------Stvrene _____________ _ 
1 330-20-7-------Xy l ene  ( tota l ) ----------
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DATA VAUDATION 
FRANKUN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

FCRSBMW241.5001, F�SBMW246001, FCRSBSB30001, FCBSBSB310001, 
FCRSBSB36001, FCRSBSB410001, FCSBSB410001D, FCSBSB45001 

b. Holding Times: 
All samples analy:zed within holding times. 

c. GC/MS Tuning: 
GC/MS nming met QAPP criteria . 

. d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blanks were not contaminated 

f. Surrogate/Internal Standard Recoveries: 
SUITOgate/lntemal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Trichlorocthylene, Methylene Chloride, Acetone & Tctrachlorocthylene data 
qualified. Poor duplicate precision (J). 

h. Field Duplicates: 
Field duplicate not collected. 

i. Matrix Spike Recoveries: 
No matrix spike performed. All data qualified (J). 

j. Trip Blanks: 
No trip blank submitted. All positive data estimated (J). 

Redisltc4/fcsitc 



. " -�  
VOLATI LE ORGANICS ANALYSI S  

-"' ",Jame : s ___ -_W_L_-_ ... _, U ___ L ___ S ___ A_' _________ _ 

EPA SAMPLE 
DATA SHEET 

FCF:SBMW2 4150(· Ii 
Contrac t ;  WWENG-M ! 

·"'o Code:  SWOI< Case No . :  WWENG3 S.AS r�o . :  SDG No . :  

1at.r.1.:,n ( ;;;. ,=• i l /water) SOIL Lab Samp l e  I D :  867408 

�a,T,p l e  �,t/vo l : 5 . 0  ( g/mL ) §__ !_ab F i l e  I D :  I C46(� 

( l ow/med ) LOW Date Received : 02/08/92 

: Moisture: not dee . __ 6_ Date Anal y z ed : 02/ 12/92 

:.o l Liffil"s : ( pack/cap)  c_A_F_· __ Di lution Fac�or :  -1_._c_1 __ _ 

CONCENTRATION UNI TS :  
COMPOUND C ug/L or ug/Kg ) UG/KG 

7 4-87-3---------Ch l orometr,a.ne _________ _ 
74-83-�---------Bromometnane __________ _ 
75-0 1 -4---------Vinvl Chlorioe ---------
75 -00 -3 ---------Chlo roe thane -----------
75-09-2---------Methy l ene Chloride ______ _ 
67-64- 1 ---------Acetone _____________ _ 
75-15-0---------C�rbon Disu l fide --------
75 -35 -4 --------- 1 � 1 -D i c: h loroethene _______ : ·  
75-34-3---------1 , 1-Dich loroethane ______ _ 

( tc,tal ) 540-59-0--------1 , 2-Dic h l oroethene 
67-66-3---�-----Chloroform ------------
107 -06 -2 --------1 ,  2 -0 i c h  lo roe thane ______ _ 
78-93-3---------2-Butanone ------------
7 1 -55 -6 ---------1 ,  1 ,  1 -Tri ch l o  roe thane -----
56-23-5---------Carbon Tetrac hl oride ------
1 08-05-4--------Vin y l  Acetate ----------
75-�7-4---------Bromodichl oromethane ------78-87-5--------- 1 � 2-Dichloropropar.e _____ _ 
10061-01-5------cis- 1 , 3-Dicnloropropene ___ _ 
79-01 -6---------Trichloroethene ---------
1 24-48-1 --------Dibromochloromethane ------
79-00-5--------- 1 , 1 , 2-Trichloroethane ____ _ 
71 -43-2---------Benzene --------------
1 0061 -02-6------Trans-1 , 3-Dichl oropropene __ : 
75-25-2---------Bromoform ------------
1 08 -l O - 1 --------4 -Methyl -2 -Pent anon e _____ _ 
591 -78-6--------2-Hexanone ------------
1 27 -1 8 -4 --------Te tr� c h  lo roe then e -------
79-34-5---------1 , 1 , 2 , 2-Tetrach loroethane __ : 
108�88-3--------Toluene --------------
108-90-7--------Ch l orooenzene ----------
1 00-41-4--------Ethyl benzene __________ _ 
1 00-42-5--------Styrene ___________ ��-1 330-20-7-------Xy lene ( total ) ________ _ 

FORM I VOA 
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. " .:. t-1  
VOLATI LE ORGANI CS ANALY S I S  DATA SHEET 

FC�:SBMW24,,S(i01 
Contrac t :  WWENG-M! 

Cod e :  Sl.JOI< Case Ne. :  WWFNA� SAS }\�o . : SDG !\Jo .  � 

�atri x :  ( so i l /water) SO I L  Lab S�mp l e  ! D :  8=6�7_4_'�·)_7 ____ _ 

=�'uTrD l e  wt/vo l : 5 . 0  ( g /mL) §__ }_ab F i l e  I D :  .,. .... , ,., ,, .� 
J. 1....,..,.-t � 

_eve l :  { l ow/ med ) l_OW ---- Date Received : 02/08/92 

�-: Moisture: not dee . � Date Analyzed : 0?/!0/92 

( pack/ca p )  CAF' D i l u tion Factor: 

CONCENTRATION UNI T S :  
CAS J\JO.  COMPOUND C ug/L or ug/Kg ) UG/KG 

74-87-3---------Chloromethane _________ _ 
74-83-9---------Bromcmethane __________ _ 
75-01-4---------Vinyl  Chl oride ---------
75 -00 -3 ---------C h l o  r c ethane __________ _ 
75-09-2---------Methy l er,e Ch l er ide ______ _ 
67-64-1 ---------Acetone --------------
7S-1 5  -0 ---------Carbon Disulfide --------
75 -35-4 ---------1 � 1 -Di c h  l o  roe then e ______ _ 
75-34-3---------1 � 1-Dichloroethane -------
540-59-0-------- 1 � 2-Di c h l oroethene C tctal } 
67-66-3---------Chlaroforrn ------------
1 07 -06 -2 --------1 ,  2 -D i  ch  l o  roe thane ______ _ 
78-93-3---------2-Butanone ------------
71 -55 -b ---------1 ,  1 � 1 -Tri ch l o  r c ethane -----
56-23-5---------Carbon Tetra c h l oride ------
1 08-05-4--------Vinyl Acetate ----------
75-27-4---------Brornodichl oromethane ------
78-87-5---------1 , 2-Dichloroorc□ane ------
1006 1-01 -5------cis-1 � 3-Dichlcrcpropene ----
79-01 -6---------Tri c h loroethene ---------
124-48-1--------Dibrcmoc hloromethane ------
79-00-5---------1 � 1 , 2-Trichl oroethane -----
7 1 -43-2---------Benzene --------------
1 006 1 -02 -6 ------Trans -1 ,  3 -Di c h  l o  r op rope n e _ 
75-25-2---------Bromoform --------------
1 08 -1 0  -! --------4 -Methyl -2 -Pen� anon E ------
591-78-6--------2-Hexanone ------------
1 27 -l 8 -4 --------Tetra ch l c roe then e _______ : 
79-34-5---------1 , 1 , 2 , 2-Tetrachlorcethane __ : 
108-88-3-----�--Tcluene --------------
108-90-7--------Chlorcbenzene ----------
1 00-41 -4--------Ethyl benzene __________ _ 
1 00-42-5--------Styrene ------------"'---
1330 -20 -7 -------X y l ene ( total ) ---------
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VOLAT ILE 
" J';, 
.u-, 

ORGAN I CS ANALYS I S  i"'\ .,., .,. � .... 
L/t-1 1 1"1  

FCF:SE<SB3(i(i(; 1 
L -� Name : SWL-TULSA ;.;..a=-_;,..,;;;:,;.;. ....... ________ _ Con trac t :  WWENG-M! 

-.:\1,.J Code: :3WO�:: Case No . :  WWENG3 SAS ��o .  � SDG No . :  

Matrix : ( soil /water) ,--..,-, T I ��-' ... � 

5 ,. (; ( g/mL) 

Lab Samp l e  I D :  867406 

Lab Fi l e  I D :  I C44 1 

( low/med ) L=O�W�' -- Date Received : 02/08/92 

% Moisture : not dee . __ 1 Date Ana lyzed : 0 2 / 1 0/92 

CAP D i l u tion Fac tor : 

CAS NO.  COMPOUND 

74-87-3---------Chlorcmethane 

CONCENTRAT ION UNITS : 
( ug/L or ug/Kg ) UG/KG 

---------74 -83 -9 ---------Brom om ethane _________ _ 
75-0 1 -4---------Vinyl C h loride ________ _ 
75-00-3-------�-Chloroethane ----------
75 -09 -2 ---------Methylene Chloride ------67-64-1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disul fide -------

: 75-35-4--�------ 1 , 1 -D i c h loroethene _____ _ 
75-34-3---------1 , 1-Dic h l oroethane ------
540-59-0-------- 1 , 2-Dich l oroethene ( tota l >  
67-66-3---------Ch l oroform -----------
1 07-06-2--------1 , 2-Di c h lcrcethane _____ _ 
78-93-3---------2-Butancne -----------
71  -55 -6 ---------1 ,  1 ,  1 -Tri ch l o  roe thane 
56-23-5---- · -----Ca1'"bon Tetrach l oride 

----------
1 08-05-4--------Vinyl Acetate ---------
75 -27 -4 ---------Brom o d i  c h  l o  r cm ethane -----
78-87-5---------1 , 2-Dic h l orooropane ------
1 0061-01 -5------ci s-1 , 3-Dic h loropropene __ _ 
79-0 1-6---------Trichl oroethene --------
1 24 -48 -1 --------Di bro mo c h  l o  r om ethane -----
79-00-5---------1 , 1 , 2-Tric h l oroethane -----
71 -43-2---------Benzene -------------
10061 -02 -6 ------Trans -1 ,  3 -Di c h  1 o r  op rope n e __ : 
75-25-2---------Bromoform -----------
1 08 -1 0  -1 --------4 -Methy l -2 -Pent anon e -----
591 -78-6--------2-HeManone -----------
127-1 8-4--------T•trac h l oroethene 
79-34-5---------1 � 1 , 2 , 2-Tetrachl o_r

_
c
_
e
_
t
_

�-,a-n-e��
-

�-1 08-88-3--------Tcluene -------------
108 -90 -7 --------Ch l c r c benzene ---------
1 00 -4 1  -4 --------Ethyl benzene _________ _ 
1 00-42-5--------Styrene ____________ _ 
1 330-20-7-------Xy l ene ( tcta l l ________ _ 
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.. . �, 
.ll"1 EPA SAMPLE NO . 

VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

FCF:SBSB310(10 1 ; 
.b me: SWL-TULSA Contrac t :  WWENG-MI 

,u Code: SWOi< Case No . :  WWENG3 SAS Ne, . : SDG No . :  

;.trix : < so i l /water) :�O! i_ Lab Sample ID :  8=6_7�4_C�:2=-----

�mol e  wt/vo l :  5 .  O ( g / mL. ) L._ Lab Fi l e  I D :  IC437 

?ve l : ( low/med ) L =0-W-·'-- Date Received : 02/08/92 

Moisture: not dee . __ 9_ Date Analyzed : 02/ 10/92 

D i l ution Facto r :  �1--�◊---ol umn : < pack/cap) C ��A�F_· __ 

CONCENTRATION UNITS : 
CAS NO. COMF'OUND Cug/L or ug/Kg ) UG/KG Q 

74-87-3---------Chloromethane ________ _ . .  .l .:.  l U -J'  
74-83-9---------Bromomethane _________ _ 1 1  : uj 
75-01 -4---------Vinyl Chloride ________ _ 

• •  
.I. .I. 

I i i .-,  
> U J 

75-0(1-3---------Ch l oroethane _________ _ 
75-09-2---------Methy l ene Chloride _____ _ 

. .  : u .7 J. .. 

18  l j 
67-64-1---------Acetone ____________ _ 

• •  
j, .I. I U J  

75-15-0---------Carbon Disul fide ______ _ 5 : u  .J 
75-35-4--------- 1 , l-Dichloroethene _____ _ 
75-34-3---------1 , 1-Dich loroethane _____ _ 
540-59-0--------1 , 2-Di�hl oroeth�ne < total > 
67-66-3---------Chloroform __________ _ 
107-06-2-------1 , 2-Dichloroethane _____ _ 
78-93-3---------2-Butanone __________ _ 

e : u :r ,.; 

5 : u  :r 
i::- l U �  ,.J 

5 : u J  
,:: : u  .T ,.J 

1 1  : u .'.1' 
7 1 -55-6---------1 , 1 , 1-Trichloroethane ____ _ 1 -=- I j • ,.J I 

56-23-5---------Carbon Tetrachloride ____ _ 5 � u:r 
108-05-4--------Vinyl Acetate ________ _ 1 1 : uJ""  
75-27-4---------Bromodichloromethane ____ _ =-...., l U j"'  
78-87-5---------1 � 2-Dichloropropane _____ _ 
10061 -01-5------cis-1 , 3-Dichloropropene ___ _ 
79-0 1 -6---------Trichloroethene --------
124 -48 -1 --------Di bro mo ch  lo  r om ethane ____ _ 

5 l U j  
: u f  

........ : "j"  \,,J.;. 

5 : u.T 
79-00-5--------- 1 , l , 2-Trichloroethane ____ _ 
71 -43-2---------Benzene ____________ _ 

r: : u 5 ,.J 

,:: : u  ·1' ...., 
10061-02-6------Trar,s-1 , 3-Dict-,loropropene_: 
75-25-2---------Bromoform __________ _ 
108-10-1 --------4-Methyl -2-Pentanone ____ _ 
59 1-78-6--------2-Hexanone __________ _ 
127- 18-4--------Tetrac hl oroethene ______ _ 

r: l U :1" ,.; 

5 ; U T  
1 1  : u .T  
1 1  : u T  
60 : J 

79-34-5---------1 , 1 , 2 , 2-Tetrachloroethane_: 
108-88-3--------Toluene ____________ _ 
108-90-7--------Chlorooenzene ________ _ 

00-41-4--------Ethylbenzene _________ _ 
00-42-5--------Styrene ____________ _ 
330-20-7-------Xyl ene ( total > ________ _ 

c:- l U �  ..J 

5 ; u :r .  
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS AN�LYS!S  DATA SHEET 

FCRSBSB36001 
Name : SWL-TULSA Contract :  WWENG-MI  

swm:: Case No . :  WWENG3 SAS No . :  SDG t�o . : 

i'tlatrL; : ' ( so i l / water) SOIL Lab Sample  I D :  867401 

Samele wt/vo l :  C g /ml ) §__ Lab F i l e  ., T'\ • • J..J .  IC436 

{ l ow/med } L=O�w�•-- Date F:eceived : �)�/08/92 

% Moisture: not dee .  -1.i Date Analyzed : 0'2./ 10/92 

Col umn : ( pack/cap ) c_.H_� F_· __ D i l ution Fac tor: 1 . 0 "--'------
CAS NO . COMPOUND 

CONCENTRATION UNI TS :  
( ug/L  or ug/Kg)  UG/KG 

74-87-3---------Ch loromethane ---------74 -83 -9 ---------Brom om ethane _________ _ 
75-01-4---------Vinyl Chl oride ________ _ 
75-00-3---------Chloroethane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1 --------Acetone ____________ _ 
75-1 5-0---------Carbon Disulfide ______ _ 75-35-4---------1 , 1 -Dichl oroethene ------
75-34-3---------1 � 1 -Dichl oroethane _____ _ 
540-59-0-------- 1 , 2-Dichloroethene ( tota l )  
67-66-3---------Chloroform __________ _ 
1 07-06-2--------1 , 2-Dichl oroethane ------
78-93-3---------2-Butanone -----------
7 1 -S 5 -6 ---------1 ,  l ,  1 -Tri ch  lo  roe thane ____ _ 
56-23-5---------Carbon Tetrach loride -----
1 08-05-4--------Vinyl A�e�ate ________ _ 75-27-4---------Bromodichloromethane -----78-97-5---------1 , 2-Dichl oropropane ------
10061 -0 1 -5------cis-1 , 3-Dichloropropene ---
79-01 -6---------Trichloroethene --------
124 -48 -1 --------Di  bro mo ch  l o  r om ethane -----
79-00-5---------1 , 1 , 2-Trichl oroethane -----
71-43-2---------Benzene -------------
10061 -02 -6 ------Trans -1 ,  3 -D i  c h  l o  r op rope n e __ : 
75-25-2---------Bromoform -----------
1 0  B -10 -1 --------4 -Methyl -2 -Pent anon e -----
591 -78-6--------2-Hexanone -----------
127- 18-4--------Tetrachl oroethene -------
79-34-5--------- 1 , 1 , 2 , 2-Tetrachloroethane __ 
1 08-88-3--------Toluene ____________ _ 
108-90-7--------Chlorobenzene ---------
1 00 -41 -4 --------Ethyl benzene _________ _ 
100-42-5--------Styrene -------------
1 330 -20 -7 -------Xy l ene ( total > ________ _ 
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1 A  EF'A SAMPLE NO . 
VOLATILE ORGANICS ANALYS IS  DATA SHEET 

FCF:SBSB41000 1 : 
SWL-TULSA Con tract :  WWENG-MI 

SWOK Case No . :  WWENG3 SAS No . :  

�atrix :  ( soil /water> SOIL 

3ample wt/vol : 5 . (; ( g/mL) � 

:...evel : ( low/med ) L_o_·w __ 

'l. Moisture: not dee . .--1Q. 

Lab 

Lab 

Date 

Date 

SDG Nu . :  

Sample  ID :  867404 

File  I D :  I C439 

Received : 02/08/92 

Analyzed : (12/ 10/92 

Col umn : < pack/cap) c="-AP __ Dilution Factor:  _1�-�o __ _ 

CONCENTRATION UNITS:  
CAS NO . COMPOUND C ug/L or ug/Kg l UG/KG 

74-87-3---------Chloromethane ---------
74 -83 -9 ---------Brom om ethane _________ _ 
75-0 1 -4---------Vinyl Chl oride ________ _ 
75-00-3---------Chloroethane ----------
7 S -09 -2 ---------Methylene Ch l oride _____ _ 
67-64-1---------Acetone ____________ _ 
75- 15-0---------Carbon Disul fide -------
75-35-4--------- 1 , 1-Dichloroethene ------
75-34-3--------- 1 , 1-Dic h loroethane _____ _ 
540-59-0--------1 � 2-Dichl oroethene ( total ) 
67-66-3---------Chloroform -----------
1 07 -06 -2 --------1 � 2 -Di c h  lo roe thane _____ _ 
78-93-3---------2-Butanone -----------
7 1 -55 -6 ---------1 ,  1 � 1 -Tri c: h l o  roe thane -----
56-23-5---------Carbon Tetrac hloride ____ _ 
1 08-05-4--------Vinyl Acetate ________ _ 75-27-4---------Bromod i<::hloromethane -----
78-87-5---------1 , 2-Di c h l oropropane ------
1006 1 -01 -5------cis- 1 , 3-Dichloropropene __ _ 
79-01-6---------Trichloroethene --------
124 -48 -1 --------D i  bro mo  c h  lo r om ethane -----
79-00-5---------1 � 1 � 2-Trichloroethane ____ _ 
71 -43-2---------Benzene -------------
10C>61 -02 -6 ------Trans -1 � 3-Dic:hl cropropene_: 

' 75-25-2---------Bromoform · :  
108-10-1 --------4-Methyl -2-Pentanone ____ _ 
59 1-78-6--------2-Hexanone -----------
1 27 -18 -4 --------Tetra ch  1 or o et hen e -------
79-34-5-----�--- 1 � 1 , 2 � 2-Tetrac hl oroethane_ 
108-88-3--------Toluene -------------

' 108-90-7--------Chlcrabenzene ---------
1 00 -41 -4 --------Ethyl benzene ----------
100 -42 -5 --------Sty re r, e ____________ _ 
1330-20-7-------Xylene ( total ) ---------

: . 

FORM I VOA 
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. " 

. i-,  i:'.PA SAMPLE NG • 
VOLATILE ORGANICS ANALYSI S  DATA SHEE7 

FCF:SBSB4 l 0(:(1 ld 

c
•lame :  SWL-TULSA Contrac t :  WWENG-M! 

_ao C�de:  SWOK Case No. �  WWENG3 

·ia 'tr-L; : ( soil /wate?'") SOIL 

SAS No . :  

=-amp l e  wt/vo l :  5 . 0  ( g/mL )  §__ 

_eve 1 :  ( l ow/med } LOW ----
� Moistl .. 1re : not dee . _ll 

SDG 1°'4o . :  

Lab Sam p l e  T -
L ' ! 

Lab F i l s  I D :  !C45•:i 

Date Received : 02/08/92 

Date Anal yzed : 02/1?/92 

( pack/cap) C =-A_F_· __ D i lution Factor: 1 . 0 ::..:.�---
CAS NO. COMF'Orn,JD 

CON CENT RATION UNITS : 
( ug/L or ug/Kg l UG/KG 

74-87-3-------�-Chloromethane _________ _ 
74-83-9---------Bromomethane _________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-�)-3---------Chloroethane ----------75 -09 -2 ---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disul fide --------
75 -35 -4 ---------1 � 1 -Di ch  l c roe then e _____ _ 
75-34-3---------1 � 1-Di c h lcrcethane _____ _ 
540-59-0--------1 � 2-Dichloroethene ( tota l >  
67-66-3--------Chl oroform -----------
1 07 -06 -2 --------1 � 2 -Di c h  lo  roe thane -------
78-93-3---------2-Butanone -----------7 1 -55 -6 ---------1 ,  1 ,  1 -Tri ch  l o  roe thane -....-----
56-23-5---------Carbon Tetrachl oride -----
1 08-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichl oromethane ____ _ 
78-87-5---------1 � 2-Dichloropro9ane _____ _ 
10061 -01 -5------cis-1 , 3-Dichloropropene ___ _ 
79-01 -6---------Trichl oroethene --------
1 24 -48 -1 --------Di bro mo ch l o  r om ethane -----
79-00-5---------1 � 1 � 2-Trichl oroethane -----
7 1 -43-2---------Benzene -------------
10061 -(; 2 -6 ------Trans -1 i 3 -Di c r I l crop rope n e _: 
75-25-2---------Bromoform ------------
1 o a - 1 o - 1 --------4 -Methyl -2 -Pent anon e -----
59 1-78-6--------2-Hexanone -----------
1: 7 -1 8 -4 --------Tetra c h  lo roe then e ______ _ 
79-34-5---------1 , 1 , 2 , 2-Tetrach loroethane __ : 

: .  1 (18-88-3--------Tc:1 l uene ____________ _ 
108-90-7--------Chloroben:ene ----------
1 00-41-4--------Ethy l benzene _________ _ 
100-42-5--------Styrene ____________ _ 
1330-20-7-------Xyl�ne ( total > ---------
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. " 
.i .... 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

:...:;. b Name : S=--..,..W-=L,_-_ .... _, U=L.a::S.;.,A;..,· ________ _ Contract :  WWENG-MI 

EPA SAMPLE NO • 

.FCRSBSB46001 

:_C):ode: SWOI< Case No . :  WWENG3 SAS No . :  SDG No . :  

i · , ; _ �  \ , soi . ,  Wet 1.er 1 SO::.. Lab Sample ! !) : 867403 

3�mple wt/vol : 5 . 0  { g/mL i � Lab File  ! D :  IC438 

Le··le l :  ( l ow/med ) LOW =.,;.;_-- Dat� Received : 02108/92 

1/. Moisture: not cec . � Date Ana lyzed : 02/10/92 

Column : < pack/cap> c_A_F_· __ D i lution Factor: 1 .0 ......... ----
CAS NO . COMF'OUND 

CONCENTRATION UNITS: 
< ug/L  or ug/Kg ) UG/KG 

I • 

74-87-3---------Chloromethane _________ _ 74-83-9---------Bromornethane _________ _ 
75-0i-4---------Vinyl Chloride ________ _ 
75-00-3---------Ch l oroetnane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1---------Acetone ____________ _ 
75-1 5-0---------Cdrbon Disulfide --------
75 -35 -4 ---------1 � 1 -Di  c h  l o  roe then e ______ _ 
75-34-3---------1 , 1 -Dichloroethane ______ _ 
540-59-0--------1 � 2-Dichl oroethene ( tota l )  
67-66-3---------Chloroform __________ _ 
107-06-2-------- 1 � 2-Dich l oroethane -------
78-93-3---------2-Butanone -----------71 -55 -6 ---------1 ,  1 ,  1 -Tri ch  l o  roe thane ____ _ 
56-23-5---------Carbon Tetrachloride -----
108-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichl oromethane -----
78-87-5---------1 1 2-Dichloropropane _____ _ 
10061-01-5------ci�-1 � 3-Dichloropropene ___ _ 
79-01 -6---------Trichloroethene --------
124 -48 - 1 --------Di bro mo ch 1 or om ethane 
79-0C>-5---------1 , 1\ 2-Tric:hloroett-,an

_
e 
____ _ 

71-43-2---------Benzene -------------
1 (>06 1 -02-6------Trans-1 � 3-Dich l oropropene __ : 
75-25-2---------Bromoform ------------
1 08 -1 0  -1 --------4 -Methy l -2 -Pent anon e -----

� 591 -78-6--------2-Hexanone -----------
1 27 -1 8  -4 --------Tetra ch l o  roe then e -------
79-34-5---------1 , 1 � 2 , 2-Tetrach l oroethane 
108-88-3--------Tol uene -------------
1 08 -90 -7 --------Chlo robe n z en e ----------
100-41 -4--------Ethylbenzene ----------
1 00 -42 -5 --------Styrene -------------
1 330 -20 -7 -------Xy lene < total ) ---------

FORM I VOA 
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DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

SBMW21 12001, SBMW2112001D, SBSB70001B, SBSB78001, SBSB912001, 
SBMW21120MS, SBSB21120MSD, SBMW2118001, SBSB718001, 
SBSB918001, SBSB918001D 

b. Holding Times: 
Samples analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Lab duplicates met QAPP criteria. 

b. Field Duplicates: 
Poor precision between field duplicates. Data estimated (J). 

i. Matrix Spike Recoveries: 
Trichloroethylene spike recovery was 39%. Data estimated (J). 

j. Trip Blanks: 
Trip blanks not submitted. All positive data estimated. (J). 

Rediske4/fcsite 



1 A  
VOLATILE ORGANI CS ANALYS I S  DATA SHEET 

b Name : SWL-TULSA Contrac t :  WWENG-MI 

. 
I 

EF·A SAMPLE 

:�BMW2 i :.200'. :)> 

._ab Code: SWOI< Case No . :  WWEN2 SAS t•Jo . :  SDG No . :  9821. 

Matrix : ( so i l /water>  SOIL Lab Sampl e  I D :  8_8_��i_t_)_7 ____ _ 

Sc:1mpl e  wt/vo l :  

Leve l : ( low/med ) 

% Moisture : not dee . 

1 .  0 ( g/mL > §___ 

__ .J 

Lab Fi l i?  I D :  IC667 

Date Received : (>2/22./92 

Dat.e Anal yzed : 

Co lumr, : C pack/cap> C�A�P_· __ D i l ution Factor: 1 .0 ;_.a..;;... __ _ 

CONCENTRATION UNI TS :  
CAS NO. COMF'OUND C ug/L or ug/Kg l UG/KG 

74-87-3---------Ch lcromethane _________ _ 
74-83-9-�-------Bromometnane -----------
75-01 -4---------Vinyl Chloride ________ _ 
75-00-3---------Chloroetnane -----------
75-09-2---------Methy l ene Chl oriae -------
67-64-1 ---------Ace�one --------------
75 -1 5  -0 --------Carbon Disul f ide --------75 -35 -4 ---------1 ,  1 -Di c h  l o  roe then e ______ _ 
75-34-3---------1 , 1 -Dichloroethane ______ _ 
540-59-0--------1 , 2-Dichloroethene ( tota l >  
67-66-3---------Ch loroform ------------
1 07 -06 -2 --------1 ,  2 -Di c h  lo roe thane -------
78-93-3---------2-Butanone ------------
7 1 -55 -6 ---------l ,  l ,  1 -Tri c h  l o  roe thane -----
56-23-5---------Carbon Tetrach l oride ------
108-05-4--------Viny l Acetate _________ _ 
75-27-4---------Bromodichloromethane ------
78-87-5---------1 � 2-Dichloropropane _____ _ 
10061-0 1-5------cis-1 � 3-Dichlorcpropene. ___ _ 
79-01 -6---------Trichl oroethene ---------
124 -48 -1 --------Di bro mo ch  l o  r om ethane ------
79-00-5---------1 � 1 , 2-Tric hloroethane -----
71-43-2---------Benzene --------------, 
1 0061 -02-6------Trans-1 , 3-Dichloropropene __ · :  
75-25-2---------Bromoform ------------
108 -f O -1 --------4 -Methyl -2 -Pent anon e ------
591 -78-6--------2-Hexanone ------------
127 -1 8  -4 --------Tetra ch 1 or o et hen e -------
79-34-5---------1 , 1 1 2 , 2-Tetrac h l oroethane_ 
1 08-88-3--------Tcluen� --------------
108 -90 -7 --------Ch l c robe n :  en e ----------
1 00-41 -4--------Ethyl benzene 
100-42-5--------Styrene 

-----------

1330-20-7-------Xylene < total > ---------
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\/OLATILE 
,, " ,./-1 

ORGANICS ANALYSIS 
EF·A SAMF' LE 

DATA 

- Name: SWL-TULSA Con�rac: t :  WWENG-�I 

Code: Case t,Jo . : WWEN2 SOG r .. Jc.  : 8,.., .... ' c..::. -

�atrix : ( so i l /water)  SO IL :_ab Sample ! D :  86:? 1 1  (} 

'3amp l �  wt/vol : 1 .  () ( g/mL> §___ I C698 

Leve l : ( l ow/med ) L=O_w�• -- Date Received : o=/22/92 

'i: Moisture : not dee . ----2, Date Ana ly:ed : 02/28/92 

Columr, :  { pack1c:ap ) CAF· Dill .1tior1 Factor : 

CAS NO. COMPOUND 
COl'J°Ct::NTRAT ION UNITS:  
( ug/L or ug/Kg ) UG/KG 

74-87-3---------Chl oromethane ----------
74 -83 -9 ---------Brom om e t  nan e __________ _ 
75-01-4---------Vinyl C hloride ________ _ 
75-00-3---------Chloroethane -----------
75-09-2---------Methy l ene Chloride ______ _ 
67-64-1 ---------Ace�one _____________ _ 
75- 15-0---------Carbon Disul fide _______ _ 
75-35-4---------� � : -iiic-"ioroetnene ______ _ 75-34-3---------1 � 1 -Dic:hl oroethane ______ _ 
540-59-0--------1 � 2-Dichl oroethene < tota l ) 
67-66-3---------Ch l oroform ------------
107 -06 -2 -------- 1 ,  2 -Di c h  l o  roe thane -------78-93-3---------2-Butanone ___________ _ 
7 1-55-6---------1 � 1 , 1 -T richl oroethane ____ _ 
56-23-5---------Carbon Tetrachloride ------
108-05-4--------Vinyl  Acetate _________ _ 
75-27-4---------Brcmodichl cromethane ------
78-87-5---------1 ,2-Dichloropropane _____ _ 
1006 1 -0 1 -5------cis-1 � 3-Dic h l oropropene ___ _ 
79-0 1-6---------Trichloroethene ---------
124 -48 - 1 --------Di bro mo c h  l o  r om et h � n e ------
79-00-5--------- 1 , 1 , 2-Trichloroethane ____ _ 
71 -43-2---------Benzene --------------
10061 -02 -6 ------Trans -1 ,  3 -Di c: h l o  r op rope n e __ : 
75-25-2---------Bromcform ------------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e _____ _ 
59 1 -78-6--------2-Hexanone ------------
1 27 -1 8 -4 --------Tetra c h  lo  roe t n en e --------
79-34-5---------1 , 1 , : , �-Tetrac hl oroethane_ 
108-88-3--------Toluene --------------
108 -90 -7 --------Chlo  r ab en z en e ----------
1 00 -4 1  -4 --------Ethyl benzene __________ _ 
100-42-5------ --Styrene _____________ _ 
1330-20-7-------Xy lene ( total > ---------
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. /\ ... ,., 
VOLATILE ORGAN I CS ANALYSI S  DATA SHEET 

EPA SAMF'LE NO • 

;R.l-SBMW2 l 1 8001 � 
Na.me : SWL-TULSA Contrac t :  WWENG-MI 

Cod e :  swo�: C<?.se No . : l;JWEN:: SAS f'lo .  : 

Matri,: : C so i l /watsr ) SOIL  Lab  Sample I D :  q�-�8==�,!�· �1�! ___ _ 

S.ampl e  wt/vo l :  4 • (> ( g / mL } G Lab Fi l e  I D :  

Leve l :  ( lcw/me d )  M�r=E=D __ _ Date Received : 02/22/92 

% MoistLtr-e: not dee . --1.g, Date Analyzed : 02/27/92 

ColLtmn : ( pack/cap)  ����A�F-· __ D i l ution Facto r :  1 , 0 .......... ----
CAS NO . COMF•OUND 

CONCENTRATION UNI T S :  
( ug / L  o r  ug/Kg > UG/KG 

74-87-3---------Chloromethane --------- :!. �()(> 

74 -83 -9 ---------Brom om et� an e ----------
' 75-0 1-4---------Viny l  Chloride ________ _ 

15(J(i 
15(:}() 

75-00-3---------Chloroethane ---------- 1 5(1(} 
75 -09 -2 ---------Methyl en e  Chl oride ______ _ 740 
67-64-1---------Acetone ____________ _ 15(>(} 
75-1 5-0---------Carbon Disu l fide -------- 74() 
75 -35 -4 -------� - l � l -Di ch  lo roe then e ______ _ 74(; 
75-34-3--------- 1 , l -D i c h l oroethane ------- 740 
540-59-0-------- l , 2-Dichl oroethene ( tota l )  740 
67-66-3---------Ch loroform ----------- 74(} 
107 -06 -2 -------- 1 � 2 -Di  c h  l o  roe thane _____ _ 74(; 
78-93-3---------2-Butanone ----------- 1 500 
7 1 -55 -6 ---------1 ,  1 ,  1 -Tri ch l o  roe thane ----- �C",-• 

/ .,.,J\,.I 

56-23-5---------Carbon Tetrach loride ----- 740 
1 08-05-4--------Vinyl Acetate ---------- 15(J(l 
75-27-4---------Bromodichloromethane � .-.  .. -... 

,i .,.,_, -----78-87-5--------- 1 , 2-Dich l oropropane ------ 740 
1006 1 -0 1 -5------cis-1 , 3-Dic h loropropene ---- -,, II ,-� 

; ..,. .. _, 
79-01 -6---------Trichloroethene -------- 53()(j 
1 24 -48 -1 --------Di  bro mo ch  l o  r om ethane ----- 740 
79-00-5---------1 , 1 , 2-Trichloroethane -----
7 1 -43-2---------Benzene -------,---------
1006 1 -02 -6 ------Trans -1 ,  3 -Di ch  l 6 r op rope n e _ _  : 
75-25-2---------Bromoform ------------

740 
740 
740 
740 

108 -10  -1 --------4 -Methyl -2 -Pent anon e -----
591 -78-6--------2-Hexanone ----------- 1500 

i 5(it) 
127 -1 8  -4 --------Tetra c h  l o  roe then e ------- 25()(H) 
79-34-5--------- 1 , 1 , 2 , '.2-Tetrachloroethane _ _  74(> 
108-88-3--------Toluene --------------- 74{) 
108 -90 -7 --------Chlo robe n z en e ---------- � n ,-.. 

f ..,\., 

100-4 1 -4--------Ethyl benzene ---------- ...,. ... 11 ;-. 
/ ..,."-, 

100 -42 -5 --------Sty� en e ------------- 740 
1 330 -20 -7 -------X y l ene ( tota l )  --------- 740 
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♦ ,.. 
J. l"'I  

VOLATI LE ORGAN I CS ANALYS I S  DATA SHEET 

.,.,., II_ .-. ,-. ,-. ,-, -, ,•, ,•, ··
1 

' ,-, 'f"(,.,#,,'=:,C,�-0 / \_.'\_, ... .l. =-

Lab Name: SWL-TULSA ;:;;..;.;..;:.,....;..==.a.----------- Contrac t :  WWENG-MI 

U Cud e :  SAS tJo . : SDG J\Jo . : ,-, ...... ,.., � 
\:'IC k .l  

Matrix : ( so i l /water)  SOIL Lab Samp l e  ! D : 8 __ 8_2�· 1�(�;��-·· ___ _ 

Sample wt/vo l : 5 ., (� ( g/mL) Lab F i l e  I D :  I C656 

Leve l :  ( l ow/med ) L�O_W_1 
__ Date Rec:eived : 02/22/92 

'1/. MoistL1r-e : not dee . _Q. Date Analyzed : 02/26/92 

Column : ( pac:k/cap}  ,... I'. i::· 1....,t-1, Di lution Fac t o r :  

CAS NO . COMPOUND 
CONCENTRATION UNITS: 
( ug/L or ug/Kg l UG/KG 

74-87-3---------Ch l oromethane _________ _ 
74-83-9---------Bromomethane ----------
75 -O1 -4 ---------Vinyl C h l oride ________ _ 
75-OO-3---------Chlorcethane _________ _ 
75-09-2---------Methylene C h l oride ______ _ 
67-64-1 ---------Acetone -------------
75 -15  -o ---------Carbon Disu l fide _______ _ I · 75-35-4---------1 , 1 -Dic h l oroethene ______ _ 
75-34-3---------1 , 1-Dichloroethane ------
540-59-0--------1 , 2-Dic:h l6roethene ( tota l )  
67-66-3---------Chloroform __________ _ 
1 07-06-2-------- 1 , 2-Dichlaroetnane ______ _ 
78-93-3---------2-Butanone -----------7 1 -55 -6 --------- 1 ,  1 ,  1 -Tri c h  l o  roe thane ____ _ 
56-23-5---------Carbon Tetrach l oride -----
108-05-4--------Vinyl Acetate ----------
75-27-4---------Bromodichloromethane -----78-87-5--------- 1 , 2-Dich loropropane _____ _ 
1006 1-01-5------c i s-1 , 3-Di c h loropropene ___ _ 
79-01-6---------Trichloroethene --------
124 -48 -1 --------Di bro mo c h  l o  r om ethane -----
79-00-5---------1 , 1 , 2-Trichl oroethane -----
71 -43-2---------Ben:ene -------------
10061 -02 -6 ------Trans -1 ,  3 -Di  c h  l o  r op rope n e __ : 
75-25-2---------Bromoform ------------
108 - 10 -1 --------4 -Methyl -2 -Pent anon e ____ _ 
591-78-6--------2-Hexanone -----------
1 27 -18  -4 --------Tetra c h  l o  r c et hen e -------79-34-5---------1 , 1 , 2 , 2-Tetrachl oroethane 
1O8-88-3--------Tcl uene -------------
108 -90 -7 --------C h  l c robe n z en e ----------
1OO-4 1-4--------Ethy l ben:ene ----------
100 -42 -5 --------Styrene -------------
1330 -20 -7 -------Xy lene ( tota l )  ---------

FORM I ',/QA 
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1 A EF'A SAMPLE ND . 
VOLATILE ORGAN I CS ANALYS IS DATA SHEET 

I 

·,�,.,,f"' ... ,,:: .. ,7 � 8(.)r°l � l il""C,£-;:,c-c .. .. ·-· . r 
Name: SWL-TULSA Contract :  WWENG-M I 

Code:  SWOK Case No. :  WWEN2 SAS No . : SDG No. : 822: 

Matr i x :  ( so i l / watsr ) SOIL Lab Sampl e  I D :  =8�8�2�· 1_c_i��··, ___ _ 

Sample wt/vol : 4 . C:  ( g / mL )  G 

L.eve l :  ( l ow/med ) �-·=E-D_· __ 

'1/.. Moisture: not dee . --2 

Lab F i l e  I D :  !C684 

Date Received : 02/22/q2 

Date Analyzed : 02/27/92 

Co :�rr,r. : ( pack /cap)  C�A�F_· __ D i l ution Factor:  �1�·�0 __ _ 

CAS NO.  COMPOUND 
CONCENTRATION UNITS: 
( ug/L  or ug/Kg > UG/KG 

74-87-3---------Chloromethane _________ _ 
74-83-9---------Bromomethane _________ _ 75-01-4---------Vinyl Chloride ________ _ 
75-00-�---------Chloroethane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1 ---------Acetone -------------
75 -1 5 -o ---------Carbon Disul f i d e  --------
75-35 -4 ---------f � 1 -0 i ch lo roe then e ______ _ 
75-34-3---------1 , 1-Dichl oroethane _____ _ 

' 540-59-0-------- 1 , :-Dichl oroethene ( tota l )  
67-66-3---------Chloroform -----------
107 -06 -2 --------1 ,  2 -Di ch lo  roe thane ------
78-93-3---------2-Butanone -----------7 1  -55 -6 ---------1 ,  1 ,  l -Tri ch l o  roe thane ____ _ 
56-23-5---------Carbon Tetrachl oride -----
1 08-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromod ichl oromethane -----
78-87-5--------- 1 , 2-Dichl oropropane _____ _ 
10061-0 1 -5------cis-1 , 3-Dichl oropropene ----
79-01 -6---------Trichl oroethene --------
124 -48 -1 --------Di  bro mo ch  l o  r om ethane -----
79-00-5--�------ 1 , 1 , 2-Trichloroethane -----
71 -43-2---------Ben=ene -------------
10061 -02 -6 � -----Trans -1 ,  3 -Di  ch l o  r op rope n e __ : 
75-25-2---------Bromoform ------------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e -----
591-78-6--------2-He >�anon e -----------,--
1 27 -1 8 -4 --------Tetra ch  l o  roe then e -------

· :  79-34-5---------1 , 1 , 2 ,2-Tetrachl oroethane __ 
1 08-88-3--------Tol uene -------------
108 -90 -7 --------Chlo robe n z en e ---------
100 -41  -4 --------Ethyl benzene _________ _ 
1 00-42-5--------S tyrene -------------
1 330 -20 -7 -------Xylene C total ) ---------
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. -� 
J. l"i  

1�/0LATI LE ORGAN I CS ANALYSIS 

Name : '3WL-TULSA 

SHEET 

Contrac t :  WWENG-M! 

EF1A SAMF'LE �-JO • 

;,-A /J ,-.!:,,-.,-•-,a••••··• • \; 
-n;,,Jl.•;::...,,.�_c I ,._1-.., .:. tf 

Cod e- :  S1,;.JO}::: Case No . :  WWEN2 SAS t�o . :  SDG �·Jc . : E�821 

Matrix : ( so i l /wate r l  SO I L  Lab Samole ! D :  8821 0 1  =�::...;;..-=------
Sam p l e  wt/vo l : Lab F i l e  I D :  ! C660 

( l ow/med ) L-O_W __ Date F:eceive-d : 

% Moisture: not dee . __ ...; Date An"a l yzed : 02/26/92 

Column : ( pack/cap > ����A�F_· __ D i lution Factor:  �1�-�o __ _ 

CONCENTRATION UNITS : 
CAS NO . COMPOUND C ug/L or ug/Kg ) UG/KG ,.-. 

l..:t 

74-87-3---------Chl oromethane _________ _ 
74-83-9---------Bromomethane _________ _ 
75-0 1-4---------Vinyl C h l oride ________ _ 
75-00-3---------Chloroethane _________ _ 
75-09-2---------Methyl ene Chl oride ______ _ 
67-64-1 ---------Acetone ____________ _ 
75-1 5-0---------Carbon Disulfide _______ _ 
75-35-4---------1 , 1 -Dich loroethene ______ _ 
75-34-3---------1 , 1 -Dichloroethane -------
540-59-0--------1 , 2-Dichloroethene ( tota l >  
67-66-3---------Chloroform -----------
1 07 -06 -2 --------1 ,  2 -Di  c h  l o  roe thane -------
78-93-3---------2-Butanone __________ _ 
7 1 -55-6---------1 , 1 , 1 -T richloroethane ____ _ 

� :  56-23-5---------Carbon Tetrachloride -----
108-05-4--------Vinyl  Acetate _________ _ 
75-27-4---------Bromodichloromethane -----
78-87-5---------1 , 2-Dichl oropropane _____ _ 
1006 1 -0 1 -5------cis-1 , 3-Dich loropropene ___ _ 
79-0 1�6---------Trichloroethene --------
124 -48 -1 --------Di  b r cm o ch l o  r om ethane -----
79-00-5--------- 1 � 1 , 2-Trichloroethane ____ _ 
71-43-2---------Benzene -------------
1 0061 -02 -6 ------Trans -1 ,  3 -Di c h  l o  r c prop en e __ : 
75-25-2---------Bromoform ------------
108 -1 0  -1 --------4 -Methyl  -2 -Pent anon e ____ _ 
591 -78-6--------2-Hexanone -----------
1 27 -1 8  -4 --------Tetra c h  l o  roe then e -------
79-34-5--------- 1 , 1 , 2 ,2-Tetrac h l oroethane __ 
108-88-3--------Tol uene -------------
108 -90 -7 --------Chlo robe n z en e ----------
100-4 1-4--------E�hyl benzene _________ _ 
100-42-5--------Styrene_· ___________ _ 
1330-20-7------- X y l ene ( tota l >  ---------
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. " .1 ,., 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

�b Name : SWL-TULSA Contract :  WWENG-M! 

I 
I 

EF'A SAMPLE NO . 

;f<!t--SBSB9 i ::oo 1 

Lab Cod e :  swm� Case No.  : l>JWEN2 SDG t�o . : 8821 

Mat�ix :  ( soi l /water )  SOIL Lab Sam p l e  I D :  Q_�_8_2_:_c_1�_� ___ _ 

Sample  wt/vol : 1 • (} ( g /mL ) ,._ Lao F i l e  I D :  I C666 

Level ; ( l ow/med ) L=O���• --

% Moisture : not dee . Date Ana l yzed : �)2/26/92 

Col umn : ( pack/cap) C ;�A�F_· __ Di lution Factor : 1 . 0 .;.......:_ __ _ 
CONCENTRATION UNITS : 

CAS NC : . COMPOUND C ug/L or ug/Kg > UG/KG 

74-87-3---------Chloromethane _________ _ 74-83-9---------Bromomethane ----------
75 -01  -4 ---------Vinyl  Chloride ---------
75-00-3---------Chl oroetnane ----------
75 -09 -2 ---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone -------------7 S - 1 5  -o --------Carbon Disu l f ide _______ _ 
75-35-4---------1 , 1 -Dichloroethene -------
75-34-3---------1 , 1 -Dichl oroethane ------
540-59-0-------- 1 � 2-Dichl oroethene ( tota l )  
67-66-3---------Chloroform -----------
107 -06 -2 --------1 � 2 -Di c h  lo  roe thane -------
78-93-3---------2-Butanone -----------
7 1 -55 -6 ---------1 ,  1 � 1 -Tri c h  l c roe thane -----
56-23-5---------Carbon Tetrachlo�ide -----
1 08-05-4--------'.Jinyl Acetcite ----------
75-27-4---------Brcmodichl oromethane -----
78-87-5--------- 1 � 2-Dichloropropane ------
10061-01 -5------ci s-1 � 3-0ichl oropropene ___ _ 
79-01-6---------Tric h l oroethene --------
124 -48 -1 --------Di bro mo ch lo  r om ethane -----79-00-5---------1 , l , 2-Trichl oroethane -----
71 -43-2---------Benzene -------------
1006 1 -02-6------Trans- 1 , 3-Dichl oropropene _ _  l 
75-25-2---------Bromoform ------------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e ____ _ 
591 -78-6--------2-Hexanone -----------
1 27 -18 -4 --------Tetra c h  l o  roe then e -------
79-34-5--------1 , 1 , :: , 2-Tetracr,loroethane 
108-88-3--------Toluene -------------
108 -90-7 --------Chlo robe n: en e ----------
100-41 -4--------Ethy l benzene ----------
100 -42 -5 --------Styrene -------------
1330 -20 -7 -------X y lene ( total ) ---------
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.; " J. ,., 

VOLATILE ORGANICS �NALYS I S  DATA SHEET 
E:=·A SAMFLS NC, 

;�BSB9 1 8()(; 1 
�b Name � SWL-TULSA Contract :  WWENG-MI 

Lab Code: swov C.ase No . : WWEN2 SAr-• ,., .:, SDG No . :  88:2 1 

Matrix :  ! soil/wate r )  SOIL  Lab Sample I D :  8821 05 ;.;;;.=-,;.....:....=-----

Sam p l e  wt/vo l �  4 .0  ( g/mL) §___ Lab F i l e  I D :  ,. ,..,. ,  ,-,c:-
J. 1...,CC-..1 

Leve l :  C low/med ) M-1;E=D-· __ Date Received : 02/��/92 

% Moisture: not dee . Date Analy=ed : (>:/27 /'7�:: 

Column : ( pack/cap)  CAP 

CAS NO . COMPOUND 

D i l ution Factor : 

CONCENTRATION UNI T S :  
( ug /L or ug/Kg > UG/KG 

74-87-3---------Chloromethane ________ _ 1500 
74-83-9---------Sromomethane ---------- 15(>() 
75 -0 1 -4---------1.J iny l Ch 1 or i de ________ _ 1 500 

- 75-00-3---------Ch l c roethane ---------- 1 500 
75 -09 -2 ---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone : 
75-15-0---------Carbon Disu l f ide _______ _ 
75-35-4--------- 1 � 1-Dich l oroethene ______ _ 
75-34-3---------1 � 1-Dichlcroethane ______ _ 
540-59-0--------1 ,2-Dichl oroethene < total } 
67-66-3---------Chlorofcrm __________ _ 
1 07-06-2-------- 1 � 2-Dichloroethane ______ _ 
78-93-3---------2-Butanone -----------
71 -55 -6 --------- 1 ,  1 ,  1 -Tri c h  l o  roe thane ____ _ 
56-23-5---------Carbon Tetrachloride -----
108-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichloromethane ____ _ 
78-87-5---------1 � 2-Dichloropropane ------
10061-01-5------cis-1 , 3-Dich l oropropene ___ _ 
79-01-6---------Trichloroethene _______ _ 
124-48-1--------Di bromochloromethane ____ _ 
79-00-5---------1 , 1 � 2-Trichloroethar,e ____ _ 
7 1 -43-2---------Ben:ene -------------
10061 -02 -6 ------Trans -l ,  3 -Di  ch l o  r op rope n e __ : 
75-�5-2---------Bromoform ------------
1 o a -1 o -1 --------4 -Methyl -2 -Pent anon e ____ _ 
59 1 -78-6----�---2-Hexanone -----------
127 -1 8  -4 --------Tetra c h  lo  roe then e -------
79-34-5--------- 1 , 1 , 2 � 2-Tetrachl oroethane __ 
1 08-88-3--------To l uene -------------

· ii) 8 -7 • J -7--------C h l o  robe n z en e ---------
1 00 -41 -4 --------Ethyl benzene _________ _ 100-42-5--------Styrene ____________ _ 
1330-20-7-------X y l ene  < tota l ) ---------

FORM I VOA 

740 
1500 
740 
74() 
74(} 
74<) 
74(1 
74(! 

1500 
650 
740 

1 5(1(1 
740 
740 
740 

3500 
740 
740 
740 
740 
740 

15(1(! 
15(H) 

1 5000 
740 
740 
740 
�,. .... , 
I �,., 

740 
740 

4 ,-� 
J. .. •._: 

: u  · : u 
: u  
: u  
: u  
1 1  I , u  
< I I  , u  
: u  
: u  
: u  
I t  I , u  
I I I , u  
I I '  
I U 

: J  
: u  
1 1  o , w  
: u  
> I I  , u  
: u  
:-:f 
l U  
< I I  , u  
I 1 1  
1 1.J  

: u  
I < '  , u  
: u  
: u  :1" 
: u  
I 1 1  , u  
: u  
: u  
! U  
l < I j L.• 

0054'a7 F:e -1 . 



1A  .-r-, " 
C:.:"" H SAMPL::. .. ;;""\ 

1',P..J • 

VOLATILE ORGAN I CS ANALYSIS DATA SHEET . 
!FCt--8BSB9 1 8(H) � L' � 

Name: SWL-TULSA Contract:  WWENG-MI  

Lal:- Code : Sl>JOK SAS No . :  SDG No . :  8821 

Matr-L: : < so i l  /water ) !=OIL. Lab Sample I D : 8 =�8�2�· 1�'�)c;' ___ _ 

5amp1 ::  wt/vo l :  4 .  0 ( g /mL) G Lab F i l e  I D :  IC686 

Column : 

C l ow/med l M �-E_D __ Date Received : 02/22/92 

Date Analyzed : 02/27/ 92 

< pac:kicap)  CAP Dilution Factor: . ,., 
J. • ,_: 

CAS NO . COMPOUND 
CONCENTRATI ON UNITS :  
( ug/L or ug/Kg > UG/KG 

74-87-3---------Chl oromethane _________ _ 
74-83-9---------Bromomethane ----------
75 -0 1  -4 ---------Vinyl Chloride ________ _ 
75-00-3---------Chl croethane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1---------Acetone ____________ _ 
75-15-0---------Carbon Disul fid�--------
75-35-4---------1 1 1�Dichloroethene ______ _ 
75-34-3--------- 1 , 1 -Dichloroethane _____ _ 
540-59-0--------1 , 2-Dichl oroethen• < total > 
67-66-3---------Chloroform __________ _ 
107-06-2--------1 , 2-Dichloroethane ______ _ 
78-93-3---------2-Putanone -----------71 -55 -6 ---------1 ,  1 ,  1 -Tri c h  la roe thane ____ _ 
56-23-5---------Carbon Tetrachloride -----
108-05-4--------Vinyl Acetate _________ _ 
75-27-4---------B:--omodichloromethane -----
78-87-5---------1 ,2-Dichloropropane _____ _ 
10061-01-5------cis-1 , 3-Dichloropropene ___ _ 
79-01 -6---------Trichl oroethene --------
124 -48 -1 --------D i  bro mo c h  l o  r om ethane -----
79-00-5---------1 1 1 , 2-Trichl oroethane -----
71 -43-2---------Ben=ene ____________ _ 
1 006 1-02-6------Trans-1 , 3-Dichloropropene __ : 
75-j5-2---------Brcmofcrm ------------
108 -10 -1 --------4 -Methyl -2 -Pent an c n e -----
591 -78-6--------2-Hexanone -----------
127 -18  -4 --------Tetra ch  lo  roe then e -------
79-34-5--------- 1 . 1 . 2 . 2-Tetrachloroethane 
108-88-3·--------To 1 �1er,e 

-

108-90-7--------Chlorobenzene ---------
100 -4 1  -4 --------Ethyl be n:  en e _________ _ 
1 00-42-5--------Styrene ____________ _ 
1330-20-7-------Xyl ene < tota l >  ---------
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. ,., .. H Er·A SAMPLE NC • 
VOLATILE ORGAN I CS ANALYSIS DATA SHEET 

:�BMW21 1 :OMS )} 
. :rib Name : � ... '"'_l>J_L,_-_T_r.J_1L=S_A __________ _ Contrac t :  WWENG-MI 

1..at- Cod e :  SWOK Case Ne, . : WWEN2 SAS No . :  

Matr-L: : ( so i l / water-) SOIL 

Sampl e  wtivol : 1 .0 ( g / mL>  G __ 

( l ow/med ) L�□-�-• --
�� Moisture: not dee . � 

SDG No • : 882 1 

Lab Samp le I D :  8821 08MS 

Lab F i l e  ID : IC697 

Date Received : 02/22/92 

Date Ana lyzed : 02/2819: 

Col Llmn : ( pack / cap) �-��A�F_· __ D i l ution Factor : _1_._o __ _ 

CONCENTRAT ION UNITS: 
CAS MO . COMPOUND C ug/L or ug/Kg > UG/KG 

74-87-3---------Chlcromethane _________ _ 74-83-9---------Bromometnane_-________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-00-3---------Chlor-oetnane _________ _ 
75-09-2---------Methylene Chl oride ______ _ 
67-64-1 ---------Acetone _____________ _ 
75-1 5-0---------Carbon Disu l fide --------
7 S -35 -4 ---------1 ,  1 -Di ch l o  roe then e -------
75-34-3---------1 , 1-Di c h l oroethane _____ _ 
540-59-0-------- 1 , 2-Dichl oroethene ( total ) 
67-66-3---------Chloroform -----------
107 -06 -2 --------1 ,  2 -Di ch l o  roe thane ______ _ 
78-93-3---------2-Butanone -----------
71 -55 -6 ---------1 ,  1 , 1 -Tri ch l o  roe thane -----
56-23-5---------Carbon Tetrachloride -----
108-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichl oromethane -----
78-87-5--------- 1 , 2-Dichloropropane _____ _ 
1 0061-01-5------cis-1 , 3-Dichloropropene ___ _ 
79-0 1 -6---------T richloroethene --------
1 24 -48 -1 --------Di bro mo c h  lo  r om ethane -----
79-00-5---------1 , 1 ,2-Trichloroethane ____ _ 
71 -43-2---------Ben:ene ____________ _ 
10061 -02-6-----�Trans-1 , 3-Dic h l oroprcpene __ : 
75-25-2---------Bromoform ___________ _ 
1 08-10-1--------4-Methyl-2-Pentanone ____ _ 
591 -78-6--------2-Hexanone __________ _ 
1 27-1 8-4--------Tetrachl oroethene -------
79-34-5---------1 , 1 , 2 , 2-Tetrach loroethane __ : 
1 08-88-3--------Tol uene -------------
108 -90 -7 --------Ch l c robe n z en e _________ _ 
100-4 1 -4--------Ethyl benzene _________ _ 
100-42-5--------Styrene ____________ _ 
1 330-20-7-------Xyl ene ( tota l )  ________ _ 

FORM ! 'v'OA 

53 
5:. 
c:-..,.. _;. . .,;. 
C'..,. ,_;._, 
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i tJ 
I I I , u  
l BJ 
: u  
: u  
: u  
: u  
: u  
: u  
: u  
: u  
1 1  I , u  
: u  ' ' '  , u  
: u  
: u  
: u  
: u  
+�- --- · 
: u  
: u  
: u  
: u  

; �  
: u  
: u  
: u  
: u  
: u  
I I I 
1 U  

- :  

•· I 
I 



. ,., 
.l. H  

VOLATILE ORGANICS ANALYSI S  DATA SHEET 

b Name : SWL-TULSA Contrac t :  WWENG-MI 

,_ab Code: . SWm: Case No . : \.IJWEN2 SDG Na . :  8821 

MatrL: : ( soi l /wate r }  

:3amole �-.,t/vol : 

__ ,...,. , .::w .;. :.... 
1 .  0 ( g/  mL)  G 

!...eve l : ( l ow/med } •�-_o_w_' __ 

�i. Moisture : not dee . � 

Lab 

Lab 

Date 

Date 

Sampl= ID:  3821 09MSD 

File  I D :  I C669 

Received : (i:!/22/92 

Analyzed : 02/26/92 

Column : ( pack/cap > C  �-A_P __ D i l ution Factor : 1 . 0 ;;....;:. ____ _ 
CAS NO . COMPOUND 

CONCENTRATION UNI T S :  
( ug/L o r  ug/Kg > UG/KG 

74-87-3---------Chlaromethane ----------74-83-9---------Bromomethane _________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-00-3---------Ch 1 or-oethane _________ _ 
75-09-2---------Methylene Chl oride ______ _ 
67-64-1 ---------Acetane -------------
75 -1 S -o ---------Carbon Disul fide --------
75 -35 -4 ---------1 , 1 -Di c h  lo  roe then e ______ _ 
75-34-3---------1 � 1-Di c h loroethane ______ _ 
540-59-0--------1 , 2-Dichl oroethene ( tota l )  
67-66-3---------Ch l oroform -----------
107 -06 -2 --------1 ,  2 -Di  c: h l o  roe thane ______ _ 
78-93-3---------2-Butanone -----------
7 1 -55 -6 ---------1 ,  1 ,  1 -Tri c: h l o  roe thane -----
56-23-5---------Carbon Tetrach loride ____ _ 
108-05-4--------Vinvl Acetate ----------
75-27-4---------Bromodichloromethane -----
78-87-5---------1 . 2-Dic:hl oropr-opane _____ _ 
1 0061-0 1 -5------cis-1 , 3-Dic:hloropropene ___ _ 
79-01 -6---------Trichl oroethene --------
1 24 -48 -1 --------Di bro mo ch  l o  r om ethane -----
79-00-5---------1 , 1 , 2-Trich l oroethane ____ _ 
71 -43-2---------Benzene -------------
10 ( > 61  -02 -6 ------Tr e1 n s -1 ,  3-Dic:h l or-opropene_: 
75-25-2---------Bromoform ------------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e ____ _ 
591-78-6--------2-HeManone -----------
1 27 -18 -4 --------Tetra c h  l o  roe then e -------
79-34-5---------1 , 1 , 2 , 2-Tetrachloroethane __ 
108-88-3--------Toluene -------------
108 -90 -7 --------Chlo r-ob  en z en e ----------
100-4 1 -4--------Ethyl benzene ----------
100 -42 -5 --------Styrene ____________ _ 
1330-20-7-------Xv lene < total ) ---------

FORM ! \JOA 

c:'.,.. -.-._., 
,::-� 
...,,;.�� c:-..,. ->..:• 
C'.,,. 
,j_, 

26 
C'.,,. 
�-."1 

26 
26 
26 
26 
26 
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26 
26 
26 
26 
26 
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�6 
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J l I , w  
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: u  
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DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organie Analysis 

FCRGWMW301, FCRGWMW2401, FCRGWMW10201EB 

b. Holding Times: 
All samples analyl.Cd within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
SWTogates/Intemal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Lab duplicate not perf onned. All data estimated (J). 

b. Field Duplicates: 
Field duplicate not perfonned. 

i. Matrix Spike Recoveries: 
Matrix spike not perfonned all data qualified (J). 

j. Trip Blanks: 
Trip blanks contaminated with 1,2-Dichloropropane. Not detected in samples. 

Rediske4/fcsite 



1A EPA SAMPLE NO .• 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TB-2 
Name: S�JL-TULSA Contrac t :  w�·w_E_N_G ___ _ 

__ ,o Cod e :  SWOK Case No . :  WWENG SAS No . :  SDG No . : 892·::;, 

�atri x :  ( so i l / water) �ATER 

·3ample wt/vol : 5 . 0  ( g/mL )  � 

< io�J/meo ) LOW ='-'--'---
% Moisture: not dee. 

Lab 

Lab 

Date 

Date 

Sam p l e  I D :  8929 1 2  

File  I D :  CM183 

Rec eived : 03i(l4/92 

Ana l yzed : 03/08/92 

Column : ( pack/ cap) C=---A_P __ D i lution Factor : =1_.-o __ _ 

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

74-87-3---------Chloromethane ----------
74-83-9---------Bromome�nane _________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-00-3---------Chl oroethane _________ _ 
75-09-2---------Methyl ene Chloride _____ _ 
67-64-1 ---------Ace�one ____________ _ 
75-15-0---------Carbon Disul fide _______ _ 
7S-35-4---------1 , 1-Dichl oroethene ______ _ 
75-34-3---------1 , 1 -Dichloroethane ______ _ 
540-59-0--------1 � 2-Dichl oroethene < total ) 
67-66-3---------Chloroform __________ _ 
107-06-2--------1 � 2-Dichloroethane ______ _ 
78-93-3---------2-Butanone __________ _ 71-55-6---------1 , 1 � 1-Trichloroethane ____ _ 
56-23-5---------Carbon Tetrachloride -----
75-27-4---------Bromodichloromethane -----78-87-5--------- 1 , 2-Dic h loropropane _____ _ 
1 006 1-01 -5------cis- 1 � 3-crichl oropropene ___ _ 
79-0 1-6---------Trichl oroethene --------
124 -48 -1 --------D i  bro mo c h  lo r om ethane ____ _ 
79-00-5---------1 � 1 , 2-Trich loroethane ____ _ 
7 1 -43-2---------Benzene -------------
10061 -02 -6 ------trans -1 ,  3 -Di ch  l o  r op  rope n e __ 
75-25-2---------Bromoform ___________ _ 
108-10-1 --------4-Methy l-2-Pentanone ____ _ 
59 1 -78-6--------2-Hexanone __________ _ 
1 27-18-4--------Tetrachloroethene -------
79-34-5---------1 . 1 . 2 . 2-Tetrach l oroethane 
1 08-88-3--------T�l�e�e 

--, 

1(>8-90-7--------Ch loroben::ene _________ _ 
100-4 1 -4--------Ethy l benzene _________ _ 
1 00-42-5--------Styrene ____________ _ 
1 330-20-7-------Xylene ( tota l )  ---------

FOF:M I VOA 

fl 

1(1 : u  
1 0  ' I '  

' \,J  

10 : u  
10  : u  
5 : u  

10  : u  
5 : u  
5 : u  
5 : u  
C' 
...J : u  
5 : u  
C' 
...J : u  

1 0  : u  
5 : u  
C' 
,.J : u  
C' ...J : u  

..,..,., 
.j� 

C' 
...J : u  
5 : u  
rt:: ...J : u  
0:-
...J : u  
0:-
...J : u  
C' 
...J : u  
C' ...J : u  

l C> : u  
1 0  : u  

C' 
...J : u  
C" 
...J : u  
5 : [;J • I 

5 l U  
5 ; U  
5 : u  
C' 
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1,; EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSI S  DATA SHEET 

FCF:GWMW301 
r,Jame : SWL-TULSA Con trac t :  vlWENG -�-----
Code: SWOK Case �Jo • : WWENG SAS No . :  SDG No . ;  o,::i--,o w ,. - � 

Matrix : ( soil /water ) WATER 

Sample wt/vol : 5 . 0  ( g/mL ) t1b,__ 

:...eve 1 :  ( 1 ow/ med ) LO�J =--------
% Moisture: not dee . 

Lab 

Lab 

Date 

Date 

Sample I D :  892'� 1 1  

F i l e  ID :  CM195 

Received : 03/(>4/ ·�2 

Ana l yzed : 03/08/92 

Co lumn : C pack/cap) C __ AF_· __ Dilution Factor : �1�-�0'---

CONCENTRATION UNITS : 
CAS NO . COMPOUND C ug / L  or ug/Kg J UG/L 

74-87-3---------Chloromethane ----------
74-83-9---------Bromomethane _________ _ 
75-01 -4---------Vinyl Chloride ________ _ 
75-00-3---------Chl oroethane ----------
75 -09 -2 ------� -Methylene Chl oride ______ _ 
67-64-1 ---------Acetone -------------
75 -1 5  -o ---------Carbon Disul fide --------
75 -35 -4 ---------1 ,  1 -Di  ch  lo  roe then e -------
75-34-3---------1 , 1-Dichl oroethan e  ______ _ 
540-59-0--------1 , �-Dichloroethene ( total ) 
67-66-3---------Chloroform -----------
107 -06 -2 --------1 ,  2 -Di ch lo roe thane ______ _ 
78-93-3---------2-Butanone -----------
7 1 -55 -6 ---------1 ,  1 ,  1 -Tri ch l o  roe thane -----
56-23-5---------Carbon Tetrac h l oride -----
75-27-4---------Bromodichloromethane -----
78-87-5--------- 1 ,2-Dich loropropane ------
10061 -01 -5------cis-1 , 3-Dichloropropene ___ _ 
79-01 -6---------Trichl oroethene 
124-48-1 --------Dibromoch l orome

_
t
_
h
_
,a
_

n
_

e 
_____ _ 

79-00-5---------1 , 1 , 2-Trichloroetnane -----
71 -43-2---------Ben:ene -------------
10061 -02 -6 ------trans -1 ,  3 -Di c: n lo r op rope n e _ 
75-25-2---------Bromoform ------------
108 -1 0  -1 -------4 -Meth y 1 -: -Pent anon e -----
591 -78-6-�------2-Hexanone -----------

• 127�18-4--------Tetrach l oroethene -------
79-34-5--------- 1 . 1 , 2. 2-Tetrachl oroethane 
108-88-3--------T� l�,e�,e 

-

108-90-7--------Chl orobenzene ----------
100-41 -4--------Ethyl benzene ----------
100 -42 -5 --------Styrene -------------
1330 -20 -7 -------X y l ene < total ) ________ _ 

FOF:M I VOA 

Q 

l 
1 

1 0  : u 1'  
1 0  ' U J 
l 0 u r  
1 0  u :t  
5 u-:t 

1 0  u.:r 
C' Uj ,.I 

C' , u r  .J 

5 : u j  
5 : ur 
5 : u:r 
C' 
.J : u :r 

10 : u .,. 
4 : J I 
5 : u r  
C' 
...J : u1 
5 I J J ..r , u  
5 : u J  

81  : .:r 5 : u :t 
5 : U j" 
C' 
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C' 
,.J l U j  
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10 : u  J · 10 ;y 160 
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::ri : u J' 
C' 
...J : u  ., 
5 : u .1' 
5 : u  J 
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1 A  
VOLATILE ORGANICS ANALYSIS DATA SHEET 

, ::. b Name : S::.a.;W.:::L ... --'T_U:::.:L=-�=--.:.,;A�-------- Contract :  W'--W�E-N_G _____ _ 

EF'A SAMPLE NO . 

FCRGl>JMl>J240 .t 

ooe :  Sl>JO�: Case No • : l>JWENG SAS No . : SDG No • : 89'.:::9 

Matri x :  ( so i l /water > WATER 

3ampl e  w't/vol :  5 • 0 < g / mL > !:'.!..b.._ 

L�vei :  ( low/med ) LO\ll =;...;._.-
'l. Moisture : not dee. 

Lab 

Lab 

Date 

Date 

Sample I D :  8929(!9 

File  ID :  CM174 

F:eceived : 03/()4/92 

Analyzed : 03/06/92 

:olumn : ( pack/cap> c_A_P __ Di lution Factor : �l�-�o __ _ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND C �g/L or ug/Kg > UG/L 

74-87 - 3---------Chloromethane ---------
74 -83 -9 ---------Brom om ethane _________ _ 
75-01-4---------Vinyl Chloride ________ _ 
75-00-3---------Ch loroe'thane _________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64- 1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disul fide ______ _ 
75-35-4---------1 , 1 -Dichloroethene _____ _ 
7�-34-3--------- 1 � 1-Dichloroethane _____ _ 
540-59-0--------1 � 2-Dich loroethene ( tota l )  
67-66-3---------Chloroform __________ _ 
1 07-06-2--------1 � 2-Dichl oroethane _____ _ 
78-93-3---------2-Butanone __________ _ 
71 -55-6---------1 , 1 , 1-Trichloroethane ____ _ 
56-23-5---------Carbon Tetrachloride ____ _ 
75-27-4---------B�omodichi oromethane ____ _ 
78-87-5--------- 1 � 2-Dichloropropane _____ _ 
1 0061-0 1 -5------cis- 1 � 3-Dichloropropene __ _ 
79-01 -6---------Trich l oroethene _______ _ 
1 24-48-1 --------Dibromoc hloromethane -----
79-00-5---------1 � 1 � 2-Trichloroethane ____ _ 
7 1 -43-2---------Benzene ____________ _ 
1006 1 -02-6------trans-1 , 3-Dichloropropene __ : 
75-25-2---------Bromoform __________ _ 
108-10-1 --------4-Methyl-2-Pen tanone ____ _ 
591 -78-6--------2-Hexanone __________ _ 
127-1 8-4--------Tetrachl oroethene ______ _ 
79-34-5---------1 , 1 � 2 , 2-Tetrachloroethane __ 
108-88-3--------To luene -------------
108-90-7--------Chlorobenzene ---------
100 -4 1  -4 --------Ethyl benzene ________ _ 
100-42-5--------Styrene ____________ _ 
1 330-20-7-------Xylene ( tota l >  ________ _ 

FORM I VOA 

Q 

I 
I 

10 : u J  
1(J : u 7 
. ,-, 
.L •. _, l LI J" 
10 : u 7 
2 : J  

1 (1 : u :r  
5 : u .:Y 
C" -> : UJ' 
C" -> l U 1'  
5 : uj 
5 : u.1 
5 I Uj 

10 : u  .r 
44 : 7  5 ' LJ j  =--> u .1  

5 u ::r  
5 U .J  

40 
5 U:1 
5 , u .Y  
5 u·1'" 
5 u J  
5 U 1  

1 (1 U -7  
1 0  u .1'  
s· J 
5 l U .1'  
1 l J  
5 : U1" .,.. -> :' u ,.  
r:--> : u j 
C" -> : u :r 
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l A  EPA SAMPLE NO . 
VOLAT ILE ORGAN ICS ANALYS IS  DATA SHEET 

FCRGWMvJ 1020 1EB 
Name : SWL-TIJLSA Contrac t :  w�··�w=E-N_G ____ _ 

Code: SWOI< Case No • : WWENG SAS No . :  SDG No . :  €3929 

Matrix : ( soil /water) WATER 

Samp le  wt/vol : 5 . 0  ( g/mL ) t!!:,_ 

Level : ( low/med ) L-□-w __ 

% Moisture: net dee. 

Lab 

Lab 

Date 

Date 

Sample I D :  8929 10  

F i l e  I D :  CM190 

Received : 03./04/92 

Analyzed : 03/08/92 

Column : ( pack /cap ) C=A-F�·-- Di lution Factor: _1�-�◊---

CAS NO . COMPOUt,;D 
CONCENTRATION UNITS: 
( ug / L  or ug/Kg ) UG/L 

74-87-3---------Chloromethane ________ _ 
74-83-9-------�-Bromomethane ----------
75 -01 -4 --------Vinyl Chloride ________ _ 
75-00-3---------Chloroethane __________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1 ---------Acetone ____________ _ 
75-1 5-0---------Carbon Disulfide _______ _ 
75-35-4--------1 , 1 -Dichloroethene _____ _ 75-34-3---------1 , 1-Dichloroethane _____ _ 
540-59-0-------- 1 , 2-Dichl oroethene < tota l > 
67-66-3--------Chloroform __________ _ 
107-06-2--------1 , 2-Dichl oroethane _____ _ 
78-93-3---------2-BLI tan one -----------
71 -S S -6 ---------1 ,  1 ,  1 -Tri c h  lo roe thane ____ _ 
56-23-5---------Carbon Tetraci", l oride ____ _ 
75-27-4---------Bromodichloromethane -----78-87-5---------1 ,2-Dichloropropane ------
10061-0 1 -5------c i s-1 , 3-Dichloropropene ___ _ 
79-01-6---------Trichloroethene --------
124 -48 - 1 --------Di bro mo ch lo  r om ethane -----
79-00-5---------1 , 1 ,2-Trichl oroethane -----
71-43-2---------Benzene -------------
10061 -02-6------trans-1 , 3-Dichl oropropene __ 
75-25-2---�-----Bromoform -----------
108 -1 0  -1 --------4 -Methyl -2 -Pent anon e ____ _ 
591-78-6--------2-Hexanone -----------
127-18-4--------Tetrachloroethene -------
79-34-5---------1 , 1 , 2 , 2-Tetrac h l oroethane __ 
108-88-3--------Toluene -------------
108 -90 -7 --------Ch l c robe n z en e ________ _ 100-4 1-4--------Ethyl benzene _________ _ 
100-42-5--------Styrene ____________ _ 
1330-20-7-------Xylene < total )  ________ _ 

FORM I '.JOA 

Q 

1 (> : u  7 
1 <) : uJ 
1 (l : u J' 
1 0  : u :1 

5 : u 1 
1 0  : u 1' 
5 : u  J 
5 : u 1 
5 : u .J 
C" l U j  ..J 

5 : u J""  
C' 
..J : u ::1 

10 : u j 
5 : u -r  
c- : u :r  ,.J 

5 l U  .7 
+ "'  : j' .1. ..;.  

C' : u T  ..J 

5 : u _j" 
5 : u J 
5 : u :r  
,: 
..J : u :t  
5 : u f  
C' 
...J : u  7 

1 0  : u j 
1 (I : u j'  
5 : u "]" ... 
..J : u :1 
c-., ! t i .,. 
5 : u  J' ... ...J : u  .7 
5 : u 7 
C' : u .:r ..J 

1 /87 Rev . 
0031  



DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 
FCRSBMW251001 

b. Holding Times: 

Organic Analysis 

Sample analyzed within holding time. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria 

d. Calibration Verification: 
Calibration met QAPP criteria 

e. Laboratory Blanks: 
Lab blank was not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
No laboratory duplicate analyzed. All data estimated (J). 

b. Field Duplicates: 
No field duplicate collected. 

i. Matrix Spike Recoveries: 
No matrix spike analyzed. All data estimated (J). 

j. Trip Blanks: 
No trip blank collected. All positive data estimated (J). 

Rediskc:4/fcsite 



. " 
.l. M  

VOLATI LE ORGANI CS ANALYS ! S  DATA SHEET 

Name: SWL-TULSt, Contract :  WWENG-� I 

Ca:e No . :  t;Ji;JEN!. SAS t�o .  : 

Lab Sample I D :  8=8�1�1_C_i_i ___ _ 

Sa111 ple wt/\,'O l :  ( g /mLi  L_ Lab Fi l e  !D :  I C6.:·� 

·_eve l :  � l ow/med ) L=O�W�• -- Date Received : 02/ 2 1 / q2 

% Moisture : not dee . __ 9_ Date Anal yzed : 02/25/9� 

Column : ( pack/cap> c_A_F_· __ D i l ution Factor:  1 .0 =-:,..:;... __ _ 

CAS_ MO . COMPOUND 
CONCENTRATION UNITS!  
( ug/L or ug/Kg ) UG/KG 

74-S7-3---------Chlcromethane ---------74 -83 -9 ---------9 r om om ethane ----------75 -0 1 -4 ---------Vinyl Chl oride ________ _ 
75-00-3---------Ch l oroethane ----------

: 1  
: 1 
1 1 . .  . .:. 

75 -09 -2 ---------Methy lene Chloride 4 1  -------
67-64-1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disu l fide --------
75 -35 -4 --------- 1 i 1-Dict-: lo-roethene ------
75-34-3--------- 1 , 1-Dichloroethane ______ _ 
540-59-0--------1 , 2-Dichl oroethene ( total ) 
67-66-3---------Chl oroform -----------
107 -06 -2 --------1 ,  2 -Di ch l o  roe thane _____ _ 
78-93-3---------2-Butanone· -----------7 l -55 -6 ---------1 ,  l � 1 -Tri c h  l c roe thane ____ _ 
56-2�-5---------Carbon Tetrac h l oride -----
109-05-4--------Vinyl  Acetate ----------
75-27-4---------Bromodichl oromethane -----78-87-5---------1 , 2-Dichloropropane _____ _ 
1 0061-0 1 -5------cis-1 , 3-Dichl oropropene ___ _ 
79-0 1 -6---------Trichl oroethene --------
124 -48 -1 --------Di bro mo c h  l o  r om ethane_ ·-----
79-00-5---------1 , 1 , 2-Trichl oroethane ____ _ 
7 1 -43-2---------Benzene -------------
1 0061 -02 -6 ------Trans -1 , 3 -Di c h  l o  r op rope n e __ : 
75-25-2---------Brcmofcrm ___________ _ 
1 08-10-1 --------4-Methyl-2-Pentanone ____ _ 
591 -78-6--------2-Hexancne -----------
127 - 18 -4 --------Tetra c h  1 or o et hen e -------
79-34-5---------1 . 1 . : , :-T�trachloroethane 
108-88-3--------Toluene -------------!08 -90 -7 --------Ch l c robe n z en e _________ _ 
100-41 -4--------Ethyl benzene ----------
100 -42 -5 --------Styrene ____________ _ 
1330-20-7-------Xy l ene ( total ; ________ _ 
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. " _ ,..,  EPA SAMF!....E \:C .. 
VOLATILE ORGANICS ANALYSI2 CAT� 2HEE7 

b Name : 2WL-TULSA 

_ab Code:  SWO!·.-:" 

Matr1M : ( �o i l /water ) SC�� 

Samole  wt/vcl : 

Le\1e l :  ( l 01,i/ med ) 

% Mcisture: not dee. 

c" � ... 
'•' 

:...ow 

�·Jl.JEN1 

( q imL) G 

Con�rac t :  WWEN2-M! 

S " ,..., NO t'1o .  : 3DG No . :  88l. t 

881 1 () i 

L:tb Fi!e I D :  

(1:;1::1 /?::: 

Date Ar, a l y;:ed :  (;2/26/92 

ColL\mn : f. pac:k/cap) Di lution Factor : �1_.�C�; __ _ 

CONCENTRATION UNITS: 
CAS NO . C'.JMF'OlJND C ug / L  or ug/Kg ) UG/KG 

74-87-3---------C�lcromethane _________ _ 
74-53-9-�-------Bromomethane __________ _ 
75-01-4---------Vinv l C�loride _________ _ 
75-00-3---------C�loroethanE __________ _ 
75-09-2---------Met�y lene Ch! cride ______ _ 
67-64-1 ---------Ace�one ---------------
75 - 1 5  -0 ---------C � r b on Disu l f ide _______ _ 
75-35-4---------1 � 1 -Dichloroethene ______ _ 
75-34-3---------! � !-Dic hlcroethane ______ _ 
540-59-0--------1 � 2-Dic� l aroethene ( tota l )  
67-66-3---------Chl orofcrm ------------
107 -06 -2 --------1 ,  2 -Di ch  l o  roe thane ______ _ 
78-9=-3---------2-Butancne ------------
7 1 -55 -6 ---------: , : , ! -Tri ch l o  r c et Man E -----
�6-:�-5---------:� -�c� 7�t�ac � l crica ------
1 08-(:5-4--------V .'-.. r-:y l Acet;, t=a> _________ _ 
75-:7-�---------e��mco ichl oromethane ------
78-87-5---------1 , 2-Dichlorooropane ______ _ 
1 0061-01 -5------ci�- 1 � 3-Dichloropropene ___ _ 
79-01 -6---------Trichl oroethene ---------
124 -48 -1 --------Di b r cm o c h  l o  r om e �ha n e ------
79-C0-5---------1 , 1 � 2-Trichl o roethane ____ _ 
71 -43-2---------Ben=ene --------------. 10061 -02-6------Tran�-: , 3-Dichl oropropene ___ � 
75-25-2---------Bromcfcrm -------------
108 -l O -1 --------4 -Methyl -2 -Pent anon e _____ _ 
591-79-6--------2-Hexanone ------------
127 - ! 8 -4 --------Tetra c h  l c r c et  hen E --------79-34-5--------- 1 . 1 . � 1 2-Tetrachl orcethane : 
1 08-88--3--------T�t l \�\ene 

-

108-90-7--------Ch l c rcbenzene ----------
100-41 -4 --------Eth v l b  en z en e -----------
100 -42 -5 ---� ----Styrene --------------
1330 -20 -7 -------Xylene ( t�ta l )  ----------
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DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

FCRSBMW2210001, FCRSBMW22A2001, FCRSBMW2219001 

b. Holding Times: 
Samples were analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blank contained Methylene Chloride. Data estimated (BJ). 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Lab duplicate not analy7.ed. All data estimated (J). 

h. ._ Field Duplicates: 
Field duplicate not collected. 

i. Matrix Spike Recoveries: 
Matrix spike not analyzed. All data estimated (J). 

j. Trip Blanks: 
Trip blanks not collected. Positive data estimated (J). 
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�OL�TILS ORGANICS �NALYS!S  D�TA �HEET 

C> i•;am,a. : S::a·""'Wc.:::L=---�_i ..;:;L'""1L. __ '.: __ ·�'""A"-------------

SAS i,Jo .. � 

3.amcli? wt/vo l .:  ,.._ ,·. - . ', . ., ( g irnL; g_ 

( low/med ) 

-: MoistL1r-e : not wee . ---..:2. 

:_.ab Fi le ID :  

·=c. r:SBMw2: 1 OCOl:"4L 

,--,-. ,""", .. ,-. =- ;  4;_-• .• • .,;_ 

,•,..-, � ,. -• I �"'6 
•._J..:., ,1 .1. .:�.f 7 --

CAP D i lution Factor : 1 .0 .:..a...;;... __ _ 

CONCENTRATION UN ITS :  
CAS NO . COMPOUND Cug/L or- ug/Kg J UG/KG 

74-87-3---------ChloromethanE _________ _ 
74-83-9---------Sromomet�ane __________ _ 
75-01 -�--T------Vinyl Chloride _________ _ 
75-00-3---------C�loroethane -----------
75 -09 -2 ---------Methy lene Chloride ______ _ 
67-64-1 ---------Aceton � --------------
75 -15 -0 ---------Carbon Disulfide --------
75 -35 -4 ---------1 ,  1 -Di c h  lo roe then e -------
75-34-3---------1 � 1 -Dichioroethane ______ _ 
540-59-0-------- 1 ,2-Dichloroethene ( tota l ) 
67-66-3---------C h l o roform ------------
1 07 -06 -2 --------1 ,  � -Di ch  l c roe thane ______ _ 
78-93-3---------2-Butancne ------------
71 -55 -6 -� ------- 1 .  1 � 1 -Tri ch lo roe t Man E ____ _ 
56-23-5---------Carcon Tetrachlari□e ------
1 08-05-4--------Vinvl Acetate ----------
75 -27 -4 ---------8 r om o c i c n l c r om Eth an e ------
78-87-5---------1

1
2-Dichloropropane ______ _ 

1 006 1-0!-5------c is-1 . 3-Dichl oropr□pene ----
79-0 1-6---------Trichloroetnene ---------
124 -48 -1 --------Di bro mo ch  lo r cm e �ha n e ------
79-00-5--------- 1 1 1 � 2-Trichloroetnane -----
71 -43-:---------Ben=�ne --------------
100 b 1 -02 -6 ------Trans -1 � 3 -Di ch l o  r op r o o en e ___ : 
75-25-2---------Brcmoform ____________ _ 
108-10-1 --------4-Methyl -2-Pen tanone _____ _ 
59 1 -78-6--------2-Hexancne ------------
1 27 -18 -4 --------Tetra ch lo  r c et hen e --------
79-34-5--------- 1 , 1 , 2 � 2-Tetracblorcetnane ___ ; 
1 (18-88-3---------To 1 uene --------------
108 -90 -7 --------Ch l c robe n: en e ----------
100 -41  -4 --------Ethyl b � n z en e -----------
:00-42-5--------S �v rene --------------
1 330 -20 -7 ----� --Xv l � n e : tota l )  ----------
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�w=�-�· ·--
· c r--iame : S\.l!L-TULSA Ccn�rac � :  WWENG-�: 

-�O Ccae : 2WOK Case �C . l  ���N2 

( l ,:11,,/ med ) 

c r, T l 
"-t_, .. _ 

� . •  :;; / ,TIL ) L_ 

2[:G No . : :37'::: 

·I" ':' .  ... ;,J • 

Lab F i l e  l D :  

Date F:eceived : 

Date Ana l yzed : 

,-.--"""�,·- ·
i.:: :' ...;. .;.• .•• . ..: 

IC56Ct 

.. -. •-i ,t .. � ., 0 -. 
. _t__.:.J J. •-'- / . --

(;�/21 /92 

::olunm : { pack/cap) CAF· Dilution Factor: _l�(: ___ _ 

CONCENTRATION UNITS :  
CAS NO . COMPOUNr: (ug/L er ug/Kg ) UG/�G 

74-87-3---------Chl=r=�e�hane _________ _ 
74-83-0---------Bro�omethane __________ _ 
75-0 1 -4---------Vinv ! C�lcride _________ _ 
75-00-�---------Ch lcroetn•ne -----------
75-09-�---------Met�v lane C�lcriae ______ _ 67-64-1 ---------Ace�one _____________ _ 
75-15-0---------Carccn Disu l f ide _______ _ 

t 75-35-4--------- 1 . l-DicM loroethen� -------" 75-34-3---------1 , 1 -�ichl oroethane ______ _ 
� 540-59-0-------- 1 . �-D i c h l oroethene ( tota l ) 

67-66-3---------Chloroform ------------
107 -06 -2 --------1 � 2 -D �ch l c roe t nan e -------
78-93-3---------2-?utano�e ___________ _ 7 1 -55-6---------1 , : . : -T�icnlorcethane ____ _ 
56-23-5---------Carbon Tetrac h l o ride ------
108-05-4--------Vinyl Aceta�e _________ _ 
75-:7-4---------Bromooicnloromethane ------78-87-5---------1 , 2-Dic hloropropane ______ _ 
1 0061-tH-5------ci<:-: . ::.-Dichloropropene ___ _ 
79-01 -6---------Trichloroetnene ________ _ 
!�4-48-1--------Dibrcmoc n loromethane ------
79-00-5---------1 � ! . 2-Trichloroethane ____ _ 
71 -43-2---------Ber.zene --------------
1 006 l -02 -6 ------Trans -1 ,  3 -Di c h  l o  r op rope n e ___ ; 
75-25-�---------Bromcfcrm ____________ _ 
1 02-10-1 --------4-Methy l -2-Pentanone _____ _ 
59 1 -78-6--------2-�exanone ------------
::7-1 2-4--------Tetr�c h l oroethene --------
79-34-5---------1 , : , 2 , 2-T�trac n lorcethane ___ : 
108-88-3--------Toluene --------------
108 -90 -7 --------Chl o  r o c en z en e _________ _ 
1 00-4 1 -4--------Ethy ! cenzene __________ _ 100-42-5--------Stvrane _____________ _ 
1 330-20-7-------x y : ene ( �otal l _________ _ 
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VOLAT!�E CRGAN!CS ANALYS I S  DAT� SHEET 

c�•,ame : :_.::·"-'w_1L __ -_ ... _: __ L:_1L._:'_:; __ A ____________ _ :ontrac t: WI-JENG-1'1 ! 

_a� C�da! SWOK Case No. :  SAS t�o . : SDG No . :  

( low/med } LOW 

·� i'io.istur-e: not dee . 1::1 

( g /mL ) 

:..ab Sample  I D :  :372:?(, !. 

L..ao F i l e  ! D :  

Date F:eceived : (; 2/ 1 3/92 

Date Analyzed : 02/ 18/92 

- , .. 0 .1. umn : ( pack/ca�} �i lution Fac�or : 1 . 0 :..,:....:;._ __ _ 
C1�S NO . COMPOUND 

CONCENTRATION GNI TS :  
( ug/L or ug/Kg l UG/KG 

74-87-3---------C�!oromethane _________ _ 
74-83-9---------Brcmomethane __________ _ 
75-O1-4---------Vi n y l  Chloride _________ _ 
75-OO-3-------�-C�lcroetnane __________ _ 
75-O9-2---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone _____________ _ 
75-15-O---------Car�on Disul fide _______ _ 
75-35-4---------1 , 1-Dichl croethene ______ _ 
75-34-3---------1 , 1-Dichloroethane ______ _ 
54O-59-O--------1 , 2-Dichloroethene ( tota l )  
67-66-3---------Chloroform_· __________ _ 
1 O7-O6-�-------- l , 2-Dichl orcethane ______ _ 
78-93-3---------2-Butanone ___________ _ 7 1 -55-6--------- 1 � 1 , 1 -Trichlorcethane ____ _ 
56-23-5---------Carbon Tstrach l oride _____ _ 
1 O8-O5-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichl oromethane_.._ ___ _ 
78-87-5---------1 , 2-Di c h l oropropane ______ _ 
1OO6 1 -O 1 -5------cis-1 , 3-Dicnloropropene ___ _ 
79-O 1 -6---------Trichloroethene ________ _ 
1 24-48-1 --------Dibromochl oromethane _____ _ 
79�OO-5--------- 1 , 1 , 2-Trichloroethane ____ _ 
71 -43-2---------Benzene _____________ _ 
1OO6 1-O2-6------Trans-1 , 3-Dich loroprop�ne ___ : 
75-2�-2---------Bromoform ____________ _ 
1 O8-1 O-1 --------4-Methyl-2-Pentanone _____ _ 
591-78-6--------2-Hexancne ___________ _ 
1 :7-18-4--------Tetrach lorcethene _______ _ 
79-34-5----�----1 , 1 , 2 , 2-Tet�ac h l oroet�ane ___ : 
108-88-3--------Tol uene --------------
1O8 -9O -7 --------C h l o  robe n z en e _________ _ 
1 OO-4 1 -4--------Ethyl ben=ene __________ _ 
1 OO-42-5--------Styrene _____________ _ 
133O-2O-7-------Xy lene ( tota l )  _________ _ 
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DATA VAUDATION 
FRANKLIN CURTIS SITE 

L Sample Numbers: 
FCRSBMW262001 

b. . Holding Times: 

Organic Analysis 

Sample analyzed within holding time. 

c. GC/MS Tuning: 
GCIMS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blank was not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Lab duplicate not analyzed. All data estimated (J). 

b. Field Duplicates: 
Field duplicate not collected. 

• i. Matrix Spike Recoveries: 
Matrix spike not analyzed. All data estimated (J). 

j. Trip Blanks: 
No ttip blank collected. Positive data estimated (J). 
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:. A  
V"\;� �,,..,,, ....,H I H  .-. 1 1�--.;; 1-:::. :=. : 

:cntract :  �WEN�-M: u.c,,, _________ _ 

Case Ne . :  �W�NG1 

( sail /water)  �•-- T I 
i-:>U .L- Lab Sample I D :  

s .  t) 

( low/med ) LOW Date Received : 

·: Moist:.u·-2 :  not cec . Date Anal·�,zed ! 

' 
.I 

t, pack/c:ap)  

CAS NO.  

CAP 

COMPOUND 
:::ONCENTRAT I GN UN I TS : 
( ug/L  or ug/Kg ) UG/K2 

-�-87-3---------�h l cromet�ane __________ _ 
74-83-=---------�romome�hane ------------s -() i-JJ.---------·) in,, l c;1 1  er �ce _________ _ 
75-,,,,.�.- �---------Ch l oroetr1ane __________ _ 
75-09-2---------Me�hvlene Chl orice _______ _ 
67-64-1 ---------Ace�one ______________ _ 

' 75-15-0---------Carbcn :�sul fide ---------
75 -35 -4 --------- : • 1 -Di c h  lo  r � e � n en e ·-------
7�-34-3--------- ! . 1-Dich l Qrcet�ans ______ _ 
540-�9-0--------1 , 2-Dicnloroetnene l tota ! :  
67-66-3---------Chlcro iorm ____________ _ 
1 07-06-:--------l . 2-Dicn!croetnane ______ _ 
78-93-3---------2-Bu�2ncne -------------
7 ! -55 -6 ---------1 � :  � 1 -T -� = h ! or o et nan e ____ _ 
�6-23-5---------Carbcn T�tra c n l oridj ------
:ca-05-4--------Vinyl �cetate __________ _ 
;s-:7-�---------9romoo 1chl�romet�ane ------
78-87-5---------l . �-D i c � l orcpropane ______ _ 
: 00bl-01 -5------cis-1 � 3-Dichl orocropene ___ _ 
79-0 1 -6---------Trichlorcetnene ---------
: :  4 -48 -1 --------Di  b r □mo c � l c r cm et�� n e _____ _ 
7?-00-5---------1 � 1 � 2-Tri=hloro�thane ____ _ 
� 1 -43-2---------Benzene ______________ _ 
10061 -02-6------Trans-1 , 3-D1ch! orocropene ___ : 
-:-25-2---------3�omoforrn ____________ _ 
1 08-1 0-1------�-4-Methy l-�-Pentanone _____ _ 
�9!-78-6--------2-Hexanone ____________ _ 
1 27-18-4--------Tetrac h l oroethen� _______ _ 

' �9-34-5---------: . 1 . 2 1 2-�strac�l croethane 
!CB-88-3--------Tc !�ene ---------------
: 08 -90 -7 --------Ch 1 or  o o en z en e -----------
1 00 -4 1  -4 --------Ethyl c en z en e __________ _ 
: )0-�2-5--------S tvr�ne __ �------------
1 330-20-7-------Xv lene '. �cial � ----------
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DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 

Organic Analysis 

FCRSBMW2012001, FCRSBMW206001 

b. Holding Times: 
Samples analyzed within holding times . 

. c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria. 

g. Laboratory Duplicates: 
Lab duplicate not analyzed. All data estimated (J). 

h. Field Duplicates: 
Field duplicate not collected. 

i. Matrix Spike Recoveries: 
Matrix spike not analyzed. All data estimated (J). 

j. Trip Blanks: 
Trip blank not submitted all positive data estimated (J). 
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. " �,..., EPA SAMPLE NC . 
')OLATI:..-E ORGr'.'1r-1 I CS ANALYSIS  DATA SHEET 

FCF:SBMW201 2'.)CI; 
Contrac t :  WWENG-M! 

SAS No ., : SDG �Jc . �  

�atr i x :  ( so i l / waterJ SOIL Lab Samo le  I D :  86650= ;..a.......;:;...;:..-""-----

:;amcl� wt/vo l :  Lab F i l .a  I�) :  �< 82;)'7' 

:_eve l :  { low/med ) L ....... O�w�• -- Date Received : 02/07/92 

'.: Moisture: not dee . Date Anal yzed : 0�/07/92 

·:o l i..tmn : < pack/cap ) C_A_P __ D i l ution Factor: 1 . 0 .c-...""'"----

CONCENTRATION UNITS:  
CAS r�o .  COMPOUND ( ug/L or ug/Kg > UG/KG 

74-87-3---------Ch loromethane _________ _ 
74-83-9---------Bromometnane -----------
75-0 1-4---------Vinvl C h l orioe ---------
75 -00 -3 ---------Chlo roe thane __________ _ 
75-09-2---------Methyl ene C h l oride ______ _ 
67-64-1 -�-------Acetone --------------75�15-0---------Carbon Disu l fide _______ _ 
75-35-4---------1 ! 1 -Dichl oroethene ______ _ 
75-34-3---------1 . l-Dichl oroethane -------
540-59-0--------1 � 2-Dic h l oroethene ( tota l >  
67-66-3---------Chloroform ___________ _ 
107-06-2--------1 � 2-Dichl oroethane -------
78-93-3---------2-Butanone ------------
71 -55 -6 --------� 1 � 1 .  1 -Tri  c h  l o  roe thane -----
56-23-5---------Carbcn Tetrach l oride _____ _ 
1 08-05-4--------Vinyl Acetate _________ _ 
75-27-4---------Bromodichlor□methane ------
78-87-5---------1 � 2-D i c h l oroprooane ------
10061-01-5------cis- 1 , 3-Dichl oropropene ___ _ 
79-01-6---------Trichl orcethene ---------

' 124-48-1 --------Dibromoc �l orometnane _____ _ 
79-00-5---------1 , 1 � 2-Trichl croethane -----
71 -43-2---------Benzene --------------
1006 1 -02-6------Trans- 1 . 3-Dichl oropropene __ 
75-25-2---------Bromoform ------------
108 -1 0  -1 --------4 -Meth y ,  - : -Pent� none ------
59! -78-6--------2-Hexanone ------------
1 27 -18  -4 --------Tetra c h  l o  roe then e --------
79-34-5--------- 1 . 1 , 2 , 2-Tetrachl □rcethane 
1 08-88-3--------Toluene _____________ _ 
108-90-7--------Chl orobenzene ----------
100-41-4--------Ethyl benzene -----------
100-42-5--------Styrene --------------
1 330 -20 -7 -------Xv l e  n e ( �□tal > ---------

FORM ! '·/OA 

◄ ,--� 
.!.\.I 1 ... ..... 
.;: ,.-... 
J. '· -' 

l(i 
C" 
..J 

9 
5 
5 
,::-
,.J 

C" ....J 

5 
5 

1 0  
C" 
._; = 
.._; 

1(> 
c::-..J 

5 
r:::-
,.; 
,:;: __, 
,::: 
-.I 

5 = ..., 
,:: 
,.J 

5 
... �-. J.'-... ' 

10 
,::-
....J 
C' ,.J 
C" 
,.J 
r:::--.I 
C' 
...; 
,::-
..J 

== 

,.., 
t.:� 

: �J 1 · • · 1 
I 1_1 

; �  1 
: u 1  
; u7 
I 
I I.I  

: u .r 
: U 1"  · 
:uj i l l 1 
t 1...: , , , 1 , u  · · · T  · �  
:u-r 
: u T  
: u 7  ' l 'J I ._;  

: u 1  
; U j'" · · ·r , u  
: u  r 
: u -r 1 1 , J  , u  
! ! J j  ' -1 • 1 r  
t U  

: u t  : u r  
: U j : u--r : u--r 
I 't I 

' ' 'j , u  . . , ·r , u  
: u r  ' i 'J , _ 

1 /87 Re·•1 . 
0 0 0 7  



. " 
::-, 

VOLATILE ORGANICS ANALYS IS  DATA SHEE7 

. c�r.o.me : S\..JL -:ULS;, 

_:..: CaCli?: :3WOK -. - ·- -•-C\�C No . :  

Con t.rac t. :  \.-JWENG-MI 

2!)G 

��.;i·:;�.1. ; : : ( soi l / water ) SO I L  �ao Samo ie 1 u :  86650 1  :::a.;;;�;a..a.-=------

::am□.i.e wt/vol � ( q/mL} Q__ L:1u F i l ::- I D �  

:_eve l :  { l ow/med) Lov; Date Receivec : 9�/07/92 

�; �clistL1re: not dee . Date Analvzeo : 0�/07/92 

:01 1.tmn : ( pack /cap)  CAP Di lution Facto r :  

CAS NO . COMPOUND 
CONCENTRATION UN ITS�  
Cug/L or  ug/Kg > UG/KG 

74-87-3---------Chloromethane _________ _ 
74-83-9---------Bromomethane __________ _ 
75-01 -4---------Vinyl C�lcride ________ _ 
75-00-3---------Chloroethane -----------
75-09-2---------�ethy l ene C h l oride ______ _ 
67-64-1 ---------Acetone ____________ _ 
75-15-0---------Carbon Disu l f ide --------
75 -35 -4 --------- 1 ,  1 -Di ch l o  roe then e -------
75-34-3---------1 � 1 -Dic h loroethane ______ _ 
54O-59-O--------1 1 2-Dic h l oroethene < total > 
67-66-3---------Chloroforrn ------------
107 -06 -2 -------- 1 ,  2 -Di c h  l o  roe thane ______ _ 
78-93-3---------2-Eutanone ------------
71 -55 -6 --------- 1 ,  1 ,  1 -Tr 1 c h  lo  roe t �an e -----
56-23-5---------Carbon Tetrac h l oride ------
1 08-05-4--------Vinyl Acetate ----------
75-27-4---------Bromodi c h l cromethane ------
78-87-5---------1 , 2-Dic h l oropropane _____ _ 
1 OO61-O 1 -5------cis-1 � 3-Dichl oropropene ___ _ 
79-01-6---------Trichl oroethene ---------
124 -48 -1 --------Di bro mo c h  l o  r cm ethane ------
79-00-5---------1 , l , 2-Trichloroethane -----
71 -43-2---------Ben zene --------------
1 0061 -02 -6 ------Trans -1 ,  3 -Di c � l � r c pro□ en e 
75-25-2---------Brcmoform ___________ _ 
1 08-1 0-1 --------4-Methyl -2-Pen�anone _____ _ 
�91-78-6--------2-Hexanone ___________ _ 
127- 1 8-4--------Tetrach l o roethene -------
79-34-5---------1 � 1 , 2 , 2-Tetrachl oroethane 
108-88-3--------Tol uene --------------
1O8 -9O -7 --------Ch l c r c benzene _________ _ 
1 OO-4 1 -4--------Ethy l ben zene __________ _ 
:o0-42-5--------Stvrene _____________ _ 
133O-2O-7-------X y l ene ( total J ________ _ 
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DATA VALIDATION 
FRANKUN CURTIS SITE 

a. Sample Numbers: 
FCRSBMW232l501 

b. Holding Times: 

Organic Analysis 

Sample was analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Lab blank contained methylene chloride. Data estimated (J). 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria 

g. Laboratory Duplicates: 
Lab duplicate not analyzed. Data estimated (J). 

b. Field Duplicates: 
Field duplicate not collected. 

i. Matrix Spike Recoveries: 
Matrix spike not analyzed. Data estimated (J). 

j. Trip Blanks: 
Trip blank not collected. All positive data estimated (J). 

Rediske41fc1ite 



'-JOLAT! L� OF�GAt,l ICS ANALYS I S  ""''"�,-. :.JM l M SHEET 
EF·A SAMF'LE ,_ ,,.. 

l't\., • 

FCF�SBMVJ2321 50/';� 
;,,b NamE : S=-W=L'--...:T_.U:.:L::.:8::.:M..," ________ _ 

Lab Code : S�JO;.< Case Ni;i . :  WWENS 

Ccn�ract :  WWENG-M! 

SAS r,Ja . : 

Matri x :  ( so i l / wate r >  SOIL Lab Samp le 8757(; 1 

Samp l e  wt/vcl : 4 . 0  ( g /mL) §__ 

Leve l : C low/med ) M..,··=E�D __ 

Lab F i l e  ! D :  

Date Rec:eived : 

% Moisture : not dee . --2 Date Analyzed : Q?/ 2 1 /92 

Col umn : ( pack/cap)  C�A�_F_· __ D i lution Factor : �1�-�(; __ _ 

CAS NO.  COMPOUND 
CONCENTRATION UNITS : 
( ug / L  or  ug/Kg ) US/KG 

74-87-3---------Chl oromethane ________ _ 13(H) 

74-83-9---------Bromometnane ---------- 1 3(�(; 
75 -0 1  -4 ---------Vinyl Chloride ________ _ 1 300 
75-00-3---------C h l oroethane _________ _ . �,... .. ,-, J. •1 .. ,'.'V'-.. 1 

' 75-09-2--------Methy lene C h l oride _____ _ 15(>(1 
67-6.4-1 ---------Acetone ------------- 1 3(H) 
75-15-0---------Carbon D�sul fide ______ _ 670 
75-35-4---------1 , 1 -D i c h l oroethene _____ _ 670 
75-34-3--------- 1 , 1 -Dichloroethane _____ _ 3 1 00 
540-59-0--------1 ,  2-D i c h loroeth.ene ( tota l )  670 
67-66-3----�----Ch l oroform __________ _ 670 
1 07-06-2--------1 , 2-Dichl oroethane _____ _ 67(i 
78-93-3---------2-Butanone ----------- 1 30(} 
71 -55-6---------1 , 1 ,  1 -Trichl oroethane ____ _ 

�,..., ... , 
...:,,.,.� .. f 

56-23-5---------Carbon Tetrach l oride ----- 67{) 
1 08-05-4--------Vinyl Acetate ________ _ 1 300 
75-27-4---------Bromodichloromethane ____ _ 670 
78-87-5---------1 , 2-Dich l oropropane _____ _ 67(> 
1006 1 -01-5------ci s- 1 , 3-Dichlorcprcpene ___ _ 670 
79-01 -6---------Trichloroethene -------- 460 
124 -48 -1 --------Di bro mo c h  l o  r om ethane ____ _ 67t.) 
79-00-5---------1 , 1 , 2-Trich loroethane ____ _ 67(; 
7 1-43-2---------Benzene ------------- 670 
1006 1 -02 -6 ------Trans -1 ,  3 -Di c h  l o  r op rope n e __ : 670 

' 75-25-2---------Bromoform ----------- 670 
108 -10  - 1 --------4 -Methyl -2 -Pent anon e ____ _ 1 3()(> 

5•9 1 -78-6--..:-----2-He>,anor.e ----------- 13C>(l 
1 27-1 8-4--------Tetrachl oroethene ------- 28(; 
79-34-5---------1 , 1 , 2 , 2-Tetrach l □roethane __ : 670 
1 08-88-3--------Tc luene ____________ _ 67() 
108-90-7--------Chl crobenzene ________ _ ·670 
1 00-4 1 -4--------Ethy l benzene _________ _ ,f �i•, c ,· 1. .. , 

100-42-5--------Styrene ____________ _ J '""";Pi-� 
0 /  ,._, 

1 330-20-7-------Xylen e  ( tota l >  ________ _ 670 

FORM I 

; U  
> I I  
' ..>  

l U  
' ' ' 
I I,.; 

,.., 
\.;t 

J 
T 
J 

• r:.. j  ' -· 
: U T  
' U  1 u j 
J 
' ' J  ...; 

U 7  
u j  
u J ' i u  

l U J  
" '  J , w  

l u t 
: u 1 : u  
' 
J ,J 

: u  1 
: u  
1 : u  

I I I 1 , w  
I l l  f 
' I..J  
' . ' , u  
: u  1 
I .,. 
I U  -:r ' ' '  , u  
' u  J 
: u 1 
· • • j  , w  

: U T  
i ur 



DATA VAUDATION 
FRANKLIN CURTIS SITE 

a. Sar:nple Numbers: 

Organic Analysis 

FCRSBSB60001B, FCRSBSB517001, FCRSBSB68001, FCRSBSB68001D 

b. Holding Times: 
All samples were analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria 

d. Calibration Verification: 
Calibration met QAPP criteria. 

e. Laboratory Blanks: 
Laboratory blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards met QAPP criteria 

g. Laboratory Duplicates: 
No lab duplicate performed. All data estimated (J). 

h. Field Duplicates: 
Poor agreement with field duplicate 68001 & 680010. All positive data 
estimated (J). 

i. Matrix Spike Recoveries: 
No matrix spike performed. All data estimated. 

j. Trip Blanks: 
No trip blank collected. �ositive data estimated (J). 
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SHE�7 

•lame : SWL-TULSA 

�atri � :  ( so i l / water ;  sc :L Lab Samole  I D :  873604 

3.:t,TJ □ l e  w t / ·,.,- o l : 5 ,, �:: Lab Fi l a  I D �  ! C5t)5 

( low/med ) LO\>J Date F:eceiv.ed : 

·: MoistLli'"E :  not dee: . __ ,_) Date Analvze d :  :)2 / 1 9 /92 

:olumn : { pack/cap; CAF D i l ut1or1 Factor : .. ··� 
J,. • • ... , 

CONCENTRATION UNITS: 
CAS ��O 4 COMPOUND C ug/L or ug/Kg ) UG/KG 

· 7�-g7-3---------Chl�rome�hane _________ _ 74-83-=---------?romometnane __________ _ 75-01 -4---------Vi�vl  Ch loride ----------
75 -00 -7 ---------Ch l o  roe t Mane __________ _ 
75-09-2---------Methylene Chloride ______ _ 
67-64-1 ---------Acetone --------------
75 - 1 5 -0 ---------Cd r o on D i sul fide _______ _ 
75-35-4---------1 � 1 -Dich l cr6ethene ______ _ 
75-34-3---------l p l-Dichl oroethane -------
540-59-0--------1 � 2-Dichl oroethene ( tota l )  
67-66-3---------Chl oroform ------------
107 -06 -2 --------1 � 2 -Di  ch lo r c ethane ______ _ 
78-93-3---------2-Butancne ------------
71 -55 -6 --------- 1 ,  1 .  1 -Tri ch l o  roe thane ____ _ 
56-23-5---------Car�cn 7etrachlo�ide· ------
1 08-05-4--------V1ny! Acetate ----------75 -27 -4 ---------3 r cm o d 1 � h lo  r om ethane ------
78-87-5---------1 � :-Dichloropropane ______ _ 
10061-01 -5------cis-: � 3-Dichloropropene ----
79-01 -6---------Trichl croethene ---------
124  -48 -i --------Di b r cm o c h  lo  r cm ethane ------
79-00-5---------1 � 1 � 2-Trich loroethane -----
7 1 -43-2---------Ben zene --------------
1 006 1 -02 -6 ------Trans - 1 ,  3 -Di  c h  l � r op rope n e ___ : 
75-25-2---------Bromo+orm -------------
108 - 1 0  -1 --------4 -Methyl -2 -Pen t anon� ------
59 1 -78-6--------2-Hexanone ------------
1 27 - 1 8  -4 --------Tetra� h lo  r c et hen e --------
79 -34 -5 ---------1 � 1 � = ,  2 -Tetra c n l c r c ethane 
1 08-82-3--------T o l uene --------------
1 08 -90 -7 --------Ch 1 or cc en z en e ----------
1 00 -4 1  -4 --------Eth� l b  en z en e -----------
1 00-42-5--------S tvrene --------------
1 330 -20 -7 -------x � �en e ( �ota l )  _________ _ 
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ORGAN I CS ANALYS!2  JJI",('-------' 
;FC r.::SBSBC. l 7()(; : 

Contract :  WWENG-M! 

SWOl·c:" .-. • «:: -_,.c:\ �= t�o . : SDG �..;o • � 97::6 

Lab Samo l e  I D :  

1 • (i ; g/mL) L_ ·_au Fi l e  I D :  :- ,-- ;- • .. 
� --i..JC'7 

_eve l :  ( l ow/meu ) L�W 

:: Moisture : not dee . � O<a\t2 Ana l yzed ; c2 . -- :::: ,' '�:: 

·:o l L1mr: : D ! l ution Fac �cr : �1�-�C�'---

CONCENTRATION UNI T S :  
COMF'OUMD C ug/L er ug/Kg ) UG/KG 

74-87-3---------Chlorome�hane _________ _ 
74-83-9---------B�omometnane -----------75 -0 1  -4 ---------Viny l Chl or�de _________ _ 
75-00-3---------Ch lcroethane __________ _ 
75-09-2---------Methy l ene Chloride ______ _ 
67-64-1 ---------Acetcne --------------
75 -15  -0 ---------Carbon Disul fide --------
75 -35 -4 ---------1 � l -Di ch  l o  roe then e ______ _ 
75-34-3---------1 � 1 -0ichloroethane -------
540-59-0--------1 , 2-Dichl orcethene ( total ) 
67-66-3---------Chlcroform ____________ l 
107-06-2--------1 , 2-Dichloroethane -------
78-93-3---------2-Butanone ------------
71  -55 -6 ---------1 ,  1 ,  1 -Tri c h  l o  roe t nan e -----
�6-23-5---------Carbon Tetrac h l oride ------
108-05-4--------Vinyl Acetate _________ _ 
75-=7-4---------Bromodichlcrome��ane ------
78-87-5--------- 1 , 2-Dichloropropane ------
1006 1 -01-5------cis-1 , 3-Dichlcropropene ___ _ 
79-01-6---------Trichl oroethene ---------
124-48-1 --------Dibromochl oromethane ------
79-00-5--------- 1 , l , 2-Trichl oroethane -----
7 1-43-2---------Benzene --------------
1 0061 -02 -6 ------Trans -1 � 3 -Di c h  l o  r op rope n e ___ : 
75-25-2---------Bromoform -------------
1 08 -10 -1 --------4 -Methyl -2 -Pen t an c n e ------
591-78-6--------2-Hexanone ------------· 1 27-18-4--------Tetrac h l oroethene ________ ; 79-34-5---------1 , 1 ! 2 , 2-Tetrach l o roetnane ___ : 
108-88-3--------Tol uene --------------
1 08 -90 -7 --------C h l o  robe n =en e ----------
100 -41 -4 --------Ethy l benzene -----------
100 -42 -5 --------3 tyre n e --------------
! 330 -� 0 -7 -------Xv l e  n e ( tota l )  ----------
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VOLAT I LE ORGAN I CS ANALYS I S  r""- ,. .. -:-.�. 

...... l!--:" ! H  J>"--------

\ so i l /wa�er} SC!� 

=: ... - . .... 

Contract :  WWENG-M! 

:...ao Samole 

( g/mL > ::2,._ 

I;\ . .. . 373,:::): 

: C�68 

·� MoistLlt'"e: not dee . __ 6 Da�e Ana lyzed : 02/ 2 1 /92 

:o!umn : D i li..ltion Fac tor- :  

CONCENTRATION UNI T S :  
CAS ��O . COMPOUND C ug/L  or ug/Kg > UG/�G 

74-87-�---------C�loromethane _________ _ 74-83-9---------?romomethane __________ _ 75-0f-4----------Vinyl  Chloride ________ _ 75-0O-3---------C�lorcethane __________ _ 
7�-O9-2---------Methylene Chloride ______ _ 
67-64- i ---------Acetone --------------
75 -'l 5-0---------c a r bon D i  SLl l f ide --------75 -35 -4 --------- 1 ,  1 -Di c h  l o  roe then e ______ _ 
75-34-3---------1 , 1 -Dichloroethane ______ _ 
540-59-0--------1 , 2-Dic h l croethene ( tota l )  
67-66-3---------Chloroform ------------
1 () 7 -(l 6 -2 -------- 1 ,  2 -Di c: h lo r-o ethane -------78-93-3---------2-Butanone ------------
7 1  -55 -6 ---------l ,  l ,  1 -Tri ch  l o  roe thane -----
56-23-5---------Carbon Tetrach l oride ------
1O8-O5-4--------Vinyl Acetate _________ _ 
75-27�4---------Bromodichl oromethane ------78-87-5---------1 � 2-Dichl oropropane ------
1 0061-0 1 -5------c i s-1 , 3-Dichloropropene ----
79-01 -6---------Trichloroethene ---------
1 24 -48 - 1 --------Di bro mo ch  1 or cm ethane ------
79-00-5---------1 � 1 , 2-Tri c h loroethane -----
7 1 -43-:---------Benzene --------------
1 0061 -02 -6 ------Trans -1 ,  3 -Di c h  l o  r c prop en e ___ : 
75-25-2---------Brcmoform ------------
1 08 -1 0  -1 --------4 -Methyl -2 -Pent an c n e ------
591-78-6--------2-Hexanona ------------
1 27 -1 8  -4 --------Tetra ch l o  roe then e -------
79-34-5---------1 , 1 , 2 , 2-Tet�achlcroethane __ : 
1 (;8-82-3--------Tol Ltene --------------
1 08 -90 -7 --------Chlo robe n :  en e 
1 OO-4i -4--------Ethylben:ene 

----------

1 00-42-5--------Styrene _____________ _ 
1330-20-7-------Xy! ene ( total ) ---------

FO�:M ! 1·./0A 

. .. � 
1 i 
1 .t 
1 6  

5 
r: 
,_J 

5 
5 
5 
5 

5 
5 

1 1  
5 

7 
5 ... -· 
5 

5 . .  
J. "  • •  
• J. 
:-;: ..:......: 

5 
5 
5 
5 

.. ,, .. .:. . ... , 

I 

Q 

: . t 7 , L'. 
! U  j 
· • • j  , ..., 
· • • j  J ·....,; 

v ' .r.; 
; u:1 
l I I  1 

• , v  -: tJ )  
l Lt7 
I I ,...,... . u .J 

: u-:Y 
' ' ' ) t W  
S J  I -,.. , u  J 
: u :r  · · · r 
, 1,,; 

: L! J 
: 1..rf 
t \ I ..,....  
I U .J 

:;r : u "T  
I I I .,.. 
I U J 
i u j' 
: u -r 
: u� 
: u J" 
"I T 
;y 
I I I ........ 
;!,� .J 
; t_; J  
: u .,..  
: u J  
J 1 1 -r : u J  " I.,.. 
I W J 

• •. 

I •  
I 
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VOLATILE ORGANICS ANALYS I S  DA7A SHEE� �------
�,J�me : SWL-TULSA c�ntrac t :  WWENG-MI 

Lccu Sam e l e  I � :  3736(:2 

,: g /mL ) G IC 49(i 

( lcvdmed ) LCW Date Re:;el.ved : . :, 21 1 41 ·� �· -
,_. Date Analyzed : (>2/ 13/92 

�" i:, _.H, D i l ution Facto r- :  .. .. .. � ... . ... , 

CAS NO . COMPOUND 
CONCENTRATION UNI TS:  
<ug/L er  ug/Kg ) UG/KG 

74-87-�---------Chlcromethane _________ _ 
' 74-83-9---------Bromomethane __________ _ 75-0 1 -4---------Vinyl Chl oride _________ _ 

75-00-3---------Chl oroethane -----------
75-09-2---------Methyl ene Chl oride ______ _ 
67-64-1 ---------Acetone --------------
75 -15 -0 ---------Carbon Disul fide --------
75 -35 -4 ---------1 � 1 -Di c h  l o  roe then e ______ _ 
75-34-3---------1 , 1 -Dichloroethane ______ _ 
540-59-0-�------1 , 2-Di chl oroethene ( total ) 
67-66-3---------Chl oroform ------------
107 -06 -2 --------1 ,  2 -Di ch l o  roe thane ______ _ 
78-93-3---------2-Butanone ------------
7 1 -55 -6 --------- 1 ,  1 � 1 -Tri c h  l o  roe thane -----
56-:3-5---------Carbon Tetrachloride ------
1 08-05-4--------Vinvl Acetate ----------
75 -27 -4 ---------Br cm c d i  c h  l o  r om ethane ------
78-87-5---------1 � 2-Dich l oropropane ______ _ 
100 6 1 -0 1 -5-----�cis-I , 3-Dich loropropene ----79-01 -6---------Trichloroethene ---------
124 -48 -1 --------Di bro mo c h  l c r cm ethane _____ _ 
79-00-5---------1 , 1 � 2-Trichl oroethane -----
71 -43-2---------Benzene --------------
1 0061 -02-6------Trans-1 1 3-Dich loropropene ___ : 
75-15-2---------Brcmo�arm -------------
108 -1 0  -1 --------4 -Methy l -2 -Pen t anon e ------
591 -78-6--------2-Hexanone ------------
1 27 -1 8 -4 --------Tetra c h  l o  r-o et hen e --------
79 -34 -5 ---------1 � 1 .  2 ,  2 -Tetra ch lo  roe than E 
108-88-3--------Tol uene --------------
108 -90 -7 --------C h l o  r ab  en z en e ----------
100 -41 -4 --------�thy l b  en z en e -----------
1 o o -� 2 -5 --------St  v r 2 n e --------------

:. 1 33(>··2(>-7------- X ,,1 l t::"ne- < :.ota l )  ----------
FORM I VOA 

L:.: 

• 
I 1 . ,., ' . '  

""'" ·•-·' , �  
. ., .. ' . .  T • ... t J ..i  

1 0  : u  j 
1 (J ' . ' J l..;  j 

5 : u  J 
. ,., : u j •'-' 
5 : u ,-
5 : u .J"  
C' ..s : u  r s i u-:r ... ' " J  ..I J U  
� 

J J J  j ,.; l U _ 

1 0  : u :1" . • . '-' 
=- • ' > , u  J 

l (> I I I 
J 'U  J 

5 � � � · - 1' 
5 I o  I T ! \_, 3 5 I O  I ' I..' . ...  :-J: J. I 

5 : u :f  
5 I I  I ) > U . 

5 : u  '5' 
5 ; I J 

I W  S' 
5 I o  o , u  -;-· 

1 0  , , .  f ' 1..1 • 
1 () : u  --- ::r... �' I 

e . . .  -5' ...J ; 1-,, 

5 ,. . , _s  1 1.!  

5 : u :r  
5 : u 5"' 
c:: : LJ .,..  -
5 , , 1 'f  , u  



DATA VALIDATION 
FRANKLIN CURTIS SITE 

a. Sample Numbers: 
FCRSBMW251001 

b. Holding Times: 

Organic Analysis 

Sample was analyzed within holding times. 

c. GC/MS Tuning: 
GC/MS tuning met QAPP criteria. 

d. CaJibration Verification: 
Calibration met QAPP.criteria. 

e. Laboratory Blanks: 
Lab blanks were not contaminated. 

f. Surrogate/Internal Standard Recoveries: 
Surrogate/Internal standards did not meet QAPP criteria. Data estimated (J). 

g. Laboratory Duplicates: 
Lab duplicate RPD exceeded QAPP criteria. Data estimated (J). 

h. Field Duplicates: 
No field duplicate submitted. 

i. Matrix Spike Recoveries: 
Matrix spike not analyzed. All data estimated (J). 

j. Trip Blanks: 
Trip blank not submitted. All positive data estimated (J). 

Rediske4/fcsite 



. " 
- M  EF'A SAMPLE NO . 

VOLATILE ORGAN I CS ANALYSIS DATA SHEET 
' 

FCRSBMW25 i O(; I : IU,,C,· 
·�ame : SWL-TULSA Contract :  WWENG-MI 

-d□ Code:  SWOK · Case No . : WWEN4 SAS t�o .  : SDG Nq . : 8783 

1atrix : ( sc i l /water > SOIL Lab Samp l e  r n ,  8�·�7�8�3�0�1'----

�ampl e  wt/vol : 5 . 0  ( g /ml ) Q.__ Lab F i l e  I D :  I ,-. " ��. 
1..,0 . ..;,c 

( l ow/med ) L.=--O�W�' -- Date Received : 02120/92 

·: Moistur e :  not dee . __ 4_ Date Ana l y zed : 02/25/92 

:ol umn : ( pack/cap) C;..;...;A�F_· __ Di lution Factor: _1-._o __ _ 

CONCENTRAT I ON UNITS: 
CAS NO . COMPOUND C ug/L or ug/Kg ) UG/KG Q 

74-87-3---------Ch l oromethane ________ _ 1 () I I I , u  T 
74-83-9---------Bromomethane _________ _ 10  I I I 

I \..J 7 
75-01-4---------Vin y l  Chloride ________ _ 1 0  \ U  .1' 
75-00-3---------Ch l oroethane _________ _ 1 0  : u .7 
75-09-2---------Methy lene Chloride _____ _ 5 : u 1' 
67-64-1 ---------Acetone ___________ _ 1 (I l U  J" 
75-1 5-0---------Carbon Disu l fide ______ _ 5 : u .1' 
75-35-4---------1 , 1 -Dichloroethene _____ _ C' ...., l U ,7  
75-34-3--------- 1 , 1 -Dichloroethane _____ _ 

c:' 
J : u  J' 

· ·�-59-0-------- 1 , 2-Dic h l oroethene ( tota l ) C' ...., : u r  �6-3---------Ch l oroform __________ _ C: 
J : U J' 

1 � .  -06-2-------- 1 , 2-Dichloroethane _____ _ 
78-93-3---------2-Butanone __________ _ 
7 1 -55-6---------1 � 1 � 1-Trichloroethane ____ _ 

C' : u _r ...i 
◄ , .. , : U j-.1. ·  ... , 

5 l U .J 
56-23-5---------Carbon Tetrachl o r ide ____ _ 5 : u r  
1 08-05-4--------Vinyl Acetate ________ _ 10 : u r  
75-27-4---------Bromodichloromethane ____ _ r:-

J : U T  
78-87-5--------- 1 ,2-Dichloropropane _____ _ 5 : U T  
10061-01-5------c is- 1 , 3-Dichloropropene __ _ 5 : U T  
79-01-6---------Trichloroethene _______ _ 
124-48-1--------Di bromochloromethane ____ _ 
79-00-5---------1 , 1 , 2-Trichloroethane ____ _ 

46 : "J"  
5 : u !  
5 i u 1  

7 1 -43-2---------Benzene ------------- 5 : u r  
1 00 61 -02-6------Trans-1 , 3-Dichl oropropene __ : 
75-25-2�--------Bromoform ----------- 5 " I "J • I.,;• . 

c:' : U T  J 

1 08 -1 0  -1 --------4 -Methy l -2 -Pent anon e ____ _ 
5 9 1 -78-6--------2-Hexanone 

1(> l. U "T 
1 0  : u :r  -----------

127 -18 -4 --------Tetra ch  lo roe then e __ ....;._ ___ _ 
79-34-5--------- 1 , 1 , 2 , 2�Tetrachl oroethane _ _  : 
1 08-88-3--------Toluene ____________ _ 
1 08-90-7--------Chlcrobenzene ________ _ 
100-41-4--------Ethy l benzene _________ _ 
1 00-42-5--------Styrene ____________ _ 
1330-20-7-------X yl ene C tota l )  ________ _ 

44 ' j 
5 u -J 
,:: uJ"  ...J 
C: u :1 ...J 

5 u j  
c:- UJ ,_; 
c- ·, 'J ...; � 

FORM I \/Oh 1 /87 
. {l 





APPENDIX IX DATA 

Sample Numbers FCRGWMW1201, FCRGWMW2201, FCRGWMW2401, FCBGW10201EB, FCRGWMW301 TB-2 

Comment: Validation data was not submitted for this group of samples. QC data indicates that duplicates and matrix spikes were not performed for volatiles, semivolatiles, metals, and pesticides. All data is estimated (J) based on the lack of the above information. 

Rcdillte4/fc•ite 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 �. ALBANY SUITE C BROKEN ARROW, 0IC 74012 918 251·2858 

Client Name: n ENGINEERING ' SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

l'CR-GW-103-Oleb 

8929 . 01 

Project ID: AMPHENOL FACILITY 

Report: 892 9 . 0 1  -P 

Collected: 03/02/1992 
Received: 03/04/1992 

Report Data: 03-31-1992 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

TOTAL SULFIDE 

DATE 
EXTRACTED 

DETECTION 
LIMJT UNJTS 

-• INORGAHICS *** 

1 .0  1119/l 

DATE METHOD 
RESULTS ANALYZED REFERENCE 

03/06/92 SM 4270 

ND = NOT DETECTED ABOVE CIUANTITATION LIMIT * • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SURROGATES DILUTED OUT B 

I 
ALYTE DETECTED IN BLANK AS �LL AS SAMPLE 
,ABLE TO CIUANTITATE DUE TO MATRIX INTERFERENCE 

MA = NOT APPLICABLE 
Methodology: SM • STANDARD METHODS, 16th EDITION, 1985 

EPA = #EPA600/4·79·020, MARCH 1985 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

W • EPA METHODOLOGY, "#S\184611
, THIRD EDITION, NOVEMBER 1986 
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SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 0 1  
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-24-92 
METHOD REFERENCE : SW846-81SO , EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-103-0leb 

APPgJmIX IX SEBBICIDES 

REPORT : 8929 . 01H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion ( PPB ) 

SEBBICIDES 

2, 4-D 
2 , 4 , S-T 
2 , 4 , 5-TP ( SILVEX) 
DINOSEB 

DETECTIQR LIMIT 

1 . 8  
0 . 3  
0 . 3  
0 . 3  

QA{QS SQRROQATE UCQYERX 

DCAA 72% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND J' 
ND T 
ND T 
ND J 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D • SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 



••••••••••••r■■r■■ ••••••••••ca•r: .,.. ::::::::==··· .. '�. '�� :::=�===��. :•I • . • 
•• , ,■■"" f . • 
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SOUTIIWEST LABORATORY OF OKIAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929. 0lP 

DATE : 04-02-92 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO #: 8929 . 01 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-31-92 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: FCR-GW-103-0leb 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PCJS'I 

AROCHLOR-1016 
AROCBLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DftlSC'tlAB LXMX:X: 

1 . 0  
1 . 0  
1 . 0  
1 . 0  
1 .0  
2 . 0  
2 . 0  

W':(99 SPBBOGITB UCODBXIS 

DIBUTYLCHLORENDATE (24-154) 75% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
D • SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 

usm,:ra 
ND j" 
ND j 
ND J" 
ND j 
ND j 
ND j 
ND T 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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..... ��4:..--� ....... �•·� 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 0 1  
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-10-92 
DATE ANALYZED: 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-103-0leb 

REPORT: 8929 . 01P9 

DATE : 03-30-92 

RESULTS REPORTED IN (ug/L) or Parts Per Billion ( PPB ) 

ORGAKOPHOSPHOROUS 
�STICIDBS 

'.NPHOS METHYL ( GUTHION) 
LSTAR 

CHLORPYRIFOS (DURSBAN) 
COUMAPHOS ( CO-RAL ) 
DEMETON-S (MERCAPTOPHOS) 
DIAZINON 
DICHLORVOS ( DDVP) 
DISULFOTON ( DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION (DASANIT ) 
FENTHION (BAYCID) 
MERPHOS 
MEVINPHOS (PHOSDRIN) 
NALED 
METHYL PARATHION 
MALATHION 
PHORATE 
RONNEL (FENCHLORPHOS ) 
STIROPHOS ( TETRACHLORVINPHOS ) 

DBTBCTIOII LIMIT 
1 . 50 
0 . 15 
0 . 30 
1 . 50 
0 . 25 
0 . 60 
0 . 10 
0 . 20 
0 . 25 
1 . 50 
0 . 10 
0 . 25 
0 . 30 
0 . 10 
0 . 03 
0 . 5 ( 1 )  
0 . 15 
0 . 30 
5 . 0  

QA(pc SURROGATE BBCQVERIES 

ETION 96% 

RJ!SULTS 
ND T 
ND J 
ND :1 
ND T 
ND T 
ND r 
ND T 
ND :T  
ND j  
ND T  
ND j' 
ND ;  
ND ·:,-
ND T 
ND -j 
ND j 
ND 7 
ND j 
ND j"'  

NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ESTIMATED VALUE ( BELOW QUANTITATION LIMIT) 
B COMPOUND FOUND IN BLANK 
* SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUIHWEST LABORATORY OF OKLAHOMA, INC. ......... \..,, ... 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929.01 
METHOD REF. :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-103-0leb 

REPORT: 8929. 01B9 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED 03-25-92 

APPJ!!NPIX IX SEMIYQLATILJ!!S 

SINJVQLITILJ!!S 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPBENOL 
1 ,3-DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1, 2-DICHLOROBENZENE 
2-METHYLPBENOL 

Dft. 
J..IJlll 
20 
20 
20 
20 
20 
20 
20 
20 

BIS(2-CHLOROISOPROPYL) ETHER 20 
4-/3-METBYLPHENOL ( 2 )  20 
N-NITROSO-OI-n-PROPYLAMINE 20 
BEXACHLOROETHANE 20 

, 
OBENZENE 20 

l\...,.HORONE 20 
2-NITROPHENOL 20 
2 , 4-0IMETHYLPBENOL 20 
BENZOIC ACID 100 
BIS(2-CHLOROETHOXY) METHANE 20 
2 , 4-DICHLOROPHENOL 20 
1 , 2 , 4-TRICHLOROBENZENE 20 
NAPHTHALENE 20 
4-CHLOROANILINE 20 
HEXACHLOROBUTAOIENE 20 
4-CHLOR0-3-METHYLPHENOL 20 
2-METHYLNAPHTHALENE 20 
HEXACBLOROCYCLOPENTAOIENE 20 
2 ,4 , 6-TRICHLOROPBENOL 20 
2 , 4 , 5-TRICHLOROPHENOL 100 
2-CHLORONAPHTHALENE 20 
2-NITROANILINE 100 
DIMETHYLPHTHALATE 20 
ACENAPHTHYLENE 20 
3-NITROANILINE 100 

RESULTS 
(ug/L) 

ND 'j 
ND J" 
ND "j"' 
ND T 
ND T 
ND j 
ND T 
ND j 
ND ·7 
ND j 
ND j 
ND J" 
ND 7 
ND T 
ND 1· ND :T 
ND '1' 
ND j 
ND j 
ND T 
ND j 
ND j 
ND j 
ND j 
ND j 
ND j 
ND "]' 
NO j 
ND j 
ND j' 
ND ·j 
ND T 
ND J 

SEMI,VQLUXLJ!!S 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2 , 4-0INITROTOLUENE 
2 , 6-0INITROTOLUENE 
OIETHYLPHTHALATE 
4-CHLOROPBENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4, 6-0INITRO 2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE ( l )  
4-BROMOPHENYL-PBENYLETHER 
BEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3 , 3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE 
OI-N-0CTYL PHTHALATE 
BENZO(B) FLUORANTHENE 
BENZO(K) FLUORANTHENE 
BENZO(A) PYRENE 
INDENO ( l , 2 , 3-CO) PYRENE 
DIBENZ (A,H)ANTHRACENE 
BENZO(G,H, I )PERYLENE 
Continued • • •  

91{9S SJJRBOQITJ5 BBC9DBXB5 

Dft . 
LIMIT 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

RESULTS 
(ug:/L) 

ND 7 
ND 7 
ND f 
ND ,T 
ND .J 
ND j 
ND j 
ND T 
ND T 
NO T 
ND T 
ND _T 
ND J 
ND T 
ND T 
ND j 
ND 'f 
ND J 
ND J 
NO T 
NO T 
ND j 
ND T 
ND j 
ND T 
ND � 
ND 7 
ND 7 
ND -f 
ND :r 
ND J 
NO J 

NITROBENZENE-d5 ( 35-114.) 42\ 2-FLUOROBIPHENYL(43-116) 39\*TERPHENYL-dl4 (33-141) 147\* 
PHENOL-dS (20-94) 40\ 2-FLUOROPHENOL (21-100) 38\ 2 , 4 , 6-TRIBROMOPHENOL(20-123) 24\ 

(1 • DETECTED AS DIPHENYLAMINE 

Q 
J 
B 

COELUTE ON GC COLUMN 
NOT DETECTED ABOVE QUANTITATION LIMIT 

• ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
• ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUTIIWEST LABORATORY OF OKLAHOMA, INC. ....... \. .... 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929 .01 
METHOD REF. : SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-103-0leb 

REPORT: 8929. 0189 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 

APPQDU IX SJ!iMJYQLATJLES tcOHT,) 

SINJYQJ,ITUJSS 
PARATHION 
ETHYL METHANESOLFONATE 
P-PHENYLENEDIAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSODIBUTYLAMINE 
N-NITROSOPIPERIDINE 
S-NITR0-0-TOLUIDINE 
METHYL YELLOW 
METHYL PARATHION 
SAFROLE 
ISOSAFROLE 
,/' COLINE 
P ACETIN 
0-TOLUIDINE 
3 , 3-DIMETHYLBENZIDINE 
l , 3-DINITROBENZENE 
A,A-DIMETHYLPHENETHYLAMINE 
0,0,0-TRIETHYLPHOSPHOROTHIOATE 
METHAPYRILENE HYDROCHLORIDE 
DIALLATE 
l , 3 , 5-TRINITROBENZENE 
FAMPHUR 
4-NITROQUINOLINE-N-OXIDE 
l , 2 , 4 , S-TETRACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PHORATE 
7, 12-DIMETHYL BENZ (A)ANTHRACENE 

(1 )  • DETECTED AS DIPHENYLAMINE 
(2 )  • COELUTE ON GC COLUMN 

Dft. 
1.1111% 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
40 
20 
20 
20 
100 
20 
20 
20 
40 
40 
200 
20 
200 
20 
20 
20 
20 

RB�S 
(ug/L) 

ND'j 
NDT 
NDj' 
NDj 
ND,j 
ND ]" 
ND T 
NDJ 
ND J" 
ND J 
ND .T 
ND j 
ND j 
ND j 
ND j 
ND j 
ND J" 
ND J 
ND J" 
ND J" 
ND 7 
ND J 
ND j 
ND J" 
ND r 
ND

t :r 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 

SINJYQLATJLES 
N-NITROSODIMETHYLAMINE 
2 , 3 , 4, 6-TETRACHLOROPHENOL 
CHLOROBENZILATE 
THIONAZIN 
DISOLFOTON 
ISODRIN 
N-NITROSOMORPHOLINE 
PENTACHLOROBENZENE 
4-AMINOBIPHENYL 
HEXACHLOROPROPENE 
2 , 6-DICHLOROPHENOL 
SOLFOTEPP 
METHYL METHANESULFONATE 
1, 4-NAPHTHAQUINONE 
N-NITROSOPYROLLIDINE 
ACETOPHENONE 
DIMETHOATE 
3-METHYL CHOLANTHRENE 
2-ACETYLAMINOFLUORENE 
ANILINE 
1 , 2-DIBROM0-3-CHLOROPROPANE 
HEXACHLOROPHENE 
KEPONE 
1-NAPHTHYLAMINE 
2-NAPHTHYLAMINE 
PRONAMIDE 
ARAMITE 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

Dft. 
1.1111% 
20 
20 
20. 
40 
20 
200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
100 
20 
20 
100 
200 

RESULTS 
(ug/L) 

ND 'J' 
ND 7 
ND 'j 
ND T 
ND T 
ND j 
ND T 
ND j 
ND J 
ND T 
ND J 
ND :T 
ND T 
ND :r 
ND J 
ND j 
ND J 
ND J 
ND T 
ND T 
ND f 
ND :r 
ND J" 
ND T 
ND J 
ND J 
ND J' 
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SOUTIIWEST LABORATORY OF OKIAHOMA, INC. 
-----?\.•·· 1700 West Albany • Broken Arrow, Oklahoma 7401 2  • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO I 8929 . 0 1  
METHOD REFERENCE: SW846-8280 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-05-92 
DATE ANALYZED: 03-11-92 
SAMPLE ID:  FCR-GW-103-0leb 

RESULTS REPORTED IN Parts Per Trillion (ng/L) 

AIQ.LJTI 

DIOXINS 

TOTAL TETRA CDD 

iC� 
TOTAL 
TOTAL 

FURANS 

PENTA CDD 
HEXA CDD 
HEPTA CDD 
OCTA CDD 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

BST. DETECTION 
LIMIT 

3 . 1  
4 . 5  
1 . 3  
5 . 8  
6 . 3  

0 . 6  
1 . 8  
1 . 8  
2 . 1  
5 . 9  

REPORT: 8929 . 0lDF 

DATE : 04-02-92 

CQHCl!UBUIQB 

ND .i 
ND ] 
ND 1 
ND T 
ND .J 

ND 7 
ND T 
ND 7 
ND J"' 
ND J 

QA(QS SURROGA,TE BBCoVIBIB$ 

13C-TCDD ( 25-150 )  
47% 

74% 13C-HxCDD ( 25-150 )  

84% 

74% 13C-OCDD ( 25-150 )  

13C-TCDF (25-150 )  

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
NA = NOT APPLICABLE 

13C-HpCDF ( 25-150 ) 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

46% 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITE C BROKEN ARROW, OK 74012 918 251·2858 

Client Name: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

FCR-GW-MW12-01 

8929 . 02 

Project ID: AMPHENOL FACILITY 

Report: 8929 . 02 -P 

Collected: 
Received: 

03/02/1992 
03/04/1992 

Report Data: 03-31-1992 
Last Modified: 

Page: l. 
Matrix: Water 

DATE 
TEST EXTRACTED 

AMENABLE CN 
TOTAL SULFIDE 

METALS·APP9·1CP 
ANTIMONY 

BARIUM 

BERYLLIUM 
CADMIUM 
CHROMIUM 

C08ALT 
COPPER 
NICKEL 
SILVER 
TIN 
VANADIUM 

ZINC 
ARSENIC 
LEAO 
MERCURY 
SELENIUM 
THALLIUN 

Nn : NOT DETECTED ABOVE CIUANTITATION LIMIT 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

- UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA : NOT APPLICABLE 
Methodology: SM • STANDARD NETHOOS, 16th EDITION, 1985 

EPA • #EPA600/4·79·020, MARCH 1985 

DETECTION DATE METHOO 
LIMIT UNITS RESULTS ANALYZED REFERENCE 

•- INORGANICS ... 

10 ug/l NO J 03/10/92 SM 412F 
1 .0 11111/l NO J 03/06/92 SM 4271> 

... METALS ... 

60.0 
20.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
3.0 
0.20 
5.0 
10.0 

ug/l NO � 
ICP 

03/13/92 
ug/l 559 7 03/13/92 
ug/l NO 7 03/13/92 
ug/l NO 1' 03/13/92 
ug/l 24.7 j 03/13/92 
ug/l 80.4 J" 03/13/92 
ug/l 160 T 03/13/92 
ug/l 118 f 03/13/92 
ug/l ND T 03/13/92 
ug/l ND J 03/13/92 
ug/l 28.9 7 03/13/92 
ug/l 345 T 03/13/92 
ug/l NO T 03/10/92 SW 7060 
ug/l 6ZJ.4T 03/12/92 SW 7421 
ug/l 0.49 j 03/18/92 SW 7470 
Ull/l 7.75 T 03/15/92 SW 7740 
ug/l NO J 03/10/92 SW 7841 

* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SURROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW • EPA METHODOl.OGY, "#SW846•, THIRD EDITION, NOVEMBER 1986 



SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
1700 .West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGI�ERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN : JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO I 8929 . 02 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 
METHOD REFERENCE : SW846-8150 ,  EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW12-0l 

APPERDIJ'. IJ'. HERBICIDES 

REPORT: 8929 .02H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR P�rts Per Billion ( PPB) 

BIBBICIDES 

2 , 4-D 
2 , 4 , S-T 
2 , 4 , S-TP ( SILVEX) 
DINOSEB 

DJ!!TJ!!CTIOII LIMIT 

1 . 8  J 
0 . 3  1' 
0 . 3  T 
0 . 3  j' 

Q&(pc SQRROGATJ!! RECOVJ!!BX 

DCAA 73\ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D = SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 
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1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929. 02P 

DATE : 04-02-92 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO #: 8929.02 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-31-92 
METHOD RERRENCE : SW846-8080, EPA METHODOLOGY 
SAMPLE ID: PCR-GW-MW12-0l 

RESULTS REPORTED IN ug/L OR Part■ Per Billion (PPB) 

� 

AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

mrnsc;:r;r011 LJNl:X: 

1 . 0  
1 . 0  
1 . 0  
1 . 0  
1 . 0  
2 . 0  
2 . 0  

QA.(PG SPBBOGITI$ BIS9YPIII 

DIBUTYLCBLORENDATE ( 24-154) 261 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 
D • SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 

UIJJLTS 

ND T 
ND 1" 
ND 'J 
ND 1" 
NDJ 
NDJ 
ND J  

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP QC LIMITS 



SOUTIIWEST IABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 02 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-10-92 
DATE ANALYZED: 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW12-0l 

REPORT: 8929. 02P9 

DATE : 03-30-92 

RESULTS REPORTED IN (ug/L) or Parts Per Billion (PPB) 

ORGAROPHOSPHOROUS 

Q
TICIDES 
NPHOS METHYL .( GUTHION) 
STAR 

CHLORPYRIFOS (DURSBAN) 
COUMAPHOS ( CO-RAL) 
DEMETON-S (MERCAPTOPHOS) 
DIAZINON 
DICBLORVOS (DDVP) 
DISULFOTON (DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION ( DASANIT) 
FENTBION (BAYCID) 
MERPBOS 
MEVINPBOS (PBOSDRIN) 
NALED 
METHYL PARATHION 
MALATHION 
PBORATE 
RONNEL ( FENCHLORPHOS) 
STIROPBOS (TETRACHLORVINPHOS )  

DETECTIQB LIMIT 
1 . 60 
0 . 16 
0 . 33 
1 . 60 
0 . 27 
0 . 66 
0 . 11 
0 . 22 
0 . 27 
1 . 60 
0 . 11 
0 . 27 
0 . 33 
0 . 11 
0 . 033 
0 . 5 5 ( 1 )  
0 . 16 
0 . 33 
5 . 50 

QA{QC SURRQGATE BECQYEBIES 

ETION 82\ 

RESULTS 
ND T 
ND T 
ND 7 
ND -,-
ND f 
ND j 
ND j 
ND T 
ND T 
ND ,r 
ND j. 
ND T 
ND j 
ND .T 
ND T 
ND 1' 
ND .f 
ND T 
NO T  

NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QOANTITATION LIMIT 

. J ESTIMATED VALUE ( BELOW QOANTITATION LIMIT) 
B COMPOUND FOUND IN BLANK * SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTIIWEST IABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 .02 
DATE SUBMITTED: 03-04-92 
DATE ANALYZED : 03-13-92 

REPORT: 8929. 02V9 

DATE: 03-31-92 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW12-0l 

UPJ!iNDIJ: n; 

RESULTS REPORTED IN ug/L OR Parts 

Dft. 
I.Dill BBiJJLTS 

ROMETHANB 500 ND T 
BROMOMETHANE 500 ND r 
VINYL CHLORIDE 500 ND J 
CHLOROETHANE 500 ND j 
METHYLENE CHLORIDE 250 ND T 
ACETONE 500 ND j 
CARBON DISULFIDE 250 ND j 
1, 1-DICHLOROETHENE 250 ND J 
1, 1-DICHLOROETHANE 250 103 J 
TRANS-1,2-DICHLOROETHENE 250 ND T 
CHLOROFORM 250 ND j 
1, 2-DICHLOROETHANE 250 ND ,. 
2-BOTANONE 500 ND J 
1 , 1 , 1-TRICHLOROETHANE 250 2041 T 
CARBON TETRACHLORIDE 250 ND J 
VINYL ACETATE 500 ND T 
BROMODICHLOROMETHANE 250 ND J 
Continued • • •  

VQlolTILBS 

Per Billion (PPB) 

Dft. 
YQJ,ITXUS$ LIKll 

1, 1 , 2 , 2-TETRACHLOROETHANE 250 
1, 2-DICHLOROPROPANE 250 
TRANS-1, 3-DICHLOROPROPENE 250 
TRICHLOROETHENE 250 
DIBROMOCHLOROMETHANE 250 
1 , 1 , 2-TRICHLOROETHANE 250 
BENZENE 250 
CIS-1, 3-DICHLOROPROPENE 250 
2-CHLOROETHYLVINYLETHER 500 
BROMOFORM 250 
2-HEXANONE 500 
4-METHYL-2-PENTANONE 500 
TETRACHLOROETHENE 250 
TOLUENE 250 
CHLOROBENZENE 250 
ETHYLBENZENE 250 
STYRENE 250 
TOTAL XYLENES 250 

ga{gc SURROOJlTP! BBCQYBRJES 

BBSJJLT$ 

ND 'j 
ND T 
ND :r 

2641 J 
ND T 
ND r 
ND T 
ND y 
ND j" 
ND

"T 
ND � 
ND 7 

3471 ,r 
ND J 
ND T 
ND r 
ND 

� ND 

TOLUENE-d8 (88-110) 941 BROMOFLUOROBENZENE (86-115) 951 1 , 2-DICHLOROETHANE-d4 ( 76-114) 1041 

' •  NOT DETECTED ABOVE QUANTITATION LIMIT 
• ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OF QC LIM�TS 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929.02 
DATE SUBMITTED : 03-04-92 
DATE ANALYZED : 03-13-92 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT : AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW12-0l 

APPQDIJ'. IX YQLATXJ,BS ,CONT.) 

REPORT: 8929. 02V9-2 

DATE : 03-31-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DBT. 
YQJ.ATILBS LIMIT USULTS 

ACROLEIN 2500 ND T 
METHYL IODIDE 250 ND 1' 
ALKYL CHLORIDE 250 ND J 
CHLOROPRENE 250 ND j 
TRANS-1, 4-DICHLOR0-2-BUTENE 250 ND 
PENTA CHLO ROE THANE 250 ND 
ACETONITRILE 5000 ND 1" 
ACRYLONITRILE 2500 ND T PROPRONITRILE 500 ND f METHACRYLONITRILE 2500 ND J ISOBUTYL ALCOHOL 5000 ND �  
1, 4-DIOXANE 25000 ND "j  
METHYL METHACRYLATE 250 ND j  
PYRIDINE 5000 ND J 
ETHYL METHACRYLATE 250 ND :J" 
1, 2-DIBROMOETHANE 250 ND :f" 
1 , 1 , 1 , 2-TETRACHLOROETHANE 250 ND j' 
1 , 2 , 3-TRICHLOROPROPANE 250 ND -r:· 
DICHLORODIFLUOROMETHANE 250 ND J 
TRICHLOROFLUOROMETHANE 250 ND r 
DIBROMOMETHANE 500 ND T 

• NOT DETECTED ABOVE QUANTITATION LIMIT 
• ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 

B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
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SOUTIIWEST LABORATORY OF OKLAHOMA, INC. ..I-----�\..., •. 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929.02 
METHOD REF . :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW12-01 

REPORT: 8929. 02B9 

DATE REPORTED : 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 

APPJPfDII XX SBHIYQJATILJ!!S 

SIHIYOJ,ITIJ.IS 
PHENOL 
BIS(2-CBLOROETHYL) ETHER 
2-CBLOROPHENOL 
1, 3-DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
BENZYL ALCOHOL 

Dft. 
LIiia 
20 
20 
20 
20 
20 
20 

1, 2-DICHLOROBENZENE 20 
2-METHYLPHENOL 20 
BIS(2-CHLOROISOPROPYL)ETHER 20 
4-/3-METHYLPHENOL ( 2 )  20 
N-NITROSO-DI-n-PROPYLAMINE 20 
HEXACHLOROETHANE 20 
NJ �BENZENE 20 
I ORONE 20 
2-NITROPHENOL 20 
2, 4-DIMETHYLPHENOL 20 
BENZOIC ACID 100 
BIS(2-CHLOROETHOXY)METHANE 20 
2 , 4-DICBLOROPHENOL 20 
1 , 2 , 4-TRICHLOROBENZENE 20 
NAPHTHALENE 20 
4-CHLOROANILINE 20 
HEXACBLOROBUTADIENE 20 
4-CHLOR0-3-METHYLPHENOL 20 
2-METHYLNAPHTHALENE 20 
HEXACHLOROCYCLOPENTADIENE 20 
2 , 4 , 6-TRICBLOROPHENOL 20 
2 , 4 , S-TRICBLOROPHENOL 100 
2-CBLORONAPHTHALENE 20 
2-NITROANILINE 100 
DIMETHYLPHTHALATE 20 
ACENAPHTHYLENE 20 
3-NITROANILINE 100 

RB�S 
(ug/L) 

ND :f 
ND T 
ND J" 
ND J" 
ND T 
ND T 
ND T 
ND 'j 
ND j 
ND j  
ND 'j 
ND T 
ND 'J 
� J  
ND 'j  
ND J 
ND T 
ND J 
ND j 
ND J 
ND j' 
ND j' 
ND T 
ND r__ 
ND J 
ND T 
ND J"' 
ND J'  
ND 'f 
ND J 
ND J  
ND J 
ND ]_. 

SBHIYQLJlTILB3 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2 , 4-DINITROTOLUENE 
2 , 6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4, 6-DINITRO 2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE ( l )  
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACBLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3 , 3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B) FLUORANTHENE 
BENZO(K) FLUORANTHENE 
BENZO(A) PYRENE 
INDENO ( l , 2 , 3-CD) PYRENE 
DIBENZ (A,H)ANTHRACENE 
BENZO(G,H, I ) PERYLENE 
Continued • • •  

ga(gc SYBBOQID BBCAYBBIBS 

Dft. 
LIMIT 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

RBSUL�S 
<u11LL> 

ND T 
ND J 
ND :f 
ND J 
ND f 
ND 7 
ND ,j 
ND 7 
ND 7"  
ND 7' 
ND J 
ND .J 
ND T 
ND J 
ND T 
ND ; 
ND T 
ND -
ND � 
ND 1' 
ND j' 
ND T 
ND r 
ND -J" 
ND T 
ND "J  
ND J 
ND j 
ND "'f 
ND.1'" 

: }  

NITROBENZENE-d5 ( 35-114) 
PHENOL-dS (20-94) 

67\ 2-FLUOROBIPHENYL(43-116) 
63\ 2-FLUOROPHENOL (21-100) 

65\ TERPHENYL-dl4 (33-141) 
64\ 2 , 4 , 6-TRIBROMOPHENOL (20-123) 

( ;) • DETECTED AS DIPHENYLAMINE 
( COELUTE ON GC COLUMN 
ND NOT DETECTED ABOVE QUANTITATION LIMIT 
J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

961 
391 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-28S8 • Fax (918) 2S1-2858 

:LIENT: WW ENGINEERING & SCIENCE , INC. 

,AMPLE MATRIX: WATER 
,WLO # 8929.02 
-mTHOD REF. : SW846-8270, EPA METHODOLOGY 
?ROJECT: AMPHENOL FACILITY 
,AMPLE IO: FCR-GW-MW12-0l 

REPORT: 8929. 0289 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 

APPJPIDIJ Ix SQIVQLATILJSS tcQHT,) 

!BMIVQLITILJSS 
?ARATHION 
tTHYL METHANESULFONATE 
?-PHENYLENEDIAMINE 
i-NITROSODIETHYLAMINE 
i-NITROSOMETHYLETHYLAMINE 
i-NITROSOOIBUTYLAMINE 
i-NITROSOPIPERIDINE 
i-NITRO-O-TOLUIDINE 
O:THYL YELLOW 
O:THYL PARATHION 
,AFROLE 
C
�

ROLE 
? LINE 
? CETIN 
>-TOLUIDINE 
3 , 3-DIMETHYLBENZIOINE 
L ,3-DINITROBENZENE 
�,A-DIMETHYLPHENETHYLAMINE 
>,0,0-TRIETHYLPHOSPHOROTHIOATE 
O:THAPYRILENE HYDROCHLORIDE 
>IALLATE 
L ,3 , 5-TRINITROBENZENE 
1AMPHUR 
l-NITROQUINOLINE-N-OXIDE 
L ,2 ,4 , 5-TETRACHLOROBENZENE 
1ENTACHLORONITROBENZENE 
>ffORATE 
' , 12-0IMETHYL BENZ(A)ANTHRACENE 

1) = DETECTED AS DIPHENYLAMINE 
2 )  • COELUTE ON GC COLUMN 

DBT. 
� 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
40 
20 
20 
20 
100 
20 
20 
20 
40 
40 
200 
20 
200 
20 
20 
20 
20 

RESULTS 
(ug/L) 

ND :f' 
ND J 
NDj'" 
ND"f 
ND-:f' 
ND T 
ND 1 
ND -
ND J 
ND j 
ND j 
ND r 
ND J' 
ND Y 
ND j 
ND j 
ND J 
ND T 
ND j 
ND j' 
ND J" 
ND "1 
ND"j"" 
ND"j' 
ND T 
NDJ" 
ND J 
ND-f 

re z NOT DETECTED ABOVE QUANTITATION LIMIT 

SBMIYQLATILJSS 
N-NITROSOOIMETHYLAMINE 
2 , 3 , 4 , 6-TETRACHLOROPHENOL 
CHLOROBENZILATE 
THIONAZIN 
DISULFOTON 
ISOORIN 
N-NITROSOMORPHOLINE 
PENTACHLOROBENZENE 
4-AMINOBIPHENYL 
HEXACHLOROPROPENE 
2 , 6-0ICHLOROPHENOL 
SULFOTEPP 
METHYL METHANESULFONATE 
1 ,4-NAPHTHAQUINONE 
N-NITROSOPYROLLIDINE 
ACETOPHENONE 
OIMETHOATE 
3-METHYL CHOLANTHRENE 
2-ACETYLAMINOFLUORENE 
ANILINE 
1 , 2-DIBROM0-3-CHLOROPROPANE 
HEXACHLOROPHENE 
KEPONE 
1-NAPHTHYLAMINE 
2-NAPHTHYLAMINE 
PRONAMIDE 
ARAMITE 

• ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
• ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
• SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

DBT . 
LIMIT 
20 
20 
20 
40 
20 
200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
100 
20 
20 
100 
200 

RESULTS 
(ug/L) 

ND J 
NDJ 
ND °T 
ND J 
ND J 
ND j' 
NO 'J' 
ND 7 
ND -f 
ND T 
ND J 
NO T 
ND J 
NO 7 
NO J 
ND -:r 
ND :f 
ND r 
ND .,..
ND j 
ND J 
ND J 
ND -,-

ND 'J' 
ND 'J 
ND J 
NO T 
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SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 

6.,��;.?\.•� 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN : JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 02 
METHOD REFERENCE: SW846-8280 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-12-92 
DATE ANALYZED: 03-17-92 
SAMPLE ID: FCR-GW-MW12-0l 

RESULTS REPORTED IN Parts Per Trillion (ng/L) 

DIOXINS 

TOTAL TETRA CDD 
T L PENTA CDD 
T� HEXA COD 
TOTAL HEPTA CDD 
TOTAL OCTA CDD 

FURANS 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

EST. DBTBCTIOR 
LIMIT 

0 . 6  
0 . 7  
2 . 8  
3 . 0  
7 . 9  

0 . 2  
1 . 3  
0 . 6  
0 . 8  
5 . 6  

REPORT: 8929 . 02DF 

DATE: 04-02-92 

COBCBB'tftATIOH 

ND T 
ND 7" 
ND "J' 
ND y 
NDj"' 

ND J 
ND j 
ND T 
ND J 
ND .T 

13C-TCDD ( 25-15 0 )  
88% 

64% 

QA(OC SURRQGATE RECOVERIES 

13C-HxCDD (25-150 ) 104% 13C-OCDD ( 25-15 0 )  

13C-TCDF ( 25-150 ) 74% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
NA = NOT APPLICABLE 

13C-HpCDF ( 25-150 )  

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B -= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

68% 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITE C BROKEN ARRal, OK 74012 918 Z51 ·2858 

Client Name: .. ENGINEERING ' SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

FCR-Glr-MW12-01 DISS. 

892 9 . 03 

Project ID: AMPHENOL FACILITY 

Report: 8929 . 03 

Collected: 
Received: 

03/02/1992 
03/04/1992 

Report Date: 03-31-1992 
Last Modified: 

Page: 1 
Matrix: Water 

DATE 
TEST EXTRACTED 

AMENABLE CN 

APPENDIX IX 
METALS·APP9·1CP 

ANTIMONY 
IAltlUM 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COIALT 
COPPER 
NICKEL 
SILVER 
TIN 
VANADIUM 
ZINC 

ARSENIC 
LEAD 
MERQJRY 
SELENIUM 
THALLIUM 

NO : NOT DETECTED ABOVE QUANTITATION LIMIT 
, ANALYTE DETECTED IN BLANK AS WELL AS �LE 

UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
: NOT APPLICABLE 

Methodology: SM • STANDARD METHODS, 16th EDITION, 1985 

EPA • #EPA600/4·79·020, MAICH 1985 

DETECTION DATE METHOO 
LJMIT UNITS RESULTS ANALYZED REFERENCE 

•- INOIUiANICS ••• 

10 ug/l ND °T 03/10/'n SM 412F 

- METAlS -

60.0 
20.0 
5.0 
5.0 
·s.o 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
3.0 
0.20 
5.0 
10.0 

ICP 
ug/l ND r 03/13/92 
ug/l 101 'j' 03/13/92 
ug/l ND 7 03/13/92 
ug/l ND "j" 03/13/92 
ug/l ND j 03/13/92 
ug/l ND "'1 03/13/92 
Ull/l NO j' 03/13/92 
ug/l NO j 03/13/92 
ug/l NO j 03/13/92 
Ull/l 511 r 03/13/92 
Ull/l ND -,, 03/13/92 
Ull/l 11.9 r 03/13/92 
ug/l ND T 03/10/92 S\I 7060 
Ull/l 9.08 J 03/12/92 SW 7421 
UG/l NO j" 03/18/92 S1J 7470 
ug/l ND 

f 
03/10/92 S1J 7740 

Ull/l ND 03/10/92 S1J 7841 

* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SURROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION BEL°" LIMIT Of QUANTITATION 

SW • EPA METIIODOI.OGY, "#SW846•, THIRD EDITION, NOVEMBER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. AUWIY SUITE C BROKEN ARROW, OK 74012 918 251 ·2858 

Client Name: .. ENGINEERING ' SCIENCE, INC. 
5010 S'l'ONB IULL ROAD 
BLOOMINGTON, IB 47408 

Client ID: 

SlfLO ID: 

FCR-GW-M1f22-01 

8929 . 04 

Project ID: AMPHENOL FACILITY 

Report: 8929 . 04 -P 

Collected: 
Received: 

03/02/1992 
03/04/1992 

Report Date: 03-31-1992 
Last Modified: 

Page: 1 
Matrix: water 

DATE 
TEST WMCIER 

AMENABLE 01 
TOTAL SULFIDE 

METALS·APP9·1CP 
ANTIMONY 

IWIIUM 
BERYLLIUM 
CADMIUM 
CHROMIUM 
C08ALT 
COPPER 
NICICEL 
SILVER 
TIN 
VANADIUM 
ZINC 

ARSENIC 
LEAD 
MERCURY 

SELENIUM 
THALLIUM 

ND • NOT DETECTED ABOVE CIUAJITITATION LIMIT 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
UNABLE TO CIUAJITITATE DUE TO MATRIX INTERFERENCE 

NA : NOT APPLICABLE 
Methodolovr: SM • STANDARD METHCJ>S, 16th EDITION, 1985 

EPA • #EPA600/4•79·020, MARCH 1985 

DETECTION DATE METHCJ> 
bi'UI UNIJS RESULTS ANALYlED REFERENCE 

_. INOllGAJIICS ••• 

10 USl/l II) 7 03/10/92 SM 412F 
1.0 11111/l II) J 03/06/92 SM 427D 

- METALS *** 

60.0 
20.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
3.0 
0.20 
5.0 
10.0 

ICP 
Ul/l ND J 03/13/92 
ug/l 307 j 03/13/92 
ug/l NO T 03/13/92 
ug/1 NO T 03/13/92 
USl/l 36.5 7 03/13/92 
ug/l 34.3 7 03/13/92 
ug/l 234 T 03/13/92 
Ul/l 92.9 1' 03/13/92 
ua/l 62.2 J 03/13/92 
USl/l II) J 03/13/92 
ug/l 70.5 j 03/13/92 
ug/l 236 J 03/13/92 
ug/l II) T 03/10/92 SW 7060 
USl/l 68.42T 03/12/92 SW 7421 
ug/l o.26 T 03/18/92 SW 7470 -
Ull/l NO 

r 
03/10/92 SW n40 

ug/l NO 03/10/92 SW 7841 

* • SURROGATE RECOVERY OUTSIDE OF OC LIMITS 
D • SUltROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTihTIOl4 

SW • EPA METHa>ol.OGY, •tsw846•, THIRD EDITION, NOVEMBER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT : WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO I 8929 . 04 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 
METHOD REFERENCE : SW846-81SO , EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0l 

APPERQIJ'. IX HERBICIDES 

REPORT: 8929 . 04H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

HERBICIDES 

2 , 4-D 
2 , 4 , S-T 
2 , 4 , S-TP ( SILVEX) 
DINOSEB 

DETECTION LIMIT 

1 . 8  
0 . 3  
0 . 3  
0 . 3  

QA(QC SURROGATE RECOVERY 

DCAA 88% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND J 
ND T 
ND J 
ND _·-;-

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D = SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 



SOUTIIWEST LABORATORY OF OKIAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929.04P 

DATE: 04-02-92 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO #: 8929 . 04 
DATE SUBMITTED : 
DATE EXTRACTEDs 
DATE ANALYZED s 

03-04-92 
03-06-92 
03-31-92 

METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: PCR-GW-MW22-0l 

RESULTS REPORTED IN ug/L OR Pa.rte Per Billion (PPB) 

2.S:ll.!..I 

AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

PITIC:rJAK LXNX'J: 

1 . 0  ..,.. 
1.0 T 
1 . 0  T 
1 . 0  "f 
1.0  7 
2 . 0  

f 2 . 0  

pt(pg SUBBOOITI UCQVIRXII 

DIBOTYLCHLORElmATE (24-154) 48\ 

ND a NOT DETECTED ABOVE QOANTITATION LIMIT 
D • SURROGATE OR MATRIX SPIKE DILUTBD OUT 

SAMPLE RUN AT SECONDARY DILUTION 

BlilJJLTI 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

J • ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP QC LIMITS 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT : WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 04 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED : 03-10-92 
DATE ANALYZED: 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0l 

REPORT: 8929 . 04P9 

DATE : 03-30-92 

RESULTS REPORTED IN (ug/L ) or Parts Per Billion (PPB ) 

ORGAHOPHOSPHOROUS 
"?STICIDES 

INPHOS METHYL ( GUTHION ) 
BOLSTAR 
CHLORPYRIFOS (DURSBAN) 
COUMAPHOS (CO-RAL ) 
DEMETON-S (MERCAPTOPHOS } 
DIAZINON 
DICHLORVOS (DDVP) 
DISULFOTON (DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION (DASANIT) 
FENTHION (BAYCID) 
MERPHOS 
MEVINPHOS (PHOSDRIN) 
NALED 
METHYL PARATHION 
MALATHION 
PHORATE 
RONNEL ( FENCHLORPHOS} 
STIROPHOS (TETRACHLORVINPHOS ) 

DETECTIOR LIMIT 
1 . 50 
0 . 15 
0 . 30 
1 . 50 
0 . 25 
0 . 60 
0 . 10 
0 . 20 
0 . 25 
1 . 50 
0 . 10 
0 . 25 
0 . 30 
0 . 10 
0 . 03 
0 . 5 ( 1 )  
0 . 15 
0 . 3 0  
5 . 00 

QA(pc SURROGATE RECOVERIES 

ETION 79\ 

RESULTS 
ND T 
ND 7 
ND j 
ND j 
ND j 
ND J 
ND J 
ND J 
ND T 
ND 7 
ND 'J 
ND ::r 
ND J 
ND T 
ND ]" 
ND T 
ND T 

: }  

) NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ESTIMATED VALUE ( BELOW QUANTITATION LIMIT) 
B COMPOUND FOUND IN BLANK 
* SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929.04 
DATE SUBMITTED: 03-04-92 
DATE ANALYZED : 03-13-92 
METHOD REFERENCE : SW846-8240, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0l 

APPBBPJX IX Y9I,ITJLB$ 

REPORT: 8929. 04V9 

DATE : 03-31-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion ( PPB) 

Dr.I:. DST. 

crJLJf,
S 

LDl1% usm.,:s VOJeATJLB$ LJNJT 

ROMETHANE 1000 ND J 1, 1 , 2 , 2-TETRACHLOROETHANE 500 
BROMOMETHANE 1000 ND 7 1, 2-DICHLOROPROPANE 500 
VINYL CHLORIDE 1000 ND J" TRANS-1, 3-DICHLOROPROPENE 500 
CHLOROETHANE 1000 ND T TRICHLOROETHENE 500 
METHYLENE CHLORIDE 500 ND j DIBROMOCHLOROMETHANE 500 
ACETONE 1000 ND J 1 , 1 ,2-TRICHLOROETHANE 500 
CARBON DISULFIDE 500 ND J BENZENE 500 
1, 1-DICHLOROETHENE 500 ND T CIS-1,3-DICHLOROPROPENE 500 
1, 1-DICHLOROETHANE 500 ND .J 2-CHLOROETHYLVINYLETHER 1000 
TRANS-1,2-DICHLOROETHENE 500 ND J BROMOFORM 500 
CHLOROFORM 500 ND j 2-HEXANONE 
1, 2-DICHLOROETHANE 500 ND 'j' 4-METHYL-2-PENTANONE 

1000 
1000 

2-BUTANONE 1000 NDJ" TETRACHLOROETHENE 500 
1 , 1 , 1-TRICHLOROETHANE 500 ND T TOLUENE 500 
CARBON TETRACHLORIDE 500 ND j CHLOROBENZENE 500 
VINYL ACETATE 1000 ND T ETHYLBENZENE 500 
BROMODICHLOROMETHANE 500 ND )"' STYRENE 500 

TOTAL XYLENES 500 
continued • • •  

pa(gc $1JRRQGATB BECPYEIJI$ 

RESJJLT$ 

ND 
-

./ 
ND T 
ND J 

3167 j' 
ND f 
ND J 
ND .-
ND j'  
ND 'J' 
ND T 
ND J  
ND T 

16774 J 
ND j 
ND ; 
ND j 
ND T 
ND 7  

TOLUENE-d8( 88-110) 104\ BROMOFLUOROBENZENE (86-ll5) 101\ l , 2-DICHLOROETHANE-d4 (76-ll4) 1121 

• NOT DETECTED ABOVE QUANTITATION LIMIT 
• ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West AJhany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929.04 
DATE SUBMITTED: 03-04-92 
DATE ANALYZED : 03-13-92 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE IDs FCR-GW-MW22-0l 

APPPPIJ II YQJ,ITJLBS t@NT.) 

REPORT: 8929. 04V9-2 

DATE : 03-31-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DST. 
YPiolTJLJ!S L1.llll USJJLT5 

ACROLEIN 5000 ND 
METHYL IODIDE 500 ND 
ALKYL CHLORIDE 500 ND 
CHLOROPRENE 500 ND 
TRANS-1, 4-DICHLOR0-2-BUTENE 500 ND 
PENTACHLOROETHANE 500 ND 
ACETONITRILE 10000 ND 
ACRYLONITRILE 5000 ND 
PROPRONITRILE 1000 ND 
METHACRYLONITRILE 5000 ND 
ISOBUTYL ALCOHOL 10000 ND 
1 , 4-DIOXANB 50000 ND 
METHYL METHACRYLATE 500 ND 
PYRIDINE 10000 ND 
ETHYL METHACRYLATE 500 ND 
1, 2-DIBROKOETHANE 500 ND 
1 , 1 , 1 , 2-TETRACBLOROETBANE 500 ND 
1 , 2 , 3-TRICHLOROPROPANE 500 ND 
DICBLORODIFLUOROMETHANE 500 ND 
TRICBLOROFDUOROMETHANE 500 ND 
DIBROMOMETBANE 1000 ND 

• NOT DETECTED ABOVE QUANTITATION LIMIT 
• ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

J 
T 

J 
J 
J 
T 
T 
1 

.,. 
J 
7 

7 
j 
1 
:r r .::r 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Alhany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX :  WATER 
SWLO # 8929.04 
METHOD REF . :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: l"CR-GW-MW22-0l 

REPORT: 8929. 0489 

DATE REPORTED: 
DATE SUBMITTED : 
DATE EXTRACTED: 
DATE ANALYZED : 

04-03-92 
03-04-92 
03-06-92 
03-25-92 

UPfflDXX XX SJ!!MIVQIJlTILl!!s 

SJQfJYQIJlTJLJ!!S 
PHENOL 
BIS (2-CHLOROETHYL)ETHER 
2-CHI.OROPHENOL 
1, 3-DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1 , 2-DICHLOROBENZENE 
2-METHYLPHENOL 

nr.r. 
Ltllt% 
20 
20 
20 
20 
20 
20 
20 
20 

BIS(2-CHLOROISOPROPYL)ETHER 20 
4-/3-METHYLPHEN'OL (2 )  20 
N-NITROSO-DI-n-PROPYLAMINE 20 
HEXACHLOROETHANE 
NI�OBENZENE 
If ORONE 
2-'tft'?ROPHENOL 
2 , 4-DIMETBYLPHENOL 
BENZOIC ACID 
BIS ( 2-CHLOROETHOXY)METHANE 
2 , 4-DICHLOROPHENOL 
1 , 2 , 4-TRICHI.OROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR0-3-METHYLPHENOL 
2-METBYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2 , 4 , 6-TRICHI.OROPHENOL 
2 , 4 , S-TRICHI.OROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 

20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
100 
20 
20 
100 

RBstJLTS 
(µg/L) 

ND T 
NO T  
ND J 
ND J' 
ND :J 
ND J" 
ND J 
ND T 
ND T 
ND "j 
ND T 
ND j 
ND "'f 
ND T 
ND 7 
ND 7 
ND j 
ND j 
ND 1' 
ND j 
ND j" 
ND T 
ND T 
ND j 
ND 'J' 
ND J 
ND J 
ND 'T 
ND T 
ND T 
ND J 
ND T 
ND Y 

3RCXYQLATILJ!!S 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2, 4-DINITROTOLUENE 
2, 6-DINITROTOLUENE 
DIETBYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4 , 6-DINITRO 2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (l)  
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3 , 3-DICHI.OROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K) FLUORANTHENE 
BENZO(A) PYRENE 
INDENO(l ,2 , 3-CD) PYRENE 
DIBENZ (A,H)ANTHRACENE 
BENZO(G,H, I ) PERYLENE 
Continued • • •  

OAJOC SJJBBOGATE RECOVll!Ril!!S 

DBT. 
LIMIT 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

RBSULTS 
(yg/L) 

Ni> J 
ND T 
ND j 
ND J 
ND 1 
ND J 
ND ;' 
ND ; 
ND T 
ND "J 
ND ·j"' 

: f  
ND J' 
ND -:f' 
ND T 
ND 'T 
ND J 
ND J 
ND J 
ND J"' 
ND J' 
ND j 
ND T 
ND 'T 
ND J 
ND -j' 
ND J 
ND T 
ND 'J 
ND T 
ND S 

NITROBENZENE-d5( 35-ll4) 
PHENOL-dS (20-94) 

71% 2-FLUOROBIPHENYL(43-ll6) 58% TERPHENYL-dl4 (33-141) 103% 
64% 2-FLUOROPHENOL (21-100) 69% 2 , 4 , 6-TRIBROMOPHENOL (20-123) 40% 

• DETECTED AS DIPHENYLAMINE 
COELUTE ON GC COLUMN 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
S • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 7401 2  • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929.04 
METHOD REF. : SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE IO: FCR-GW-MW22-0l 

REPORT: 8929. 04B9 

DATE REPORTED : 04-03-92 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 

APPQDJX IX SBHJYQLATJLgs (CQHT,) 

&IMJYQtJlTXLB& 
PARATHION 
ETHYL METHANESULFONATE 
P-PHENYLENEOIAMINE 
N-NITROSOOIETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOOIBUTYLAMINE 
N-NITROSOPIPERIOINE 
5-NITRO-O-TOLUIOINE 
METHYL YELLOW 
METHYL PARATHION 
SAFROLE 
I� '\!'ROLE 
2 !OLINE 
PHENACETIN 
0-TOLUIOINE 
3 , 3-DIMETHYLBENZIOINE 
1 , 3-DINITROBENZENE 
A,A-DIMETHYLPHENETHYLAMINE 
0,0,0-TRIETHYLPHOSPHOROTHIOATE 
METHAPYRILENE HYDROCHLORIDE 
OIALLATE 
1 , 3 , 5-TRINITROBENZENE 
FAMPHUR 
4-NITROQUINOLINE-N-OXIOE 
1 , 2 , 4, 5-TETRACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PHORATE 
7 , 12-DIMETHYL BENZ(A)ANTHRACENE 

(l)  • DETECTED AS DIPHENYLAMINE 
(2 )  = COELUTE ON GC COLUMN 

Dft. 
LTJIX% 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
40 
20 
20 
20 
100 
20 
20 
20 
40 
40 
200 
20 
200 
20 
20 
20 
20 

RESULTS 
tug/L) 

ND J 
ND f 
ND 1 
ND 1 
ND 7' 
ND f 
ND T 
ND r 
ND j 
ND J 
ND '7' 
ND j" 
ND J' 
ND T 
ND j 
NDJ 
ND:T 
NDJ' 
NO ::7 
ND j 
ND j' 
ND ; 
ND T 
ND T 
NO T  
ND T 
ND j" 
NO T  

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 

&IMJVQLATJLBS 
N-NITROSODIMETHYLAMINE 
2, 3 , 4 , 6-TETRACHLOROPHENOL 
CHLOROBENZILATE 
THIONAZIN 
DISULFOTON 
ISODRIN 
N-NITROSOMORPHOLINE 
PENTACHLOROBENZENE 
4-AMINOBIPHENYL 
HEXACHLOROPROPENE 
2 , 6-DICHLOROPHENOL 
SULFOTEPP 
METHYL METHANESULFONATE 
1 ,4-NAPHTHAQUINONE 
N-NITROSOPYROLLIDINE 
ACETOPHENONE 
DIMETHOATE 
3-METHYL CHOLANTHRENE 
2-ACETYLAMINOFLUORENE 
ANILINE 
l, 2-DIBROM0-3-CHLOROPROPANE 
HEXACHLOROPHENE 
KEPONE 
l-NAPHTHYLAMINE 
2-NAPHTHYLAMINE 
PRONAMIOE 
ARAMITE 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
8 = ANALYTE DETECTED IN BLANK A$ WELL AS SAMPLE 
• • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

Dft. 
LTJIX% 
20 
20 
20 
40 
20 
200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
100 
20 
20 
100 
200 

RESULTS 
tug:IL) 
ND f 
ND J 
ND T 
NO ; 
ND J 
ND j 
ND J 
ND ; 
ND j 
ND r 
ND ·f' 
ND J 
NO T  
ND J 
ND .r 
ND J 
NO j 
ND J 
ND T 
NO � 
ND T 
ND J 
ND r 
ND T 
ND .J 
ND J 
ND j" 



SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
A'rl'N: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 .04 
METHOD REFERENCE : SW846-8280 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-05-92 
DATE ANALYZED: 03-11-92 
SAMPLE ID: FCR-GW-MW22-0l 

RESULTS REPORTED IN Parts Per Trillion (ng/L) 

UALJTI 

DIOXINS 

TOTAL TETRA CDD' 
T("° L PENTA CDD 
Tb.a, HEXA CDD 
TOTAL HEPTA CDD 
TOTAL OCTA CDD 

FURANS 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

BST. DBTBCTIOH 
LIMIT 

1 . 8  
2 . 2  
1 . 7  
2 . 5  
5 . 5  

1 . 4  
1 . 4  
1 . 2  
1 . 4  
3 . 2  

REPORT: 8929. 04DF 

DATE: 04-02-92 

ND 7 
ND J 
ND J 
ND J 
ND T 

ND T 
ND T 
ND -y
ND j' 
ND J 

QA(QC SURROGATE UCQVl!!BIES 

13C-TCDD ( 25-150 )  
61\ 

88\ 13C-HxCDD ( 25-150 ) 

98\ 

76% 13C-OCDD ( 25-150 )  

13C-TCDF (25-150) 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 
NA • NOT APPLICABLE 

13C-HpCDF ( 25-150 )  

J • ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

58% 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITE C BROKEN ARROW, OK 74012 918 251·2858 

Client Name: ff ENGINEERING , SCIENCE, INC. 
5010 STONE KILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

FCR-GW-KW22-01 DISS. 

892 9 . 05 

Project ID: AMPHENOL FACILITY 

Report: 892 9 . 0S 

Collected: 
Received: 

03/02 /1992 
03/04/1992 

Report Date: 03-31-1992 
Last Modified: 

Page: 1 
Matrix: water 

DATE 
TEST EXTRACTED 

A14EWLE CN 

APflEII) IX IX 
NETALS·APP9·1CP 

AMTIMONY 
BARIUM 
BERYLLIUM 
CADMIUM 
CHR<ltlUM 
C08ALT 
C0PP£R 
NIIXEl 
SILVER 
Tll 
VAMADIUM 
ZIIIC 

ARSENIC 
LEAD 
MERCURY 
SELENIUM 
THALLIUM 

ND • NOT DETECTED A80VE QUAJITITATION LIMIT 
• ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

UNABLE TO QUAJITITATE DUE TO MATRIX INTERFERENCE 
NOT APPLICABLE 

Methodol09Y: SM • STAll>ARO METNCX>S, 16th EDITION, 1985 
EPA • #EPA600/4·79·020, MARCH 1985 

DETECTION DATE METHCX> 
LIM!T UNJTS RESULTS ANALYZED REFERENCE 

..., INOIIGAJIICS ..., 

· 10 ug/l ND J 03/10/92 SM 412F 

..., METALS ..., 

60.0 
20.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
3.0 
0.20 
5.0 
10.0 

ICP 
U9/l ND --r 03/13/92 
U9/l SZ.4 j 03/13/92 
U9/l ND T 03/13/92 
U9/l II) � 03/13/92 
ua/l II) j 03/13/92 
ua/l II) T 03/13/92 
U9/l II) J 03/13/92 
U9/l II) J 03/13/92 
Ul/l II) J 03/13/92 
ua/l II) j 03/13/92 
ug/l II) J 03/13/92 
ug/l 11>. J 03/13/92 
ug/l II) "j' 03/10/92 SW 7060 
ug/l II) ..,, 03/12/92 SW 7421 
ua/l II) T 03/18/92 SW 7470 
ug/l ND 

t 
03/10/92 sw n4o 

ug/l ND 03/10/92 SW 7841 

* • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SUltROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 

SW • EPA METHCX>OLOGY, •#S\1846", THIRD EDITION, NOVEMBER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 Y. ALBANY SUITE C BROICEN ARROW, OK 74012 918 251·2858 

Client Bame: n ENGINEERING ' SCIENCE, INC. 
5010 STONE HILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

FCR-GW-MW22-0ld 

8929 . 06 

Project ID: AMPHENOL FACILITY 

Raport: 8929 . 06 

Collected: 
Received: 

03/02/1992 
03/04/1992 

Report Date: 03-30-1992 
Last Modified: 

Page: 1 
Matrix: water 

TEST 

TOTAL SULFIDE 

DATE 
EXTRACTED 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 
B ALYTE DETECTED IN BLANK AS YELL AS SAMPLE 

ABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA z NOT APPLICABLE 
Methodology: SM • STANDARD METHODS, 16th EDITION, 1985 

EPA • #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT UNIJS 

DATE 
RESULTS ANALYZED 

METHOO 
REFERENCE 

-• INORGANIC$ _. 

1.0 11111/l ND J 03/06/92 SM 427D 

• • SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SURROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION BELO'ol LIMIT OF QUANTITATION 

SW • EPA METHOOOLOGY, "#S\1846N, THIRD EDITION, NOVEMBER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74-012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 .06  
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 
METHOD REFERENCE : SW846-8150 , EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID:  FCR-GW-MW22-0ld 

APPQDIJ IJ . HERBICIQBS 

REPORT: 892 9 . 06H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion ( PPB ) 

HERBICIDES 

2 , 4-D 
2 , 4 , 5-T 
2 , 4 , 5-TP ( SILVEX) 
DINOSEB 

DETECTION LIMIT 

1 . 8  
0 . 3  
0 . 3  
0 . 3  

QA(pc; SURROGATE UCOVJ!!BX 

DCAA 83% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

USULTS 

ND J  
ND j  ND 
ND_j 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D = SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929.06P 

DATE: 04-02-92 
ATTN: J.IM KEITH 

SAMPLE MATRIX: WATER 
SWLO #: 8929.06 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-31-92 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: FCR-GW-MW22-0ld 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PO'S mmsc::rxox LIMn: 
AROCHLOR-1016 1 . 0  J 
AROCHLOR-1221 1 .0  1" 
AROCHLOR-1232 1 .0  -1 
AROCHLOR-1242 1 . 0  J 
AROCHLOR-1248 1 .0  j" 
AROCHLOR-1254 2 . 0  T 
AROCHLOR-1260 2 . 0  r 

9t:(qc SJJBBAGITI BBCADBIBI 

DIBUTYLCHLORENDATE (24-154) 38% 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 
D • SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 

BISULTS 

ND · 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP QC LIMITS 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT : WW ENGINEERING & SCIENCE , INC . 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATI'N: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 06 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-10-92 
DATE ANALYZED: 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0ld 

REPORT: 8929 . 06P9 

DATE : 03-30-92 

RESULTS REPORTED IN ( ug/L) or Parts Per Billion (PPB) 

ORGAROPHOSPHOROUS 
qTICIDl!!S 
NPHOS METHYL ( GUTHION) 

BOLSTAR 
CHLORPYRIFOS ( DURSBAN) 
COUMAPHOS (CO-RAL ) 
DEMETON-S (MERCAPTOPHOS) 
DIAZINON 
DICHLORVOS (DDVP) 
DISULFOTON (DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION ( DASANIT) 
FENTHION ( BAYCID) 
MERPHOS 
MEVINPHOS (PHOSDRIN) 
NALED 
METHYL PARATHION 
MALATHION 
PHORATE 
RONNEL (FENCHLORPHOS ) 
STIROPHOS (TETRACHLORVINPHOS ) 

Dl!!TECTIOH LIMIT 
1 . 50 
0 . 15 
0 . 30 
1 . 50 
0 . 25 
0 . 60 
0 . 10 
0 . 20 
0 . 25 
1 . 50 
0 . 10 
0 . 25 
0 . 30 
0 . 10 
0 . 03 
0 . 5 ( 1 )  
0 . 15 
0 . 30 
5 . 00 

QA{QC SURRQGATB RECOVERIES 

ETION 85% 

RESULTS 
ND J 
ND -:J' 
ND j 
ND j 
ND 7 
ND J 
ND -J" 
ND -j'" 
ND 'J" 
ND 7 
ND T 
ND 7 
ND 7 
ND f 
ND ;J' 
ND 7 
ND 'J 
ND T 
ND J 

NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ESTIMATED VALUE ( BELOW QUANTITATION LIMIT) 
B COMPOUND FOUND IN BLANK * SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTIIWEST LABORATORY OF OKIAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 06 
METHOD REF . :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0ld 

REPORT: 8929. 06B9 

DATE REPORTED :  04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 

APPBBQIX IX SBMIVQLATILBS 

SBHIYQX,ITIIJSS 
PHENOL 
BIS( 2-CHLOROETHYL)fTHER 
2-CHLOROPHENOL 
1 , 3-DICHLOROBENZENE 
1 , 4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 

Dft. 
L1Hll 
20 
20 
20 
20 
20 
20 
20 
20 

BIS(2-CHLOROISOPROPYL)ETHER 20 
4-/3-METBYLPHENOL ( 2 )  20 
N-NITROSO-DI-n-PROPYLAMINE 20 
HEXACHLOROETHANE 20 
NIT OBENZENE 
1 / '- !ORONE 
2�0PHENOL 
2 , 4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS ( 2-CHLOROETHOXY)METHANE 
2 , 4-DICHLOROPHENOL 
1 , 2 , 4-TRICHLOROBENZENE 
NAPHTHALENE 

-CRLOROANILINE 
XACHLOROBUTADIENE 

4-CHLOR0-3-METHYLPHENOL 
�-METHYLNAPHTHALENE 
CZXACHLOROCYCLOPENTADIENE 
2 , 4 , 6-TRICHLOROPHENOL 
2 , 4 , 5-TRICHLOROPHENOL 
J-CHLORONAPHTHALENE 
-NITROANILINE 

;IMETHYLPHTHALATE 
!::ENAPHTHYLENE 

l-NITROANILINE 

20 
20 
20 
20 
100 
20 
20 
20 
20 
20 · 
20 
20 
20 
20 
20 
100 
20 
100 
20 
20 
100 

RBStJL�S 
O&a{L) 

ND J 
ND 1' 
ND t 
ND .j' 
ND j 
ND j 
ND j 
ND � 
ND j 
ND J 
ND J 
ND T 
ND j 
ND 'J: 
ND J 
ND 7' 
ND j 
ND j 
ND / 
ND j 
ND 'j 
ND T 
ND j 
ND T 
ND "7 
ND :f 
ND J 
ND -J' 
ND j 
ND j 
ND J  
ND j 
ND J 

SEMIVQLATIIJSS 
ACENAPHTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2 , 4-DINITROTOLUENE 
2 , 6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4 , 6-DINITRO 2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE ( l )  
4-BROMOPHENYL-PHENYLETHER · 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3, 3-DICHLOROBENZIDINE 
BENZO (A)ANTHRACENE 
BIS (2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO (B ) FLUORANTHENE 
BENZO (K) FLUORANTHENE 
BENZO (A) PYRENE 
INDENO ( l , 2 , 3-CD )PYRENE 
DIBENZ (A,H)ANTHRACENE 
BENZO(G,H, I ) PERYLENE 
Continued . • •  

gA{OC SJJRBOOATfi R,ECQV,:BJEs 

Dft. 
LIMIT 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

RBSlJL�S 
(ug{L) 

ND ·; 
ND j 
ND -J' 
ND 1 
ND T 
ND J" 
ND r 
ND j' 
ND 7 
ND .. j 
ND J 
ND j· 
ND . j 
ND J 
ND J 
ND r. 
ND J 
ND J 
ND J 
ND T 
ND "J' 
ND J 
ND -"f' 
ND � 
ND .--f 
ND 'J" 
ND 'J' 
ND ·j 
ND J 
ND f 
ND ·J" 
ND J 

NITROBENZENE-d5 (35-114) 
PHENOL-dS (20-94) 

78\ 2-FLUOROBIPHENYL (43-116) 68\ TERPHENYL-d14 (33-141) 115\ 
73\ 2-FLUOROPHENOL (21-100) 751 2 , 4 , 6-TRIBROHOPHENOL(20-123) 42\ 

( 1 ) ., DETECTED AS DIPHENYLAMINE 
( �  � COELUTE ON GC COLUMN 
� NOT DETECTED ABOVE QUANTITATION LIMIT 
J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROOATE RECOVERY OUTSIDE OF QC LIMITS 



. SOUI11WEST LABORATORY OF OKIAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE , INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929.06 
METHOD REF . :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: PCR-GW-MW22-0ld 

REPORT : 8929. 06B9 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 

IPPPDIJ n; SPIVOLATiu;s , cORT. > 

SPIYPlolTIYS3 
PARATHION 
ETHYL METBANBSOLl"ONATE 
P""PHENYLBNEDIAMINE 
N-NITROSODIITHYLAMINE 
N-NITROSOKBTHYLBTBYLAMINE 
N-NITROSODIBUTYLAM.INE 
N-NITROSOPIPERIDINE 
5-NITRO-O-TOLOIDINE 
METHYL YXLLOW 
METHYL PARATHION 
SAFROLE 
ISDqAl"ROLE 
2 LINE 
p 
0-TOLUIDINE 
3 ,  3-DIMETHYLBENZIDINE 
1,3-DINITROBENZENE 
A,A-DIKETHYLPHENETHYLAKINE 
0,0,0-TRIETHYLPHOSPBOROTHIOATE 
METBAPYRILBNE HYDROCHLORIDE 
DIALLATE 
1,3, 5-TRINITROBENZENE 
FAMPHUR 
4-NITROQOINOLINE-N-OXIDB 
1 ,2 ,4 , 5-TETRACHLOROBENZENE 
PENTACBLORONITROBENZENE 
PHORATE 
7, 12-DDmTHYL BENZ (A)ANTHRACENE 

(1)  • DETECTED AS DIPBEHYLAMINE 
(2 )  • COBLOTE ON GC COLUMN 

Dft. 
L1lll% 
40 
20 
20 
lO 
20 
20 
20 
20 
20 
20 
40 
40 
20 
20 
20 
100 
20 
20 
20 
40 
40 
200 
20 
200 
20 
20 
20 
20 

u�s 
(ug/L) 

ND J 
ND T 
ND j 
ND :T 
ND j 
ND J 
ND "'f 
ND T 
ND 1 
ND J 
ND r 
ND T 
ND j 
ND T 
ND f 
ND 7 
ND T 
ND 1 
ND J 
ND J 
ND j 
ND T 
ND J 
ND j 
ND J 
ND J 
ND J 
ND_J" 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

SPlVQLATlYSS 
N-NITROSODIMETBYLAMINE 
2 ,3 ,4 , 6-TETRACHLOROPHENOL 
CHLOROBENZILATE 
THIONAZIN 
DISOLPOTON 
ISODRIN 
N-NITROSOMORPHOLINE 
PENTACHLOROBENZENE 
4-AMINOBIPBENYL 
HEXACHLOROPROPENE 
2, 6-DICHLOROPHENOL 
SULFOTEPP 
METHYL METBANESULFONATE 
1 ,4-NAPHTHAQUINONE 
N-NITROSOPYROLLIDINE 
ACETOPHENONE 
DIMETHOATE 
3-METHYL CHOLANTBRENE 
2-ACETYLAMINOFLOORBNE 
ANILINE 
l, 2-DIBROM0-3-CHLOROPROPANE 
BEXACHLOROPHENE 
KEPONE 
1-NAPBTBYLAMINE 
2-NAPBTBYLAMINE 
PRONAMIDE 
ARAMITE 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QOANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP' QC LIMITS 

Dft . 
LIMIT 
20 
20 
20 
40 
20 
200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
100 
20 
20 
100 
200 

usm.rs 
(ug/L) 

ND J 
ND 7 
ND 1' 
ND J 
ND ; 
ND J 
ND J 
ND "J 
ND T 
ND J 
ND 1 
ND f 
ND ·f 
ND J 
ND j 
ND J 
ND f 
ND 1 
ND 7 
ND J 
ND r 
ND J  
ND j"° 
ND J 
ND T 

: }  



SOUTIIWEST IABORATORY OF OKLAHOMA, INC. 
1700 West Alhany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 06 
METHOD REFERENCE : SW846-8280 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-05-92 
DATE ANALYZED: 03-17-92 
SAMPLE ID : FCR-GW-MW22-0ld 

RESULTS REPORTED IN Parts Per Trillion ( ng/L) 

MJ.LXTI 

DIOXINS 

TOTAL 

c� 
TOTAL 
TOTAL 

FURANS 

TETRA CDD 
PENTA CDD 
HEXA CDD 
HEPTA CDD 
OCTA CDD 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

EST. DETECTION 
LIMIT 

1 . 4  
0 . 8  
1 . 5  
2 . 9  
4 . 8  

1 . 5  
0 . 4  
1 . 7  
1 . 5  
2 . 5  

REPORT: 8929 . 06DF 

DATE : 04-02-92 

CONCEHTBATIOH 

ND J 'f ND 
ND 7 
ND .T . 
ND j 

13C-TCDD ( 25-150 ) 
123% 

88% 

QA(QC SURROGATE RECOVERIES 

13C-HxCDD ( 25-150 )  150% 13C-OCDD ( 25-15 0 )  

13C-TCDF ( 25-150 )  100% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
NA = NOT APPLICABLE 

13C-HpCDF ( 25-150 ) 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
� ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
'"" SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

98% 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 . 

CLIENT: WW ENGINEERING & SCIENCE , INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 07 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 
METHOD REFERENCE : SW846-8150 , EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID : FCR-GW-MW22-Olm (MS ) 

APPENDIX IX HERBICIDE$ 

REPORT: 8929 . 07H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion ( PPB ) 

HERBICIDE$ 

2 , 4-D 
2 , 4 , 5-T 
2 , 4 , 5-TP ( SILVEX) 
DINOSEB 

DETECTION LIMIT 

1 . 8  
0 . 3  
0 . 3  
0 . 3  

OA(QC SURRQGATB BBC0YEBX 

DCAA 85% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULT$ 

ND J 
ND T 
ND / 
ND J 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D = SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 



••••••••••••r■■r■■ ••••••••••ra,r  •Pw :::::::::: .... .. �. -�� :::=�===�� .:•. .. 
•• , ,■■"" ' 
•• , ....... , - .· .J• ········•�-•,,;,• .... ., ·-·�:�����•!-:i:;.�:��� 
·-..:---��"•.!'!-i::.•.,·� ----� ..... ; ... � 

��;�.;�#.:.� 1•••·• .. \.•·• 
SOUTHWEST LABORATORY OF OKIAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929. 07PC 

DATE: 04-03-92 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # :  8929 .07 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-23-92 
DATE ANALYZED : 03-31-92 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: FCR-GW-MW22-0lm (MS) 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

AROCBLOR-1016 
AROCBLOR-1221 
AROCBLOR-1232 
AROCBLOR-1242 
AROCBLOR-1248 
AROCBLOR-1254 
AROCBLOR-1260 

PJSTECTIOJf LIMIT 

1.0  
1 . 0  
1 .0  
1 .0  
1 .0  
2 . 0  
2 . 0  

AA{RS SJJRRQGATJ!! BJ!!CQVl!iBJJ!!
S 

DIBUTYLCBLORENDATE (24-154) 67\ 

ND • NOT DETECTED· ABOVE QUANTITATION LIMIT 
D • SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 

RESQLT
S 

ND 'J 
ND '; 
ND J 
ND J 
ND ') 

: f  

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUfHWEST IABORATORY OF OKLAHOMA, INC. 
,. ••••• ?\.•·· 1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON , IN 47408 
A'rl'N: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 07 
DATE SUBMI'rl'ED: 03-04-92 
DATE EXTRACTED : 03-10-92 
DATE ANALYZED: 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0lm (MS )  

REPORT: 8929 . 07P9 

DATE : 03-30-92 

RESULTS REPORTED IN (ug/L) or Parts Per Billion (PPB) 

ORGAJIOPBOSPBOROUS 
-1a:sTICIDl!!S 

INPHOS METHYL (GUTHION) 
LSTAR 

CHLORPYRIFOS (DURSBAN) 
COUMAPHOS ( CO-RAL) 
DEMETON-S (MERCAPTOPHOS ) 
DIAZINON 
DICHLORVOS (DDVP) 
DISULFOTON (DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION (DASANIT) 
FENTHION (BAYCID) 
MERPHOS 
MEVINPHOS ( PHOSDRIN )  
NALED 
METHYL PARATHION 
MALATHION 
PHORATE 
RONNEL ( FENCHLORPHOS ) 
STIROPHOS (TETRACHLORVINPHOS ) 

Dl!!Tl!!CTIOR LIMIT 
1 . 50 
0 . 15 
0 . 30 
1 . 50 
0 . 25 
0 . 60 
0 . 10 
0 . 20 
0 . 25 
1 . 50 
0 . 10 
0 . 25 
0 . 3 0  
0 . 10 
0 . 03 
0 . 5 ( 1 )  
0 . 15 
0 . 30 
5 . 00 

QA(OC SURROQATJ!! RJ!!CQYBBXBS 

ETION 90\ 

RESULTS 
ND ·j" 
ND J 
ND j 
ND J 
ND j 
ND J 
ND T 
ND J 
ND J 
ND 1' 
ND J 
ND -S
ND -1' 
ND � 
ND j 
ND 'J' 
ND T 

: � 

) NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ESTIMATED VALUE ( BELOW QUANTITATION LIMIT )  
B COMPOUND FOUND IN BLANK * SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany . • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

:LIENT: WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929.07 
HETBQD REP. :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL PACILITY 
SAMPLE ID: PCR-GW-MW22-0lm (MS) 

REPORT: 8929. 0789 

DATE REPORTED: 04-03-92 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 

AP!PPXX XX 5PXY9XelTXX,PiS 

SPCXYQielTXIJ!iS 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1, 3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1 , 2-DICHLOROBENZENE 
2-METBYLPHENOL 

DBT. 
LDlll 
20 
20 
20 
20 
20 
20 
20 
20 

BIS (2-CHLOROISOPROPYL)BTHBR 20 
4-/3-MBTHYLPHENOL ( 2 )  20 
N-NITROSO-DI-n-PROPYLAMINE 20 
KEXACHLOROETHANE 20 
NI'l'ROBENZENE 
I� RONE 
2�0PHENOL 
2 , 4-DIMETBYLPHBNOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 
2 , 4-DICHLOROPHBNOL 
1 , 2 , 4-TR.ICHLOROBBNZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BEXACHLOROBUTADIENE 
4-CHLOR0-3-METBYLPHENOL 
2-METHYLNAPBTBALENE 
KEXACHLOROCYCLOPENTADIENE 
2 , 4 , 6-TRICHLOROPHENOL 
2 , 4 ,S-TRICHLOROPHENOL 
2-CHLORONAPBTBALENE 
2-NITROANILINE 
:JIMETBYLPBTBALATE 
�CENAPHTHYLENE 
3-NITROANILINE 

20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
100 
20 
20 
100 

USULft 
(ug/L) 

NO -1' 
ND j 
NO j 
ND 7  
ND :,
NO j' 
NO � 
NO J 
NO j 
NO .,.
NO T 
NO T 
ND j 
ND j 
NO j' 
NO T  
ND J'  
ND T 
ND j" 
ND J"  
ND T 
ND T 
N0 '-:1" 
ND J 
ND "t' 
ND -y 
ND J  
NO T 
NO T 
ND -;Y 
ND ; 
ND

J NO 

SQJYOJ,ITXIJ!iS 
ACENAPBTHENE 
2 , 4-DINITROPHENOL 
4-NITROPHENOL 
DIBBNZOFURAN 
2 , 4-DINITROTOLUENE 
2 , 6-DINITROTOLUENE 
DIETBYLPBTBALATE 
4-cBLOROPHBNYL-PHENYLETBER 
PLOORENE 
4-NITROANILINE 
4, 6-DINITRO 2-METHYLPHENOL 
N-NITROSODIPHBNYLAMINE ( l )  
4-BROMOPHENYL-PHENYLETBER 
HBXACBLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTBRACENE 
DI-N-BUTYLPHTBALATE 
PLOORANTBENE 
PYRENE 
BUTYLBENZYLPBTBALATE 
3 , 3-DICHLOROBENZIDINE 
BENZO(A)ANTBRACENE 
BIS(2-ETHYLHEXYL) PHTBALATE 
CHRYSENE 
DI-N-ocTYL PHTBALATE 
BENZO(B) FLOORANTHENE 
BENZO(K) PLOORANTHENE 
BENZO(A) PYRBNE 
INDENO(l, 2 , 3-CD) PYRENE 
DIBENZ (A,B)ANTBRACENE 
BENZO(G,B, I ) PERYLENE 
Continued • • •  

9t{9C SIIBBOO!TI 8-BCQDBJBS 

DBT. 
LXNX:C 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

USUL�S 
(uglL) 

Ni> � 
ND 7 
ND .J 
ND j 
ND T 
ND J 
ND -J' 
ND f 
ND J 
ND j 
ND J' 
NO J 
ND J' 
ND 7 
ND j 
ND / 
ND .J 
ND --r' 
NO J 
ND J 
ND T 
ND 'f 
ND 'J' 
ND f 
ND J 

3 J 
ND J' 
ND "1' 
NO 7' 
NO -r 
ND r 
ND ,Y 

NITROBENZENE-d5 (35-114) 
PHENOL-dS (20-94) 

86\ 2-PLUOROBIPHENYL(43-116) 52\ TERPHENYL-dl4 (33-141) 97\ 
84\ 2-FLUOROPHENOL (21-100) 84\ 2 , 4 , 6-TRIBROMOPHENOL (20-123) 55\ 

• DETECTED AS DIPHBNYLAMINE 
COELUTE ON GC COLUMN 

� .... -.... NOT DETECTED ABOVE QUANTITATION LIMIT 
1 • ESTIMATED VALUE: CONCENTRATION BBLOW LIMIT OF QUANTITATION 
B • ANALYTB DETBCTED IN BLANK AS WELL AS SAMPLE 
* • SORROGATB RECOVERY OUTSIDE OF QC LIMITS 



SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT : WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929 .07 
METHOD REF. :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0lm (MS) 

REPORT : 8929. 07B9 

DATE REPORTED: 04-03-92 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED: 03-06-92 
OATE ANALYZED : 03-25-92 

ueJl!BPIJ n sgry91,1TJJ,Bs , CANT, > 

SIIIIYm41:CILII 
PARATHION 
ETHYL METHANBSULFONATE 
P-PHENYLENEDIAMINE 
N-NITROSODIBTBYLAMINE 
N-NITROSOKBTHYLETBYLAMINE 
N-NITROSODIBOTYLAMINE 
N-NITROSOPIPBRIDINE 
5-NITRO-O-TOLOIOINE 
METHYL YELLOW 
METHYL PARATHION 
SAFROLE 
ISOSAFROLE 
2 
p 
0-TOLUIOINE 
3 , 3-DIMETHYLBENZIOINE 
1, 3-DINITROBENZENE 
A,A-DIMETBYLPHENETBYLAMINE 
o,o,o-TRIETHYLPBOSPBOROTBIOATE 
!mTBAPYRILBNE HYDROCHLORIDE 
OIALLATE 
1 , 3 , S-TRINITROBBNZENE 
FAMPHOR 
4-NITROQOINOLINE-N-OXIDE 
1 ,2 ,4, S-TETRACHLOROBENZENE 
?ENTACHLORONITROBENZBNE 
?HORATB 
7,  12-DIMETHYL BENZ (A)ANTBRACENE 

( 1 )  • DETECTED AS DIPHENYLAMINE 
( 2 )  • COBLOTE ON GC COLUMN · 

Dft, u�s 
L.111.U tu�L,. 
40 
20 ND 1 
20 ND -r 
20 ND "'f 
20 ND T 
20 ND J 
20 ND j 
20 ND f 
20 ND f 
20 ND I 40 ND 

J 
40 ND T 
20 ND 1 
20 ND "f' 
20 ND f 
100 ND T 
20 ND 1 
20 ND T 
20 ND :r 
40 ND J 
40 ND J 
200 ND J 
20 . ND j 
200 ND J" 
20 ND j 
20 ND J 
20 ND -
20 ND J' 

ID • NOT DETECTED ABOVE QOANTITATION LIMIT 

SINlYQJelTILBS 
N-NITROSODIKETBYLAMINE 

• 2 , 3 , 4 , 6-TETRACHLOROPHENOL 
CBLOROBENZILATE 
TBIONAZIN 
DISULFOTON 
ISODRIN 
N-NITROSOMORPHOLINE 
PENTACHLOROBBNZENE 
4-AMINOBIPHENYL 
HEXACHLOROPROPENE 
2, 6-DICHLOROPHENOL 
SOLFOTEPP 
METHYL METHANESULFONATE 
1, 4-NAPHTHAQOINONE 
N-NITROSOPYROLLIOINE 
ACETOPHENONE 
DIMETHOATE 
3-METHYL CHOLANTHRBNE 
2-ACETYLAMINOFLOORBNE 
ANILINE 
1 , 2-DIBROM0-3-CHLOROPROPANE 
BEXACHLOROPHENE 
KEPONE 
1-NAPHTHYLAMINE 
2-NAPHTHYLAMINE 
PRONAMIDE 
ARAMITB 

1 • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
! • ANALYTB DETECTED IN BLANK AS WELL AS SAMPLE 

• SORROGATB RECOVERY OUTSIDE OF QC LIMITS 

Dft, RESULTS 
Lllll:C 

� 20 
20 ND 7 
20 ND J 
40 ND J 
20 ND T 
200 ND T 
20 ND T 
20 ND J 
20 ND J 
2.0 ND "J 
20 ND T 
20 ND T 
20 ND .T 
20 ND T_ 
20 ND J 
20 ND J 
20 ND ,... 
20 ND T 
2.0 ND j 
100 ND.:J:.. 
20 ND J 
20 ND j 
100 ND j 
20 ND :J:: 
20 ND / 
100 ND J 
200 ND J 



u 

SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO I 8929 . 07 
METHOD REFERENCE : SW846-8280 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-05-92 
DATE ANALYZED: 03-17-92 
SAMPLE ID: FCR-GW-MW22-0lm ( MS )  

RESULTS REPORTED IN Parts Per Trillion ( ng/L) 

J\BALXTE 

DIOXIN$ 

TOTAL TETRA CDD 
T
T

cf' r., PENTA CDD 
� HEXA CDD 

TOTAL HEPTA CDD 
TOTAL OCTA CDD 

FURANS 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

EST. DETECTION 
LIMIT 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

REPORT: 8929 . 07DF 

DATE : 04-02-92 

COHCERTRATIQR 

47 . 4  
150 . 1  
150 . 5  
186 . 9  
287 . 4  

50 . 6  
132 . 9  
111 . 7  
132 . 1  
276 . 4  

13C-TCDD ( 25-15 0 )  
94% 

72% 

QA(pc SURROGATE RECOVERIES 

13C-HxCDD ( 25-15 0 )  102% 13C-OCDD ( 25-150 ) 

ID = 
1A = 
J = 
3 • 

13C-TCDF ( 25-150 ) 80% 

NOT DETECTED ABOVE QUANTITATION LIMIT 
NOT APPLICABLE 

13C-HpCDF ( 25-15 0 )  

ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

69% 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 08 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED : 03-06-92 
DATE ANALYZED : 03-25-92 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID:  FCR-GW-MW22-0lmd (MSD ) 

APPERDIJ IJ HERBICIDES 

REPORT : 8929 . 08H9 

DATE : 03-30-92 

RESULTS REPORTED IN ug/L OR Parts Per Billion ( PPB ) 

HERBICIDES 

2 , 4-D 
2 , 4 , 5-T 
2 , 4 , 5-TP ( SILVEX) 
DINOSEB 

DETECTION LIMIT 

1 . 8  
0 . 3  
0 . 3  
0 . 3  

OA/oc SURROGATE UC0YEBX 

DCAA 83% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 1' 
ND f' 
ND :f 
ND ' 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
D = SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 
I = NOT QUANTITATIBLE DUE TO MATRIX INTERFERENCE 



SOUTIIWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251 -2858 

CLIENT : WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

REPORT: 8929. 08PC 

DATE : 04-03-92 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO #: 8929.08 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED : 03-23-92 
DATE ANALYZED : 03-31-92 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: PCR-GW-MW22-0lmd (MSC) 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

2Cl.:Jl 

AROCHLOR-1016 
AROCHLOR-1221 
AROCBLOR-1232 
AROCBLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCBLOR-1260 

Pmc:rXOJJ LXNXT 

1.0  
1 .0  
1 . 0  
1 .0  
1 . 0  

. 2 .o 
2.0  

@;(QS SJIBBAGITI UCQVIBUSS 

DIBUTYLCHLORENDATE ( 24-154) 63� 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 
D a SURROGATE OR MATRIX SPIKE DILUTED OUT 

SAMPLE RUN AT SECONDARY DILUTION 

QSULTS 

ND � 
ND J 
ND 
ND 
ND ·r 
ND 
ND J 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OP QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP QC LIMITS 



••••••••••••r■■r•• ••••••••••r■•r ••• 
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·-·i:::= . .t;;.�.-;..� ---·l•,_.�.-�• • SOUfHWEST LABORATORY OF OKLAHOMA, INC. 
• !'!��"a-?�� 1700 West Alhany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2858 

CLIENT : WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 08 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-10-92 
DATE ANALYZED : 03-11-92 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID : FCR-GW-MW22-0lmd ( MSD ) 

REPORT: 892 9 . 08P9 

DATE: 03-30-92 

RESULTS REPORTED IN (ug/L) or Parts Per Billion ( PPB ) 

ORGAJIOPHOSPHOROUS 
S:STICIDES 

INPHOS METHYL ( GUTHION) 
LSTAR 

· CHLORPYRIFOS ( DURSBAN) 
COUMAPHOS ( CO-RAL ) 
DEMETON-S (MERCAPTOPHOS ) 
DIAZINON 
DICHLORVOS (DDVP) 
DISULFOTON (DI-SYSTON) 
ETHOPROP (MOCAP) 
FENSULFOTHION ( DASANIT) 
FENTHION ( BAYCID) 
MERPHOS 
MEVINPHOS (PHOSDRIN) 
NALED 
METHYL PARATHION 
MALATHION 
PHORATE 
RONNEL ( FENCHLORPHOS ) 
STIROPHOS (TETRACHLORVINPHOS ) 

DETECTIOH LIMIT 
1 . 50 
0 . 15 
0 . 30 
1 . 50 
0 . 25 
0 . 60 
0 . 10 
0 . 20 
0 . 25 
1 . 50 
0 . 10 
0 . 25 
0 . 30 
0 . 10 
0 . 03 
0 . 5 ( 1 )  
0 . 15 
0 . 30 
5 . 00 

QA{Q<; SURROGATE RECOVERIES 

ETION 90% 

RESULTS 
ND T 
ND j" 
ND j" 
ND J 
ND J ND 7' 
ND --J' 
ND "j 

: 1 
ND 7 
ND ·:r 
ND -1 
ND T 
ND J 
ND J 
ND J" 

: j' 

) NO DETECTION LIMIT ESTABLISHED, VALUE GIVEN IS AT THE QUANTITATION LIMIT 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ESTIMATED VALUE ( BELOW QUANTITATION LIMIT) 
B COMPOUND FOUND IN BLANK * SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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WW ENGINEERING & SCIENCE, INC. 

SAMPLE MATRIX: WATER 
SWLO # 8929 .08 
METHOD RBF. s SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: FCR-GW-MW22-0lmd (MSD) 

REPORT: 8929. 08B9 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED 03-25-92 

APPQDJX JX sgJVQLATU,£5 

Dirr. 
$1NIYQXel:TJJ.II WIil% 
PHENOL 20 
BIS(2-CHLOROETBYL)ETHER 20 
2-CHLOROPBBNOL 20 
1, 3-DICHLOROBENZENE 20 
1, 4-DICHLOROBENZENE 20 
BENZYL ALCOHOL 20 
1,2-DICBLOROBENZBNE 20 
2-METBYLPBENOL 20 
BIS(2-CHLOROISOPROPYL)ETHER 20 
4-/3-MBTBYLPBENOL ( 2 )  20 
N-NITROSO-DI-n-PROPYLAMINE 20 
HEXACHLOROETHANE 20 
NITROBENZENE 
IS,..-"{ORONE 
2-�PHENOL 
2,r-f>IMBTBYLPBENOL 
BENZOIC ACID 
BIS(2-CHLOROBTBOXY) METHANE 
2 ,4-DICHLOROPBBNOL 
1,2, 4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR0-3-METHYLPHENOL 
2-METHYLNAPHTBALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4, 6-TRICBLOROPHENOL 
2,4, S-TRICBLOROPHENOL 
2-CHLORONAPBTHALENE 
2-NITROANILINE 
DIMETBYLPHTBALATE 
\CENAPHTBYLENE 

•NITROANILINE 

20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
100 
20 
20 
100 

USULTS 
(ug{L) 

ND '"J' 
ND � 
ND ':T 
ND T 
ND -J' 
ND 1 

14 J 

: 1  
� 

ND 'f 
ND 'J' 
ND 'f 
ND T 
ND j 
ND T 
ND j 

8 J 
ND j 
ND 7 
ND j 
ND J 
ND T 
ND � 
ND j' 
ND J 
ND T 
ND 7' 
ND T 
ND T 
ND 'f 
ND T 
ND T 
ND J 

$UJY9JelTJIJ5$ 
ACENAPHTHENE 
2, 4-DINITROPBENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2 , 4-DINITROTOLUENE 
2 , 6-DINITROTOLUENE 
DIETHYLPBTHALATE 
4-CHLOROPBENYL-PBENYLETBER 
PLUORENE 
4-NITROANILINE 
4, 6-DINITRO 2-METBYLPBENOL 
N-NITROSODIPBENYLAMINE(l)  
4-BROMOPHENYL-PHENYLETHER 
BEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTBRACENE 
DI-N-BUTYLPHTHALATE 
PLUORANTHENE 
PYRENE 
BUTYLBENZYLPBTHALATE 
3, 3-DICHLOROBENZIDINE 
BBNZO(A) ANTHRACENE 
BIS(2-ETHYLHEXYL) PBTHALATE 
CHRYSENB 
DI-N-OCTYL PBTHALATE 
BENZO(B)PLUORANTBENE 
BBNZO(K) PLUORANTHENE 
BENZO(A) PYRENE 
INDENO(l ,2 ,3-CD)PYRENE 
DIBBNZ (A,H)ANTHRACBNE 
BENZO(G,H, I ) PERYLENE 
continued • • •  

91(99 SJJBPOPID UCAUBJl!l$ 

Dirr. 
LJIIJT 
20 
100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

us� 
(ug;/L) 

ND J 
ND J 
ND T 
ND "J 
ND J 
ND T 
ND .J 
ND J r 
ND J 
ND 

ND -f 
ND T 

: -+ 
ND f ND J 
ND z. ND J 
ND f 
ND J 
: I  
ND J 
ND 'J' 
ND °1" 
ND -f 
ND -f 
ND "'f 
ND 
ND 
ND 
ND 

j 
'f 

; 
'OBENZENE-dS ( 3 5-114) 

'L-dS ( 20-94) 
68\ 2-PLUOROBIPHENYL(43-116) 52\ TERPBENYL-d14 (33-141) 
se, 2-PLUOROPHBNOL (21-100) 64\ 2,4, 6-TRIBROMOPHENOL (20-123) 

1ETECTED AS DIPBENYLAKINE 
11:LUTE ON GC COLUMN 
T DETECTED ABOVE QUANTITATION LIMIT 

tMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
YTB DETECTED IN BLANK AS WELL AS SAMPLE 

,ATE RECOVERY OUTSIDE OP QC LIMITS 

96\ 
47\ 
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CLIENT: WW ENGINEERING & SCIENCE , INC. 

SAMPLE MATRIX:  WATER 
SWLO # 8929.08 
METHOD RBF. :  SW846-8270, EPA METHODOLOGY 
PROJECT: AMPHENOL FACILITY 
SAMPLE ID: PCR-GW-MW22-0lmd (MSD) 

REPORT: 8929. 08B9 

DATE REPORTED: 04-03-92 
DATE SUBMITTED : 03-04-92 
DATE EXTRACTED: 03-06-92 
DATE ANALYZED : 03-25-92 

APPJSIIPIJ'. U SUIYQltl'fILES tCQIIT,) 

SIHIYPI,ITILIS 
PARATHION 
ETHYL METBANESOLPONATE 
P-PHENYLENBDIAMINE· 
N-NITROSODIETHYLAMINB 
N-NITROSOMBTHYLETHYLAMINE 
N-NITROSODIBOTYLAMINE 
N-NITROSOPIPERIDINE 
5-NITRO-O-TOLOIDINE 
METHYL YELLOW 
METHYL PARATHION 
SAFROLB 

0-TOLUIDINE 
3, 3-DIMBTHYLBENZIDINE 
1, 3-DINITROBENZENE 
A,A-DIMBTHYLPHENBTBYLAMINE 
0,0,0-TRIETHYLPBOSPHOROTHIOATE 
METHAPYRILENE HYDROCHLORIDE 
DIALLATE 
1 , 3 , 5-TRINITROBENZENE 
FAMPHUR 
4-NITROQUINOLINE-N-OXIDE 
1 , 2 , 4, 5-TETRACHLOROBENZENE 
PENTACHLORONITROBBNZENE 
PHORATE 
7 , 12-DIMETHYL BENZ (A)ANTBRACENE 

( 1 )  • DETECTED AS DIPHENYLAMINE 
( 2 )  • COELUTE ON GC COLUMN 

DJr.r. 
LIIII% 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
40 
20 
20 
20 
100 
20 
20 
20 
40 
40 
200 
20 
200 
20 
20 
20 
20 

USULTS 
(ug/L) 

ND j" 
ND j 
ND j 
ND 'j 
ND "f 
ND j 
ND -f 
ND 'j 
ND 1 
ND J" 
ND r 
ND t 
ND j 
ND 1 
ND j" 
ND "j 
ND 7 
ND j 
ND j 
ND j 
ND J 
ND j 
ND j 
ND j 
ND j 
ND j 
ND 7 
ND J 

ND • NOT DETECTED ABOVE QUANTITATION LIMIT 

SIHIYQI,l'rILIS 
N-NITROSODIMETHYLAMINE 
2,3 ,4 , 6-TETRACHLOROPHENOL 
CHLOROBENZILATE 
THIONAZIN 
DISOLFOTON 
ISODRIN 
N-NITROSOMORPBOLINE 
PENTACHLOROBENZENE 
4-AMINOBIPBENYL 
HEXACHLOROPROPENE 
2 , 6-DICHLOROP�NOL 
SOLPOTEPP 
METHYL MBTHANESULPONATE 
1, 4-NAPBTHAQOINONE 
N-NITROSOPYROLLIDINE 
ACETOPHBNONE 
DIMETHOATE 
3-METBYL CHOLANTHRENE 
2-ACETYLAMINOFLUORENE 
ANILINE 
1 , 2-DIBROMo-3-CHLOROPROPANE 
HBXACHLOROPHENE 
KEPONE 
1-NAPBTBYLAMINE 
2-NAPBTBYLAMINE 
PRONAMIDE 
ARAMITE 

J • ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OP QUANTITATION 
B • ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* • SURROGATE RECOVERY OUTSIDE OP QC LIMITS 

DST. 
L1llll 
20 
20 
20 
40 
20 
200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
100 
20 
20 
100 
200 

RBSUL�S 
(ug/L) 

ND J 
ND T 
ND'l' 
ND 7 
ND 7 
ND 1 
ND T 
ND T  
ND J"  
ND T 
ND J 
ND J" 
ND T 
ND T 
ND ""f 
ND T 
ND J 
ND J 
ND -J' 
ND T 
ND j 
ND 7' 
ND T 
ND J  
ND f 
ND ·r 
ND T 



SOlITHWEST IABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 7401 2  • Off1ce (918) 251-2858 • Fax (918) 251-2858 

CLIENT: WW ENGINEERING & SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 
ATTN: .JIM KEITH 

SAMPLE MATRIX: WATER 
SWLO # 8929 . 08 
METHOD REFERENCE : SW846-8280 
DATE SUBMITTED: 03-04-92 
DATE EXTRACTED : 03-05-92 
DATE ANALYZED : 03-17-92 
SAMPLE ID : FCR-GW-MW22-0lmd (MSD) 

RESULTS REPORTED IN Parts Per Trillion ( ng/L) 

AULXTB 

nroxrNs 

TOTAL TETRA CDD 
T( � PENTA CDD 
Toi.ci:. HEXA CDD 
TOTAL HEPTA CDD 
TOTAL OCTA CDD 

FJJRANS 

TOTAL TETRA CDF 
TOTAL PENTA CDF 
TOTAL HEXA CDF 
TOTAL HEPTA CDF 
TOTAL OCTA CDF 

BST. DETECTION 
LIMIT 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

REPORT: 8 92 9 . 08DF 

DATE : 04-02-92 

COllCEIIITRATION 

5 1 . 2  
166 . 1  
148 . 8  
178 . 7  
264 . 6  

49 . 9  
130 . 9  
117 . 1  
135 . 9  
270 . 6  

QA(Q<; SQRROGATE RECOVP!RIES 

13C-TCDD ( 25-150 ) 
86% 

60% 13C-HxCDD ( 25-15 0 )  

72% 

98% 13C-OCDD ( 25-150 ) 

13C-TCDF ( 25-15 0 )  

ID • NOT DETECTED ABOVE QUANTITATION LIMIT 
�A = NOT APPLICABLE 

13C-HpCDF ( 25-150 ) 

J = ESTIMATED VALUE : CONCENTRATION BELOW LIMIT OF QUANTITATION 
3 ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
• SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

64% 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITE C BROKEN ARROW, OIC 74012 918 251·2858 

Client Name : WW ENGINEERING , SCIENCE, INC. 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

FCR-GW-MW2 4-01 

8929 . 09 

Project ID: AMPHENOL FACILITY 

Report: 8929 . 09 

Collected: 
Received: 

03/02/1992 
03/04/1992 

Report Date: 03-30-1992 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

AMENABLE OI 

DATE 
EXTRACTED 

· NOT DETECTED A80VI: QUANTJTATION LIMIT 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

• UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA • MOT APPLICABLE 
Hethoclol09Y: SM • STANDARD METHODS, 16th EDITION, 1985 

EPA • #EPA600/4•79·020, MAROI 1985 

DETECTION 
LIMIT UNITS 

DATE 
RESULTS ANALYZED 

METHOD 
REFERENCE 

-• INORGANICS --

10 119/l 03/10/92 SM 412F 

• a SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D • SURROGATES DILUTED OUT 
J • ESTIMATED VALUE: CONCENTRATION IELOII LIMIT OF QUANTITATION 

SW •  EPA METHODOLOGY, •#$W846•, THIRD EDITION, NOVEMBER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
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HMM Associates, Inc. 

6908/HAZJ12302I A Summit Compan. r 

April 16, 1993 
Mr. James H. Keith WW Engineering & Science, Inc. 5010 Stone Mill Road Bloomington, IN 47408 
RE: Franklin-Curtis RFI 

Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 3 low concentration samples 
Cyanide: 4 low concentration samples 

Dear Mr. Keith: 
Data validation was performed on the inorganic analytical data from 4 low level soil samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data were evaluated based on the following parameters according to the Laboratory Data Validation Functional Guidelines for Evaluating Inori:anic Analyses, 
February 1989: 

• - data completeness 
- holding times 

• - calibration verification 
- field and laboratory blank results 

• - ICP interference check sample results 
- matrix spike percent recovery results 
- laboratory and field duplicate results 

• - laboratory control sample results 
- ICP serial dilution analysis 

• - sample results 

l !Hi Ba�n \ \ l'll llt' C l l ll('t>t'd. \I \ U l i -t2 :iOHl:l i l --t OOO Fa,  :rn111 :l i 1 · 2 � !il! 

Tllrt•t• 1:11•c11 1 i I 1· /':id /Jri11· /lt•r//ur,I. \II 11:1 1 Ill lilJ .'l • fi-1 7 • / fJ I /J f;n 1itJ;1, 1;:u;. ,1 1;-1:! 



Mr. James Keith 
April 16, 1993 
Page 2 

• All criteria was met for this parameter. 
Data Completeness 

The packages were complete and legible. 
Boldin& Times 

All holding times were met for metals and mercury analysis. The holding time for cyanide was 17 days, which exceeds the 14 day requirement. However, this is not considered to be a gross exceedence and, therefore, the data will not be qualified. 
Calibration Verification 

All calibration results were reviewed and found to be acceptable. 
Field and Laboratory Blanks 
The method blanks were prepared and analyzed at the required frequency. The initial and continuing calibration blanks were also reported. There were no field blanks collected. 
The initial calibration blank (ICB) had a reported concentration of 15.8 mg/kg for copper and 2.1  mg/kg for zinc. The preparation blank had reported concentrations of 1 .3 mg/kg for silver and 1 . 1  mg/kg for selenium. The action level for these analytes is five times the reported concentration. All samples had a reported concentration below the action level for copper, silver, and selenium. Only sample EB03 had a reported concentration of zinc below the action level and will be qualified U. 
ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 
Matrix Spike Recovery Results 
The review of the matrix spike results revealed the deficiency which is summarized in the following table. 
The actions apply to all samples of the same matrix. 
Sample No. Matrix Analyte Percent Recovery 
MW23D3 Water Antimony 59.6% 
MW23D3 Water Arsenic 57.6% 
MW23D3 Water Sodium 0.0% 

6908/HAZ/ 123021 
HMM Associates, Inc. 



Mr. Jama Keith 
April 16, 1993 
Page ]  

The positive results for the above analytes have been estimated (J). 

The non detect results for the above analytes have been estimated (UJ). 

Laboratory and Fleld Duplicates 

Copper, lead, nickel, and zinc did not meet required criteria for laboratory duplicates 
and positive results for these analytes will be estimated (J). 

A field duplicate, FCR-SB-MW2715.0-03D, was collected, however, results were not 
reported for this sample by the laboratory. 

Laboratory Control Sample Results 

The laboratory control sample results were reviewed and found to be acceptable. 

ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: barium, 
beryllium, cobalt, copper, nickel, silver, and vanadium. Positive results for barium, 
cobalt, sodium, and vanadium will be estimated (J) and non detects will be estimated 
(UJ) . No action will be taken on beryllium, copper, and nickel. 

Sample Results 

All sample results were reported accurately by the laboratory. 

Data tables have been provide that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, 
please feel free to call me at (508) 371-4000. 

Sincerely, 

C/:(J!}i2f;tl & tZi/4 . 
Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 123021 
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CASE No. 12302 SUMMARY OF INORGANIC ANALYSES - ··* �r� 
·vt(,,, ) M f..u;i.., -1-.:: a, /.i:,ii._7- J..-t 

EPA Sample No. EB03 1503 2303 
Lab Sample No. 1230203 1230201 12303204 

Matrix Soil Soil Soil 
Level L-Ow L-Ow L-Ow 

Date Collected 1/3/93 1/3/93 1/3/93 
Date Analyud 1/26/93 1/26/93 1/26/93 

Units mg/kg mg/kg mg/kg 
Analyte 
Aluminum 21.0 B 1960 2100 
Antimony 5.8 U 6.4 U 6.7 U 
Arsenic 0.40 U 0.65 B 0.85 B 
Barium 1.4 U 7.9 B 8.8 B 
Beryllium 0.20 U 1 .1  1.6 
Cadmium 0.40 U 0.44 U 0.49 B 
Calcium 80.1 B 91200 80600 
Chromium 0.80 U 4.0 3.5 
Cobalt 1.0 U 1.8 B 1.2 U 
Copper 4.0 B 22.2 70.7 
Iron 26.9 4470 4490 
Lead 0.40 B 3.6 5.8 
Magnesium 37.8 B 22400 21900 
Manganese 0.22 B 149 141 
Mercury 0.10 U 0.11 U 0.12 U 
Nickel 1.2 U 7.5 B 14.6 
Potassium 62.l U 435 B 41 1  B 
Selenium 0.20 U 0.22 U 0.27 B 
Silver 1.0 U 1.4 B 1.7 B 
Sodium 101 U 1 1 1  U 117 U 
Thallium 0.60 U 0.66 U 0.70 U 
Vanadium 0.80 U 6.6 B 6.4 B 
Zinc 0.44 B 16.0 30.9 
Cvanide 0.50 U 0.50 U 0.50 U 

Notes: 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
U = The analyte was analyzed for, but not detected. 
mg/kg = milligrams per kilogram 
NA = Not analyzed 

WWl2302U.XLS 

UNVALIDATED 

- -
1230204 

Soil - -
1/3/93 
l/4/93 
mg/kg 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.50 U 

4/14/93 



CASE No. 12302 , ... d-SUMMARY OF INORGANIC ANALYSES - �J.:.-"- VALIDAIBD 

EPA Sample No. 
Lab Sample No. 

Matrix 
Level 

Date Collected 
Date Analyzed 

Units 
Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
ICvanide 

Notes: 

EB03 1503 2303 
1230203 1230201 12303204 

Soil Soil Soil 
Low Low Low 

1/3/93 1/3/93 1/3/93 
1/26/93 1/26/93 1/26/93 
mg/kg mg/kg mg/kg 

21.0 B 1960 2100 

0.20 U 1 . l  1.6 
0.40 U 0.44 U 0.49 B 
80.l B 91200 80600 
0.80 U 4.0 3.5 

26.9 4470 4490 

37.8 B 22400 21900 
0.22 B 149 141 
0.10 U 0.11 U 0.12 U 

62.1 U 435 B 41 1  B 

0.60 U 0.66 U 0.70 U 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 

1230204 
Soil 

1/3/93 
2/4/93 
mg/kg 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.50 U 

UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. 
mg/kg = milligrams per kilogram 
NA = Not analyzed 

WW12302V.XLS 4/14/93 



REGION I 
oata Review Worksheets 

Site Name f!ffil'.'.L1tJ-lVC1lS � I  
Reference Number ____ _ 

REGION I REVIEW OF INORGANIC 
CONTRACT LABORATORY DATA PACUGI 

-,()()TH ME�T �jl..'( 
The hardcopied (laboratory name) Qf Ol(.l.t'tflHI'.- data package received 
at Region I has been reviewed and the quality assurance and performance 
data suCl!larized. The data review included: 

case No. l:230'2-
SDG. No. �lzQ� 
No. of Samples _:£ __ _ 

SAS No.  
Matrix -bj-,-k-

Sampling Date(•) f /  � 14:t� 
Shipping Date (s)  
oa te Rec ' d by Lab _..,l / ..... f-S:""",,_/ _.g .... ,.c;;,,__ __ 

Tra ffic Report Nos: £&a�, \$"0�,  2. 3,0�, l5Z>?? 
Trip Blank No. : 
Equipment Blank No. : :_;::�KE�s�:;,,E:::::::::::::::::::::::::::::::::::::= -Field Oup Nos: _______________________ _ 

sow No. 3 t q () requires that specific analytical w�rk · be done and that 
associated reports be provided by the laboratory to the Regions, EMSL
LV, and SM0 .  The general criteria used to determine the perfonnance were 
based on an examination of: 

-Data Completeness -Field Duplicates 
-Holding Times 
-calibrations 

-Lab Control Sample Results 
-FUrnace AA Results 

-Blanks -ICP Serial Dilution Results 
-ICP Interference Check Results -Detection Limit Results 
-Matrix Spike Recoveries -sample Quantitation 
-Laboratory Duplicates 

overall Comments : _________________________ _ 

Definitions and Qualifiers: 

A - Acceptable data . 
J - Approximate data due to quality control criteria •. 
R - Reject data due to quality control criteria. 
u - Analyte not detected . 

Reviewer: Date: 



REGION I 
oata Review Worksheets 

I .  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D 

., 



Rf.GlON I 
Data Review Worksheets 

I I .  BOLDING T.IMEI Complete table for all samples and circle the 
analysis date tor samples not within criteria . 

SAMPLE 
I O  

'
1 

I HG '1CYANIOE l OTHERS ', pH 
1

' ACTION 
DATE OATE DATE DATE I SAMPLED l A.NALYSIS I ANALYSIS I ANALYSISI  I 

--1 -
1
--1 / / 

,, I / ul /. 1 , I  1--_
-
1 6/!JD °?J 1 1  3/�3' 1 1  UJ �?> 1 1 u..[��  I 1 �/'t!> I I )lt, kTlON 

I I .,1 . i�I [ i,1 ---, .. \ 150? '
1 

,, ?> /'fp I l {Z.C(1 ?> I t /z.e,[�� I t  t..D{'f.!> I I NO tulON 
I 

/ 
1.., I ol 

/ 
nl __ t 

)�� l r/?>/f-3 \ t z.o/,� l t/:z..�/� � 1  t 2oj�� t-)0 t(;OUN 

I I I I ----1 1---1---1--- --- -----
1 I I I ----1 1---1----1 --- --- -----
' I I I ----1 , ---,----,----�- --- ----
1 I I I ----1 1 --- 1----1--- --- -----
1 I I I ----1 1---1----1--- --- -----
1 I I ----1 1--- --- -----
1 I 

1---- 1 ,--- --- -----
1 I I 
I I 1--- --- -----
1 I I 
I I 1--- --- -----
1 I I 
I I 1--- --- -----
1 I I 
I I 1--- --- -----
1 I I I I 1--- --- -----

METALS - 180 DAYS FROM SAMPLE COLLECTION 
MERCURY - 28 DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14 DAYS FROM SAMPLE COLL.ECTION ,J Ire. 1 �'-f.,S:. 

� IJO �TIDN Wlt.L � �EN POE. 1T> IWJtJ' ltJC:, TIH� R>� c. 1 
� ,� f.>C,T: (ON'-1�£0 1l) � LI; �l?OS,,s.,'&x.l��• 

ACTION: 

. , . 

l.  If  holding times are exceeded all  posit ive results are 
estimated (J) and non-detects are esti�ated (UJ) . 

2 .  If · holding times are grossly exceeded , the reviewer may 
determine that non-detects are unusable (R) • 



. . .  
REGION I 
oata Review worksheets 

III  A.  INSTIWM:ENT CALIBI\ATIOH (Section 1 )  -4-l.1 0 K. 

1 .  Recovery Criteria 

List the analytes �hich did not meet the percent recovery C 'R) criteria 
for Initial  or continuing Cal ibration. 

ICV/CCVf ANAL'iTE 1B ACTION SAMPLES AFFECTED 

-

ACTIONS : 

If any analyte does not meat the IR criteria follow the actions stated 
below: 

For Positive Results: 

Metals 
Mercury 
cyanide 

Accept 

90-l lOIR 
80-120IR 
85-llSIR 

For Non-detected Results: 

Metals 
Mercury 
Cyanide 

., . 

Acc1pt 

90-1251R 
80-135IR 
85-lJOIR 

Estimate CiZ> 
75-89,R, 111-125\R 
65•79\R, 12l-l3 51R 
70-84IR, 116-130\R 

Estimate CQJ) 

75-89IR 
65-791R 
70-84IR 

B•1tct CB) 
<75\R, >1 2 5\R 
<6SIR, > 135\R 
<70\R, >l30IR 

Reject CB> 
<75IR, >125\R 
<65IR, >13 5\R 
<701R, >13 0\R 



REGION I 
Data Review Worksheets 

I II  • •  INSTRUKiNT CALIBRATION (Section 2 )  

2 .  Analytical Sequence 

A.  

B.  

c.  

o. 

E .  

I f  No, 

Oid the laboratory use the proper number of 
standards for calibration as described in the 
SOW? 

Were calibrations performed at the beginning of  
each analysis? 

Were calibration standards analyzed at the be
ginning of sample analysis and at a minimum fre
quency of ten percent or every two hours during 
analysis ,  whichever is more frequent? 

Were the correlation coefficients for ·uie cal i
bration curves for AA,  Hg, and CN � 0 . 995? 

was a standard at 2xCRDL analyzed for all  ICP 
analyses? 

@r No 

Qr No 

EJ or No 

9or No 

Gor No 

The data may be affected . Use professional judgement to determine 
the severity of  the effect and qualify the data accordingly. Discuss 
any actions below and l ist the samples a ffected • 

.. 



REGION l. 
oata Rev iew Worksheet 

IV A .  BLAN� ANALYSIS RESULTS (Sections 1-3 )  

List the blank contarDination in Sections l , 2 below. 
worksheet should be used for soil and water blanks . 

A separate 

1 .  Laboratory Blanks MATRIX: �I (.... 

l2All ICB,!CCIU fBEP BL 

�f•?, tCP;lt ?-
cc�,3 

CC�st� 

�- , 

CcPJtt;i-

ANALYTE 
(() 

cu  
°2-() 

� 

� 

coNc. ,!UNITS lm1 ftt_) 
(5. 'o 

\ 2 .  ( 

2 .  I 

\ .  z.e,� 
\ • I 

2 .  Equ ipment/Trip Blanks 

EOVIP BLt ANALYTE CONC./UNITS 

3 .  Frequency Requirements 

A.  

B. 

If  No, 

Was a preparation blank analyzed for each matrix, 
for every 20 samples and for each digestion 
batch? 

Wa• a calibration blank run every 10 samples or 
every 2 hours whichever is more frequent? 

Q or No 

Q �r No 

The data may be affected. Use professional j udgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any act i ons below, and l ist the samples a ffected. 



REGION I 
Data Review Worksheets 

IV B .  BLANK ANALYSIS RESULTS (Section 4 )  

4 .  Blank Actions 

The Action Levels for any analyte is equal to five times the highest 
concentration of that element • •  contamination in any blank. The action 
level for samples which have been concentrated or diluted should be 
multipl ied by the concentration/dilution factor. No positive sample 
result should be reported unless th• concentration ot the analyte in the 
sample exceeds the Action Level (AL) . Specific actions are as follows: 

1. When the concentration is greater than the IDL, but less than the 
Action Level ,  report the sample concentration detected with a u. 

2 .  When the sample concentration is  greater than the Action Level ,  
report the sample concentration unqualified. 

MATRIX:_�_l_L-__ _ 

ELEMENT MAX, CONC,/ Al,L ELEMENT 
UNII:{�\11)UNITS (�\kf) 

\5 .0 7'1 --------

l .  I 

MATRIX: ------
MAX, CQNC./ 
UNITS 

Al,L 
UNITS 

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in 
order to compare them with the sample results . 

cone. in ug/L x Volume diluted to {2QQml) 
Weight digested (lgram ) 

X l.L._ X lQQQgm X lJng • mg/kg 
1000ml 1kg l000ug 

Mul tiplying this result by 5 to arrive at the action level gives a final 
result in mg/kg which ·can then be compared to sample results • 

. , 



REG.10N I 
oata Review Worksheets 

V A. ICP INTE1U'!RENCI CHECJt SAMPLI (Sect ions l ' 2 ) - � c t<. 

1 .  Recovery Criteria 

List any elements in the ICS AB solution which did not meet the criteria 
for IR.  

DATE ELEMENT IR ACTION SAMPLES AFFECTED 

ACTIONS : 

If an element does not meet the IR criteria , follow the actions stated 
below: 

PERCENT RECOVERY 
<501 50-791 >1201 

Positive Sample Results 
Non-detected Sample Results 

2 .  Frequency Requirements 

R 
R 

J 
UJ 

were Interference QC sample• run at the beginning and 
end of each sample analysis run or a minimWD of twice 
per 8 hour working shift, whichever is more frequent? 

If  no, 

J 
A 

� or No 

The data uy be affected. Use professional jud·gement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below and l ist the samples affected. 



REGION I 
Data Review Worksheets 

VI . MATRIX SPIO 

TR t ,,-03S MATRIX: �I t-

1 .  Recovery Criteria 

List the percent recoveries for analytes which did not meet the 
required criteria.  

s - amount of spike added 
SSR - spikes sample result 
SR - sample result 

Analyte SSR SR S tR Action 
I I ��J, I I :Mm:::HD:::f½:•-:<::= 1-v-,---."\-e,__,-, -1--�-.,._...-l-1 o""""'9-. --♦-1-1-"9...,,.-· "- _t.a--=-, ��--... tt---��_,c: __ 1 � · 1= ?> I 0

• �'-t ei-t I B ,:t, I 421,c.. us, J' 
--'«P-----P_._,o=t1 __ 1 �'-�,;o I o-"5'1�" 1 ·•P•"-'i I o. o UI:,s· ------ 1 1----1 1--- ------------1 1----1 1--- ------
------ 1 1---- 1 1 --- ------------ 1 1----1 1--- ------______ , , ____ , , ___ ------
Matrix Spike Actions apply to all  samples of the same matrix. 

ACTIONS : 

1 .  If  the sample concentration exceeds the spike concentration by a 
factor of 4 or more, no action is taken. 

2 .  If any analyte does not meet the tR criteria follow the actions 
stated below: 

PERCENT RECOVERY 

Positive Sample Results 
Non-detected Results 

� 301-741 

J 
R 

J 
UJ 

>1251 

J 

2 .  Frequency Criteria 

A .  Was a matrix spike prepared at the required fre
quency? 

B. Was a post digestion spike analyzed for elements 
that did not meet required criteria for matrix 
spike recovery? 

A 

@) or 

8or 

A . ..  parata worksheet should be used for each matrix spike pair. 

No 

No 



REG.ION I 
Data Review Worksheets 

VII .  LABORATORY DOPLICATII 

List the concentrations of any analyte not D1eeting the criteria for 
dupl icate precision. For soil duplicates, calculate the CRDL in mg/kg 
using the sample weight, volume and percent solids data for the sample . 
Indicate what criteria was used to evaluate precision by circl ing either 
the RPO or CROL for •�ch element. � �s--

Element � sample • lU'!> 

MATRIX: __ 5tJ_,_L ___ _ 

oup1icat1f 
rst>�p 

B.f.Q Action 
water soil 
ug/L mg/kg 

Aluminum 1 200 1 ___ 1 1 

Antimony= l =-60: I ___ I------ ______ __ 1----
Arsenic I 10 I I I 
Barium - 1 200- l ::::: 1 I----
Beryllium_ l=--5:I  I I 
Cadmium I 5 

1---1  
:tifr 

!----
Calcium-I 5000-1 --- 1 I 
Chromi� I - 10-1--- 1 1 --...--

Cobalt - l -50-I:::::1 I 
Copper-- 1

1
-25-i

1 
___ t e� - 1 � 16 10'2 .?;� l'l. C,.o 

1

1 -►
-L---

Iron -- 100-
Lead:::::1 - 5 1

-
-- 3 ·� g,'5':iS"J 1@.q I '1: Magnesium_

1
_5ooo:

1 1 -- 1
::::::: 

Manganese_1 _15_ 1 1
:::: 1

----Mercury __ 
1
_0. 2_1 ,....., I ----Nickel __ 1 40  

I 
J.'-tf?¼ 12· 2.0,q 1@.1 l -5f-__ Potassium_

1
_sooo:

1 1 --1 ----
Selenium_

1
_s_

1 1--1 ----
Silver ___ 1 _10_

1 1 -- 1----
Sodium ___ 5000 
ThalliWD_l:__10:1 1=.:_-_

-
l ---Vanadium_ 1 _so_ 1 

L"1, •o, L' 1 --- 1 -----
Zinc�---I 

2 0  
I 

le,, o t -z.. , 7 7 .. ., I 10, .3> 1 _J.;;._ __ cyanid•
-

1=10:, ..0- o.sflqfV I ,�,.� , ___ _ 
Laboratory Duplicate Actions should be applied to all other samples of 
th• same matrix type. 

ACTIONS : 

1 .  Estimate (J) positive results for elements which have an RPO >20\ 

for waters and >351 for soils. 

2 .  If sample results are less than 5x the CRDL, estimate (J) positive 
results for elements vho•• absolute difference is >CROL, (2xCRDL for 
soi l s ) . I f  both samples are non-detected, the RPD ia not calculated 
(NC) . 



.. . REGION I 
Data Review Worksheets 

• ·  VI I I .  FIELD DUPLICATES 

List the concentrations of all  analytes in the f ield duplicate pair.  
For soil dupl icates, calculate the CRDL in mg/kg using the sample we ight, 
volume and percent solids data for the sample . Indicate what cr iteria 
was used to evalute the precis i on by circl ing either the RPO or CRDL for 
each e lement . 

L-r» MATRIX : � ;"'\./l L-

Element � 
water 
ug/L 

Aluminum_l _200_, 
Antimony_

1
_60_ 1 

Arsenic __ 
1
_1o_ l 

Barium 
1
_200_ 1 Berylliwn_

1 
__ s_

1 Cadmium 5 I Cal cium== l-sooo=
1 Chro111iu.m_

1
_10_

1 Cobalt 
1 _

so_ 1 copper 
1
_2 s_ 1 Iron 1 _100 I Lead s I Magnesium_ l _sooo=

1 Manganese_
1
_1s_ 1 Mercury_

1
_0 . 2_

1 Nickel 4 0  I Potassium_ l _sooo=
1 selen ium_

1
_s_

1 Silver 10 
I sod ium \_sooo=
1 Thall ium_

1
_10_

1 · vanadium_ 
1 
_so_ 

1 Z inc 20 I cyanide __ ! =10=, 

l22il 
mg/kg 

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

Samele • Quelic�tel &E.t2 
l5l)� tSZ>,P 

I I 
I I 
I I 
I I 
I I 
I I I � I 
I I 
I I I I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I I I 
I I 
I I 

Action 

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

Field Duplicate Actions should be applied to all other samples of the 
same matrix  type. 

ACTIONS : 

1 .  Estimate (J) positive results for elements which have an RPD >30\ 
for waters and >501 for soils .  

2 .  If  sample results are less than Sx the CROL, estimate (J) positive . 
resu lts &�sl (Pl) ooodetect o&t Peo'914!s for el ements whose absolute 
difference is  >2xCRDL, (4 xCRDL for soils ) . I f  both samples are non
detected, the RPO is not calculated (NC) . 

)< ��ft,eM.tt> It u\e DV PL-\ltn'E. � l�� 1 
P;PtJr P<D 

�or ,\NA-\...� Yct-tft...E- i=l.£.,-'::>6-HWZ..., 15"'.0-o?>D (A.. f;dt/.. d.JJ..p) . 
11+1S �et-e.. \� LA�'Tf:D DN 11\t:- c-o.:. c... I �VT tl.E�vu-s /re.E. 
lJOT �l)tn:;£) ON � � J:-. 



RE-31011 I 
oata Review Worksheets 

IX.  LABORATORY CONTROL SAMPLI - � U--i�I Ir- �� t(� 

1 .  Aqueous LCS 
List any, LCS recoveries not within the 80-120\ criteria and the samples 
af fected . 

ELEMENT lB ACTION SAMPLES AFFECTED 

2 .  Solid LCS 
List any analytes that were not within the control windows set by the 
EPA for the solid LCS sample.  The 80-1201 criteria is  not used to 
evaluate solid LCS results .  

ELEMENT LCS CQNC. CONTROL WINDOWS ACTION SAMPLES AFFECTED 

ACTIONS : 

AQUEOUS LCS 
Positive Result• 
Non-detected Results 

s.5il 
R 

Percent B•coverv 
51-791 >1201 

J 
A 

SOLID LCS <EPA Control Windows 
Positive Results J 

>EPA control Windows 

J 

Non-detected Results UJ 

3 .  Frequency Criteria 

., . 

A.  Was an LCS analyzed for every matrix, every 
digestion batch, and every 20  saaples? 

A 

(9 or No 



REGI0h I 
Data Review Worksheets 

X A .  PtTRN�CZ ATOMIC ABSORPTION ANALYSIS 

1 .  ,o/p licate Precision 

---A-- Duplicate inj ections and one-point analytical spikes were per
formed for all sampl es: duplicate injections agreed within ± 
20, .  

-------- Duplicate injections and/or spikes were not perfonned for the 
following samples/elements! _____________ _ 

-------- Duplicate injections did not agree within + 20\ for samples/ 
elements: ________________________ _ 

2 .  Post Digestion Spike Recoveries 

___ ,X. ___ Spike recoveries met the 85-1151 recQiery criteria for all 
samples . 

-------- spike recoveries did not meet the 85-1151 criteria but did 
not require MSA for the following samples/elements: 

-------- MSA was used to quantitate analytical results when con
tractu._w.,y required. 

____J::__ Correlation coefficients �0 . 995, accept results. 
Correlation coefficient• < 0 . 995 for sample 

numbers/elements : __________________ _ 

-------- Method of  Standard Addition (MSA) was not performed as re-
quired for samples/elements : _______________ _ 

ACTIONS : 

1 .  Estimate (J) positive results if  duplicate injections are outside 
± 20 I RSD or CV. 

2 .  If  the sample absorbance is <501 of post digestion spike absorbance 
the following actions should be applied: 

Positive Sample Results 
Non-detected Results 

PERCENT RECQYEBX 
il.21 111-841 

J or R 
R 

J 
UJ 

>1151 

J 
A 

J .  Esti�ate (J) sample results i f  MSA was required and not performed. 

4 .  EstiData (J) sample results i f  correlation coefficient was < 0 . 9 9 5 .  



REGION I 
Oata Review Worksheets 

XI.  INDOCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION AN�LYSIS 

Serial Dilutions were performed for each matrix and results 
of the dil uted sample analysis agreed within ten percent of 
the original undiluted analysis. 

serial Dilutions were not performed ·for the following: 

Serial Dilutions were performed , but analytical results d id 
not agree within 101 for analyte concentrations greater than 
SOX the IDL before dilution. 

Report all results below that do not meet the required laborato'ry 
criteria for ICP serial dilution analysis. 

MATRIX: \l.)� 

ELEMENT 

Aluminum 
Barium 
Beryll ium 
Cadmium 
Calcium-
Chromium_ 
Cobalt -
Copper_ 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver -
Sod iUII 
Vanadia -
Zinc 

I 

IOL 50xIDL 

I I 

1 .-, .o l
�

I 
I I 1· 0 I 

I 
I 

15.0 ?:::,?? 
I 
I 5.0 2'7> I 
I 
I 
I 
I 5i£. 0 2zQQ I 

2·Q ;).t;'l;) I 
I 

y. o ;z.oo I 
I 
I 

SAMPLE 
RESULT 

�-Ul� 
fj_.o<, 

B-oc,1 \q). 

"'-""'•Q? 

". -z._::C: 

a.et; 

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

SERIAf
OILUTION 

f::15-<11� 
"S"V 

,:J;.o v 
lt'1· .,,, 

?,0-0 

?Ja-Lt� 

¾-c& 

Actions apply to all samples of the same matrix. 

ACTIONS : 

1 .  Estimate (J) positive results if ID >15. 

ID ACTION 

I I 
I .2S: I �u:r � 1 100 I �  f(U1 
I I 
I I 
I too . 1  ,,j I 
I '.'$, f> I ktx\DN I 
I I 
I I 
I I 
I ie20 l WO lcU'\Dil 
l '-f-1.. -i. l •n,� l .a"-� I 01" ',. I 
I I 



RiiGION I 
Data Review Worksheets 

XII . DBTECTIOR LIMIT RESOLTI 

1 .  Instrument Detection Limits 

Instrument Detection Limit results were present and found to be 
less than the contract Required Detection Limits. 

-X IDLs were not included in the data package on Form X I .  

IOLs were present , but the criteria was not met for the 
following elements : ____________________ _ 

2 .  Reporting Requirements 

If No, 

Were sample results on Form I reported down to 
the IDL not the CRDL for all analytes? 

Were sample results that were analyzed by ICP 
for Se , Tl , As, or Pb at least 5x IDL. 

Were sample weights, volumes, and dilutions 
taken into account when reporting detection 
l imits on Form I .  

S or No 

@; or No 

6;;> or No 

The reported results may be inaccurate. Make the necessary changes 
on the data summary tables and request that the laboratory resubmit the 
corrected data. 



REGION I 
oata Review Worksheets 

XIII . SAMPL&- QOANTITATION 

sample results fall within the linear range for ICP and within  
the cal ibrated range for all other parameters. 

Sample results were beyond the linear range/ calibration range 
ot the instrument tor the following samples/e lements: 

In the space below, please show a minimum ot on• sample calculation 
per method: 

AIUtr\ l nvm ;2. \00 M4t I "'t rt\ FotJ-{. :t. 
ig {�0�·"'2.0 �)c2.oo;')(,�--.tY '��)( · ,�t

v,-
)( -�) :  ;lO({� ,< 2lt0m,-/4,-

MERCURY J__ ) / t ttJ() ,-m ){ , M4:: )( _L ) - 0 . 0 I ( o . o�7 11,- tL)(l�; 1 )( 1ooom1 l 1tt- ,� · 0<Dl - �o.rz u 

For soil samples, the following equation ••Y be necessary to convert 
raw data values (usually reported in ug/L) to actual sample con
centrations (119/kg) : 

The lab is required to use 1 graa saapl• (wet weight) to 200 ml .  

Wet weight concentration • 

digest cone. in yg X 200ml X lL X 
L 1 911 1000 al 

lQQOqm X lJDS • msi 
1kg l000ug kg 

In addition th• sample results are converted to dry weight using the 
percent solids calculations: 

wet weight cone, x 100 
lsolida 

• final concentration, dry weight (mg/kg) 



. -\� --� 
HMM Associates, Inc. 

A Summil CompanJ 

6908/HAZ/104991 

April 16, 1993 

Mr. James H. Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 6 low concentration samples 
Cyanide: 6 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the inorganic analytical data from 6 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses, 
February 1989: 

- data completeness 

* - holding times 

* - calibration verification 

- field and laboratory blank results 

* - ICP interference check sample results 

- matrix spike percent recovery results 

- laboratory and field duplicate results 

* - laboratory control sample results 

- ICP serial dilution analysis 

) !Hi Ha kr-r \\ ('Ji lli' Conrnrd.  \I \ O l i -+ 1  :; ois; :1 1 1 --1 00 0 �- ,I \ :;011 · :n 1 -2Hi ll 
1'11 1·,·c /-,' \('(' U I I H· l'arA /Jr/11• H1•1//111·r/. \II /1,'j I I ll  1,11:1, (i-1 7-//IJ(I f a ,  1,0."/lli1(j . .//i�1 



Mr. James Keith 
April 16, 1993 
Page l 

• 
• 

- sample results 

All criteria was met for this parameter . 

Data Completeness 

The data package received was missing a chain of custody. All laboratory report forms 
were complete and legible. 

Holding Times 

Holding times were evaluated based on the date received by the laboratory because a 
chain of custody was not provided. All holding times were met for all analytes. 

Calibration Verification 

All calibration results were reviewed and found to be acceptable. 

Field and Laboratory Blanks 

The method blanks were prepared and analyzed at the required frequency. The initial 
and continuing calibration blanks were also reported. There was one field blank, 
Ff02EB, included in the data package. 

The initial calibration blank (ICB) had reported concentrations of 7. 8 ug/L for copper, 
853. 7 ug/L for sodium, and l. 1 ug/L for lead. The action level for these analytes is 
five times the reported concentration. Results for copper, sodium, and lead were all 
above the action level and were not qualified. 

The following analytes were detected in the field blank; 

Iron 
Manganese 
Mercury 

24.1 ug/L 
1.4 ug/L 
0.53 ug/L 

Sample results less than five times the reported result for the above analytes will be 
qualified U and treated as non-detects. 

ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 

Matrix Spike Recovery Results 

The review of the matrix spike results revealed deficiencies summarized in the 
following table. 

6908/HAZ/ 104991 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

The actions apply to all samples of the same matrix. 
Sample No. Matrix Analyte 
FW2202 Water Aluminum 
FW2202 Water Antimony 
FW2202 Water Iron 
FW2202 Water Lead 
FW2202 Water Selenium 
FW2202 Water Thallium 

Percent Recovery 
31.9% 
26.4% 

303.7% 
68.4% 
69.0% 
47.3% 

The positive results for the above analytes have been estimated (J). 

The non detect results for aluminum, antimony, lead, selenium, and thallium have been 
estimated (UJ). 

The non detect results for iron are accepted as reported by the laboratory. 
Laboratory and Field Duplicates 

Aluminum and iron did not meet required criteria for laboratory duplicates, however, 
results for these analytes have already been qualified due to poor matrix spike 
recoveries. 
Field duplicates were not collected. 
Laboratory Control Sample Results 

The laboratory control sample results were reviewed and found to be acceptable. 
ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: 
aluminum, beryllium, manganese, sodium, and zinc. Positive results for these 
compounds will be estimated (J) and non detects will be estimated (UJ). 

Sample Results 
All sample results were reported accurate! y by the laboratory. 

6908/HAZ/104991 
HMM Associates, Inc. 



CASE lilo. 10499 

WWI0499U.XLS 

SUMMAR� qJ:_!NORG -f�f-LYSES - f�'Ipf 
EPA Sample No. FfOlEB FT0202 FT0J0l FW0202 
Lab Sample No. 1049906 1049905 1049904 1049901 

Matrix Water Water Water Water Level Low Low Low Low 
Date Collected 7/29/92 7/29/92 7/29/92 7/29/92 
Date Analyzed 8/10/92 8/10/92 8/10/92 8/10/92 

Units uz'L uz'L uz'L uz'L 
Analyte Aluminum 43.0 U 14200 16300 196 B Antimony 39.0 U 39.0 U 39.0 U 39.0 U Arsenic 1.0 U 8.2 B 11.6 1.7 B Barium 8.0 U 815 409 93.6 B Beryllium 1.0 U 6.7 6.5 1.2 B Cadmium 3.0 U 3.0 U 3.0 U 3.0 U Calcium 154 U 523000 480000 101000 Chromium 6.0 U 24.4 33.9 6.0 U 
Cobalt 5.0 U 20.7 B 42.8 B 5.0 U 
Coooer 9.0 U 87.1 72.4 9.0 U Iron 24.l B 37300 43900 251 Lead 1.0 U 51.0 50.4 1.0 U Mamesium 138 U 180000 151000 27700 Manganese 1.4 B 2250 3860 25.1 Mercury 0.53 0.2 U 0.53 0.2 U Nickel 7.0 U 135 81.3 7.0 U Potassium 271 U 4800 B 4310 B 3440 B Selenium 2.0 U 2.0 U 2.0 U 2.0 U Silver 8.0 U 8.0 U 8.0 U 8.0 U Sodium 822 U 19800 7280 6560 Thallium 2.0 U 2.0 U 2.0 U 2.0 U Vanadium 5.0 U 37.2 B 37.9 B 5.0 U Zinc 4.0 U 197 171 81.4 Cvanide 10.0 U 10.0 U 10.0 U 10.0 U 
Notes: 

B = The reported value is less than the CRDL. but greater than or equal to the IDL. U = The analyte was analyzed for, but not detected. 

rru - 1  � J-{ c..,;; .  � '.l 
UNVALIDATED 

FW1202 FW2102 
1049903 1049902 

Water Water 
Low Low 

7/29/92 7/29/92 
8/10/92 8/10/92 

ug/L u£/L 

8350 7590 39.0 U 39.0 U 7.0 B 2.8 B 296 216 5.1 5.0 B 3.0 U 3.0 U 401000 387000 12.7 18.2 20.8 B 19.7 B 53.3 94.5 34200 17900 58.3 33.3 114000 128000 2120 2100 0.26 0.39 52.0 60.6 3740 B 3660 B 2.9 B 2.0 U 8.0 U 23.3 9130 8820 2.0 U 2.0 U 26.7 B 28.2 B 165 109 10.0 U 10.0 U 

4/14193 



Mr. James Keith 
April 16, 1993 
Page 4 

Data tables have been provide that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, 
please feel free to call me at (508) 371-4000. 

Sincerely, 

Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 104991 
HMM Associates, Inc. 



WWI0499V.Xl..S 

SUMMARY OF INORGC ANALYSES - WATER 
EPA Sample No. Ff02EB FT0202 FT0302 FW0202 FW1202 
Lab Sample No. 1049906 1049905 1049904 1049901 1049903 

Matrix Water Water Water Water Water 
Level Low Low Low Low Low 

Date Collected * 7/29/92 7/29/92 7/29/92 7/29/92 7/29/92 
Date Analyud 8/10/92 8/10/92 8/10/92 8/10/92 8/10/92 

Units ucfL ug/L ug/L ug/L ug/L 
Analyte 
Aluminum :':}':-' 43Jf UJ .?? 1420(f J . . '/:, ··• · .J6300"' ') 

· ··•,•, 
•• .  " 196 1 .. >:· :" .:.: -::-:>: · . / J350 J. / 

Antimony 1::
:.· c: 3.9.o ur .•-· .:< �9.o or• >' 39.0 UJ /,9.0 Ul -.• •·• · · •· 39_0_:or 

Arsenic 1.0 U 8.2 B 1 1.6 1.7 B 7.0 B 
Barium 8.0 U 815 409 93.6 B 296 
Beryllium 1.0 u ; :  · · ·.:(>.7,c J ·:6.5 J " "· l.2, J re; -, ,.-•.• >�. J  J 
Cadmium 3.0 u 3.0 u 3.0 U 3.0 u 3.0 u 
Calcium 154 u 523000 480000 101000 401000 
Chromium 6.0 u 24.4 33.9 6.0 U 12.7 
Cobalt 5.0 u 20.7 B 42.8 B 5.0 U 20.8 B 
Coooer 9.0 u 87.1 72.4 9.0 U 53.3 
Iron 24.1 B '37300 . J:'. .-/' -4390Q J ·:_;::; 251? -J ./;. 34200 ) 
Lead 1.0 u ,. : . .. 51.0'f · ·• :•···· · · so:41 .... . .. .. .. 1.0 UJ . .: . ssJ n> 
Ma2nesium 138 u 180000 151000 27700 114000 
Manganese 1.4 B .-:: 225<k 1 386{). :J :} \ 255F J  . .::.: 2\Z� , 
Mercury 0.53 0.2 U . ... Q;S3 U .... 0.2 U . .. 0.26 U 
Nickel 7.0 u 135 81.3 7.0 U 52.0 
Potassium 271 u 4800 B 4310 B 3440 B 3740 B 
Selenium _ z;o 01 

. . .  
::to UJ ·-··.· { 2.0 Ut)· <2.0 UJ •·· :r. 2.9 J -.:' 

Silver 8.0 u 8.0 U 8.0 U 8.0 u 8.0 u 

Sodium 822 u 19800 T nso· -i 656(f j 9130 J : .  
Thallium · 2:0 UJ . ·)- · t ftO UJ .. -. ,-:. ?2;0 UJ \· · :i.o u1 : -.. ·: z.o ui 
Vanadium 5.0 u 37.2 B 37.9 B 5.0 u 26.7 B 
Zinc • .• . ·· _4.0 UJ-.. \ . l97 J 

; 

.J.71 1 8L4 t 
'-

. 165 J ': •  
Cvanide IO.O u 10.0 U 10.0 U 10.0 U 10.0 u 

Notes: 
• The chain of custody was not provided, therefore samples were evaluated using the date of sample receipt. 
B - The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The associated value is an estimated quantity. 
U = The analyte was analyzed for, but not detected. 
UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. 

VALIDATED 

FW2202 
1049902 

Water 
Low 

7/29/92 
8/10/92 

ug/L 

.. 1590 1 .. 
· :w.o ur 

2.8 B 
216 

. .  ·· 

5.0 J 
3.0 u 

387000 
18.2 
19.7 B 
94.5 

·'.•
'.

: 179()0 J 
.·::,/ 33.3 J: : 
128000 

-:: : : • • 2100 1 
( 0,39 0\ 

60.6 
3660 B 

2.0 U 
23.3 

.. ,820 J -- --: 
. ..  2.0 :UJ 

28.2 B 
•· · 109 J >  ,. 

10.0 u 

4/14193 
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RIOION I 
oata Review Worksheet■ 

Site Nam• Ff1'N�I N --lutn<.:>tF ' 
Reference Number -----

UGION I RZVIEW or INORGANIC 
CONTRACT LABORATORY DATA PACllGI 

'°I)� � 
The hardcopied ( l aboratory name) <x- o�f\- data package received 
at Region I has been reviewed an4 the quality assurance and performance 
data su0ll\arized. The data review included: 

Case No. [{24�� SAS No . 
SOG. No . Ffourz:. Matrix -w---.EZ�---
No. of Samples _i __ 

Sampling Oate (s) 7lZ1 {iz. 1c 
Shipping Oate (s )  -
Oat• Rec 'd  by Lab i="T'/i��-,.�L----

Tra ffic Report Nos: fT'O"Z.O'Z.-, F-11>�2.ftp0'2-0Z...1 FW lZ.O"t-t Fwt'lC"l.. 

Trip Blank No . :  
Equipment Blank No. : ..,,'E...:T':..:D�z.-.....@�--------...-----------·: 
Field Dup Noa : _______________________ _ 

sow No. 3 / 1D requires that specific analytical work' be done and that 
associated reports be pTovided by the laboratory to the Regions , EMSL
LV, and SMO. Th• general criteria used to determine the perfonnanc• were 
based on an examination of:  

-Data Completeness 
-Holding Times 
-cal ibrations 
-Blanks 
-ICP Interference Check Results 
-Matrix Spike Recoveries 
-Laboratory Duplicates 

-Field Duplicates 
-Lab Control Sample Results 
-Furnace AA Results 
-ICP Serial Dilution Results 
•Detection Limit Results 
-sample Quantitation 

overall Comments: --------------------------

Definition• and Qualifiers : 

A - Acceptable data. 
J - Approxi .. t• d�ta due to quality control criteria •. 
R - Reject data due to quality control criteria. 
u - Analyte not detected. 

Reviewer :  Date: 



REGION I 
oata Rev iew Worksheets 

I. DATA COMPLETENESS 

MISSING INfQRMATIQN PATE I.>.B CONTACTED PATE REC 'D 



REGION I 
oata Review Worksheets 

,\i..L. (Jl..t Ty...t-{ lt- W� H£.r" 

I I .  BOLDING 'tlK!I Complete table tor all  samples and c i rcle  the 
ana lysis  date tor samples not within criteria . 

1
1 

1 HG 1CYANIOE I OTHERS ' pH 
SAMPLE DATE 1< I DATE I DATE I DATE I 

I O  I SAMPU:O I ANALYSIS I ANALYSIS I ANALYSis l 1 ___ 1 ___ 1 1 ____ 1 ___ 1 
ACTION 

I I I 

Q/ si l l � l:-\ ffl Zke, I' /itt /q3 1�1 ?t q2- ,6/u,lttz.;r __ _ 
:�w-i- 1 7  /2q (n l �rt•t� f>{to/4.2. if __ __ _ 
! f-rb�z. l/H/<3• 1 /3(-=${'!Z--1 1 �' qz_i Sfio/1��-- __ _ 
jfv.JOW L l /zi {q� I �c ;,{qz.. J 1 I� 1/ fz.-i €>{ 10/tz!t __ ---
1 fWIWZ-- 1/z•/e, 1 6/">/'I.Z.. 511{;1/12. 'i �[w{izl __ __ _ 
\ fWZ:ZO-l-- J / l� (13 i g {?/'1.2-, 7 / ,,., ! 'f:;1--� e,{ lD('!o;t__ ---
1 I I 1--- ----1---1 --- --- --- -----
1 I 1--- ----1--- --- --- --- -----1 I I 1---1 ----1--- --- --- --- -----
1 I I 1---1 ----1--- --- --- --- -----
1 I I 1 ---1 ----1 --- --- --- --- -----
1 I I 1--- 1----1--- --- --- --- -----
1 I I 1---1----1--- --- --- --- -----
1 I I 1---1----1--- --- --- --- -----
1 I I , ___ , ____ , ___ ___ ___ ___ ____ _ 

METALS - 180 DAYS FRON SAMPLE COLLECTION 
MERCURY • 21 DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION 

« lOG l�  �l�itJb . Hot.01t..1<o 'tltiFS. � E:-\lfn..ulrnr..V �fM' o.-t C� 
�c.�vec .-,� � 

ACTION: 
1 .  If holding ti••• are exceeded all positive results are 

estimated (J) and non-detects are esti�ated (UJ) . 

2.  If · holding times are 9roaaly exceeded, the reviewer may 
deteniine that non-detect• are unusable (R) . 



REGION 1 
oata Review worksheets 

Ill A.  INSTltcKENT CALIBRATION {Section l )  

1 .  R•eovery Criteria - 4'1 6  \:-
List the analytes which did not meet the percent recovery C 'R) criteria 
tor Initial or Continuing Calibration. 

ICY/CCVI ANALYTE 18 ACTION SAMPLES AffECTEQ 

-

ACTIONS : 

If any analyte do•• not m••t the IR criteria follow the actions stated 
below: 

For Pos itive Results: 

Metals 
Mercury 

• Cyanide 

90-llOIR 
80-120IR 
85-ll51R 

For Non-detected Results: 

Metals 
Mercury 
cyanide 

Acc1pt 

90-1251R 
IO-ll51R 
15-lJOIR 

Estim1t1 <.Z> 

75-891R, lll-125IR 
65-791R, 121-1 351R 
70-B◄IR, ll6-l301R 

E1tim1t1 CW) 

75-J9IR 
65-79IR 
70-84IR 

B1j1ct CB) 

<75IR, >125\R 
<651R, >135\R 
<70IR, >130\R 

8•11ct <B> 

<751R, >125\R 
<651R, >135\R 
<70IR, >130\R 
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III  • •  INITROMIN'T CALIBRATION (Section 2 )  

2 .  Ana lytical Sequence 

8 .  

Did the laboratory use the proper number ot 
standards tor cal ibration as described in the 
SOW? 

Were cal ibrations performed at the beginning ot 
each analysis? 

c. were cal ibration standards analyzed at the be
ginning of sample analysis and at a minimum fre
quency of ten percent or every two hours during 
analysis, whichever is more trequent? 

o .  Were the correlation coefficients for ·ye cali
bration curves for >.>., Hg, and CN � 0 . 995? 

E .  was a standard at  2xcROL analyzed for all ICP 
analyses? 

If No, 

@or No 

@ or No 

{9or No 

G;)r No 

@or No 

The data may be affected. Use professional judgement to determine 
the severity of the effect and quality the data accordingly. Discuss 
any action• below and list the samples affected . 

. , 



REGION l 
Data Review Worksheet 

IV A .  BLANK J.NALYIII RESULTS (Sections 1-3 )  

L i st t h e  blank contamination in Sections 1 , 2 below. 
worksheet should be used tor soil and water blanks. 

A sepa rate 

1 .  Laboratory Blanks MATRIX: W� 

I2AIE ICB/CCBf EBEE BL ANALYTE CQNC.tYHII� � 1 L  
CCt,1 1 w -,. s 
(ce,-t ?- Cv. ;. o 

cd?t� �"'- s.;� . ., 
CC�(,, \7p ,. 1 

2 .  Equ ipment/Trip Blanks 

EOQIP BLf 
r-0'2...E.e> 

pa-z.._,� 
Pt't)'Z--(b 

ANALYTE 
F.£. 

CONC./UNITS {v� r �) 
;1'-f. ( 

,. £-\ 

3 .  Frequency Require .. nta 

A .  

a. 

If No, 

wa■ a preparation blank analyzed for each aatrix, 
for every 20 •••Pl•• and for each digestion 
batch? 

Waa a calibration blank run every 10 •••Pl•• or 
every 2 hour• whichever ia more frequent? 

�or No 

� or No 

Th• data may be affected . Use professional judgement to determine 
the severity of the effect and qualify the data accordingly. Oiscuss 
any actions belov, and list the samples affected. 
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IV ••  BLANJ ANALYSIS RESULTS (Section 4)  

4 .  Blank Actions 

Th• Act ion Levels tor any analyte is equal to five times the highest 
concentration of that element ' •  contamination in any blank. The action 
level for samples which have been concentrated or di luted should be 
multipl ied by the concentration/dilution factor, No positive sample 
result should be reported unless the concentration of the analyte in the 
sample exceeds the Action Level (AL) . Specific action■ are as fol lows : 

1 .  When the concentration is greater than the IOL, but less than the 
Acti on Level ,  report the sample concentration detected with a o.  

2 .  When the sample concentration is  greater than the Action Level , 
report the sample concentration unquali fied. 

MATRIX : uJkf'E.12._ 
ELEMENT MAX, CQNC./ A.LL 

UNITS UNITS 

7-Bcx,f '- 3t{ v1 t L. 

8$3.,u0 \L  �U,f .5..,lt..  

\. \ "tl L- 5. 5" oa l L 
2.a.t- , vitt. lto-�uz:rL 
l.  L{ Y3: l L 1 ua, l L.. 
0 ,  5?vQ lL- 2 .t,5 !3 lL 

MATRIX: _____ _ 

ELEMENT MAX, CQNC,t Al.L 
UNITS UNITS 

NOTE: Blank• analyzed during a soil caae must be converted to mg/kg in 
order to compare them with the sample results. 

cone. i n  ug/L x Yolum• diluted to c2oom1) 
Weight digested (lgraa ) 

X 11,_ X lOQQCIJI X 1JDS1 • mg/kg 
lOOOal 1kg 10O0ug 

Multiplyin9 this result by 5 to arrive at the action level gives a final 
result in a9/kg which can then be compared to •••Pl• resulta. 
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V A . ICP INTZU!RENCZ CHEC� SAMPLI (Sections l ,  2 )  

1 .  Recovery Criteria - tlJ... e, � 

List any elements in the ICS AB solution which did not meet the criter i a  
for IR. 

DATE ELEMENT IR ACTION SAMPLES AFFECTED 

ACTIONS : 

I f  an e lement does not meet the IR criteria , follow the actions stated 
below: 

PERCENT RECQYEBX 
<501 50-791 >1201 

Positive S4mpl• Results 
Non-detected Sample Results 

2 .  Frequency Requirements 

R 
R 

J 
UJ 

Were Interference QC samples run at the beginning and 
end o f  each •••Pl• analysis run or a ainimua of twice 
per 8 hour working shift, whichever is more frequent? 

If  no, 

J 
A 

ci) or No 

Th• data uy be affected . Use professional judgement to determine 
the severity of th• effect and qualify the data accordingly. Discuss 
any action■ below· and l ist the sample■ affected. 
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VI . MATRIX &PIO 

MATRI X :  WAtF..A'Z.. 

1 .  Recovery Criteria 

List the percent recoveries tor analytes which did not meet the 
requi red criteria. 

s - amount ot spike added 
SSR - spikes sample result 
SR - sample result 

�t• 
-,I.WY'\ 

mi H a1 ""¥ 

m� 

SSR SR 
I 6'2-'l1 . 1,3 , 1gs .e� ,  I 
I�-� 

I �Cl I 
1 '3f e,ol 

1��ib'ii I 
I �-� 

I 2. . t:> I 
I �. A I * ·P I 
I I I 
I I I 

I I 

s 
2,.()()D. 0 
SJ2a. o 

100� . � 
zo. o 

i-� 

Matrix Spike Actions apply to all saaples 

ACTIONS : 

\R 
i�i 
I _ . I 
I . 

I 
I . I 
I �- o I 
I �J-� I 
I I 
I I 
I I 

ot the same 

Action 
J', v� 

,:r. Vl' 
,;r; A 
il', ,xr: 
J,tJJ' 
,,. y,C 

matrix. 

1 .  I t  the saaple concentration exceeds the spike concentration by a 
factor of 4 or aore, no action is taken. 

2 .  If any analyte does not •eet the IR criteria follow th• actions 
stated below: 

PERCENT BECQYEBX 

Positive sa■ple R••ulta 
Non-detected Results 

.s.m 301•741 

J 
R 

J 
UJ 

>1251 

J 

2 .  Frequency Criteria 

A. 

•• 

was a utrix spike prepared at the required fre
quency? 

was a post digestion spike analyzed for eleaenta 
that did not •eet required criteria for aatrix 
spike recovery? 

A 

A - �rate worksheet should be used for each aatrix spike pair. 
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-
VI I .  LABORATORY DOPLICATII 

List the concentrations of any analyte not meeting the criteria for

duplicate precision. For soil duplicates, calculate the CROL in mg/kg 
using the sample weight, volume and percent aolids data tor the sample. 
Indicate what criteria was used to evaluate precision by circling e ither-

the RPO or CROL tor each element. .1.4-'Co 

El1m1ot � 
water 
ug/L 

Aluminum _ _  2oo_ J 
Antimony _ _  6o_ 1 
Arsenic _ _  10_ 1 Barium 200 I Beryllium_ =-5:

1 cadmium 5_
1 Calcium=: -�ooo_ 1 Chromium _ _  10_1 cobalt _so_ , copper _2

5
_1 Iron _100 I IAad I 5 I MagneaiW1_1 _5000:

1 Man9anese_
1
_15_ 1 Mercury_

1
_0.2_ 1 Nickel 40  

Potasalum_ l_5000: 1 
selenium_1 _s_ 1 
Silver 

1
_10_ 1 SodiWI 5000 

Tha llium_ l:_10:1 
VanadiWD_ 1_so_

1 Zinc 20  1 cyanide_ !=10:, 

IS2il 
mg/kg 

r'��l 
l4(,. '-l,�o I 

I 
I 
I 
I 
I 
I 
I ' 
1 

�� .j!f I 

MATRIX:_t,l}_�_,� ___ _ 

� 
BE.Q As.ti2c 

'2'ia;. DSJ� J 7l.t> 
I 
I 
I 
I 

.. I 
I 
I ·. 
I 

1�'· 1;0 1 ii� � 

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

Laboratory Duplicate Action• should be applied to all other aamples of 
the same ••trix type. 

ACTIONS : 

1.  Estimate (J) poaitiv• result• tor element• which have an RPO >20\ 
for water• and >35, for soila. 

2. If s ample result• are l••• than 5x the CRDL, estimate (J) pos itive 
result• for element• whose absolute difference i• >CRDL, (2xCRDL for 
soila) . If both •••Pl•• are non-detected, th• RPO ia not calculated 
(NC) . 



-
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REGION I 
Data Rev iew Worksheets 

VI I I .  FIELD DUPLICATES - nt>t- �o eubl'(. 

List the concentrations of a l l  analytes in the field dupl icate pa ir.  
For soil  dupl icates ,  calculate the CRDL i n  mg/kg using the sample weight, 
volume and percent solids data for the sample . Indicate what criteria 
was used to evalute the preci s ion by circl ing either the RPO or CRDL for 
each element . 

El ement � 

MATRIX: _____ _ 

Sample t Duplicatel � Action 
water soil 
ug/L mg/kg 

I I I I I Aluminum __ 1 _200_ 1 ___ -------1 ------ I-- I----
Ant imony_ 1 __ 60_ 1 I------ I-- I----
Arsenic __ 1 __ 10_ 1 1------I--I----
Barium ___ 1 _2 00_ 1 l ------ l-- 1 ----
Beryll ium_ 1 __ 5_ 1 1 ------ 1 -- 1 ----
Cadmium I 5 I 1------l--l ----
Cal cium==, -5000:

1 1 ------ 1 -- 1 ----
Chromium_ 1 _10_ 1 l ------ l -- 1 ----
Cobalt ___ 1 _so_ 1 1 ------ 1 -- 1 ----
Copper ___ 1 __ 2 s_1 1 ------ 1 -- 1 ----
Iron ____ 1 _100 I J ------ J -- 1 ----
Lead____ 5 
Magnes ium_ 1

1 _sooo: 1
1 

1
1
------ 1 -- 1 ___ _ 

Manganese_
1
_1s_

1 , ============ l ==== l ----Mercury __ 1 _o . 2_ I 1 ------ 1 -- 1 ----
Nickel__ 40 l I I 1 ----Potassium_l _sooo:

1 1 =====::::::: , ====
1
----

Selenium __ 1_s_ 1 1------ 1 --1 ----
S i l ver___ 10 
Sod ium ___ l1 _sooo: 1

1 
1 ------ 1 -- J ___ _ 

Thall ium __ 
1
_10_ 1 

1------ 1-- 1 
--- ------- 1 ------ 1 -- 1 ----

Vanadium_ , _so_ , 1------1-- 1 ----
Z inc...,.,_..___ 20 
Cyanide __ != 1 O = ! ! ==========-=--= ! ==== ! ___ _ 
Field Duplicate Actions should be applied to all  other samples o f  the 
same matrix type. 

ACTIONS : 

1 .  Estimate (J) positive results for elements which have an RPD >30% 
for waters and >50\ for so i l s .  

2 .  If sample results are less than Sx the CRDL, estimate (J) positive . 
resu 1 ts aad (IIJ) nondet ect 061 Pel!!l�lM for elements whose absolute 
dif ference is >2 xCRDL, ( 4 xCRDL for soils) . I f  both samples are non
detected, the RPD is not calculated (NC) . 
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IX.  L>JQAATO.Y CONTROL SAMPLI - 111.iJ. OlC. 

1 .  Acrueous LCs 
List any LCS recoveries not within the 80-120\ criteria and the samples 
affected. 

ELEMENT 1B ACTION S,',MPLES AFFECTED 

2 .  solid LCS 

List 4ny analytes that were not within the control windows set by the 
EPA tor the solid LCS sample. The 10-1201 criteria is not used to 
evaluate solid LCS results . 

ELEMENT LCS coNc, CONTROL WINDOWS ACTION SAMPLES AFFECTED 

ACTIONS: 

AQUEOUS LCS 

Positive Result• 
Non-detected Result• 

Sll1 
R 

P•rc1nt B1cov1rv 
51-79\ 

J 

>1201 

J 

SOLID I&$ <EPA Control Window■ 

Positive Results J 

>EPA control windows 
J 

Non-detected Result• UJ 

J .  Frequency Criteria 

A. Waa an LCS analyzed for every matrix, every 
digestion batch, and every 20  •••plea? 



REGIOh I 
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X A .  PtnU'ACI ATOMIC ABSORPTION ANALYSII 

1 . , �pl icat• Precision 

__ A ___ Dupl icate injections and one-point analytical spikes were per
tomed for all samples: duplicate injections agreed within ! 
2 0 1 .  

______ ,_ .. 

--------

2 .  Post 

---¥---

Dupl icate injections and/or •pikes were not performed for the 
following samples/elements: _____________ _ 

Duplicate injection• did not agree within : 20\ tor samples/ 
elements : ________________________ _ 

Digestion Spike Recoveries 

Spike recoveries met the 85-1151 recaiery criteria for all 
samples. 

Spike recoveries did not meet the 85-1151 criteria but did 
not require MSA for the fol lowing sample�/elements: 

MSA was used to quantitate analytical results when con
tractually required. 

'j. Correlation coefficients �O. 995 ,  accept results .  
Correlation coefficients <0 .995  for sample 

numbers/elements: _________________ _ 

-------- Method of Standard Addition (MSA) was not performed as re-
quired for sample■/element■ : ______________ _ 

ACTIONS : 

1 .  Estimate (J) positive results it duplicate injections are outside 
t, 20 I RSD or CV. 

2 .  I f  the sa■pl• absorbanee is <501 of post digestion spike absorbance 
the folloviffl) action■ should be applied: 

Positive Sample Re■ult■ 
Non-detected Result• 

PERCENT RECOVERY 
� 111-141 

J or R 
R 

J 
UJ 

>1151 

J 
A 

3 .  Estimate (J) ■ample results i t  MSA was required and not performed . 

4 .  Estimate (J) sample re■ult■ if  correlation coefficient was <0 . 995 .  
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X I .  IN'DOCTIVELY COUPLED PLASMA ( ICP) SERIAL DILUTION ANALYSIS 

Ser ial Dilutions were performed tor each matrix and results 
ot the di luted sample analysi• agreed within ten percent of 
the original undiluted analysis. 

Serial Oilutions were not performed 'tor the following: 

Serial Oilutions were performed , but analytical results did 
not agree within 10\ tor analyte concentrations greater than 
50x the IOL before dilution. 

Report all results below that do not meet the required laboratory 
criteria for ICP ••rial dilution analysis. 

MATRIX: · ..u� 
ELEMENT IDL 50xIOL 

Aluminua 
Bariu• 

I ?J',.Q I U51> 
Berylliua l '• D 
Cadmiu■_1 calciu■_

1 Chr011iua_1 Cobalt_
1 Copper_1 Iron I Lead 

MagnesiUJII 
Mangan••• , 
Nickel I 
Potas•iUJI

I 

'� 
Silver I 
Sodiu■= I ffl ,0 
Vanadiwa 

I Zinc - ,·tt;.e,k 

I "5b 

)-ro 

J!�S12 

llE!�'!> 

SAMPLE 
RESULT 

Lgll.412 � 
I•!�� 

��.1z. 

�SW).(� 

t1 I· �l.t 

SERIAt" 
DILUTION 

:z:1S1'2U 
z-e2Q 

�J. 'l-J e. 

I fH22..IJ • !l::J 

l"t5, �� 

Actions apply to all samples of the same utrix. 

ACTIONS : 

1 .  Eatimata (J) poaitive results i f  ,o >15 . 

,o ACTION 

I '2Q I :r. tJ.r 
1�'2 I 

I 0::, u:r I 
I 
I 
I 
I 
I 
I 

�!3.9 I , s.w  
I 
I 

�2 . z:t I Is, Y-1"' 
:l� -� ! \J, l),f' 
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XI I .  DBT!CTtOH LIMIT RZSOLTI 

1 .  Instrument Detection Limits 

) Instrument Detection Limit results were present and found to be 
less than the Contract Required Detection Limits. 

IOLs were not included in the data package on Form XI . 

IDLs were present, but th• criteria was not met for the 
tollowing elements : ____________________ _ 

2 .  �•porting Requirements 

If No, 

Were sample results on Form I reported down to 
the IDL not the CROL for all analytes? 

Were sample results that were analyzed by ICP 
for Se, Tl , As , or Pb at least 5x IOL. 

· 't  

Were sample weights, volumes , and dilutions 
taken into account when reporting detection 
limit• on Form I.  

Q or No  

Q or No  

(;;, 
or No 

The reported results may be inaccurate . Make the necessary changes 
on the data summary tables and request that the laboratory resubmit the 
corrected data. 
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XII I .  SAMPL&- QOANTITATIOM 

Sample results tall  within the l inear range tor ICP and within 
the calibrated range tor all  other parameters. 

Sample results were beyond the linear range/ calibration range 
ot the instrument tor the following samples/element s :  

I n  the space below, please show a minimum of ona sample calculation 
per method: _5..Atit'L.E. FiDU,2..- (\l)L\'(�05) 

la ft l- or. Ft>o--t I: I'-{ '2.00 � It. 
IL\ Z.\ '1 CNl �M,,U- • �-

FURNACE � Otl tt)t>f r. B. z_ -e; 03 l L
B -2..� Q� - �-

MERCURY O .  "2. U tM ft\tH 'L 
0 ,  lct4\ Or'\ q� ty. 

CYANIDE lO-OU CfYI � 1 
-' ·  Zi m Qcxw..t-. � -

For soil sample•, th• following equation aay be necessary to convert 
raw data values (usually reported in ug/L) to actual sample con
centrations (119/kg) : 

Th• lab i• required to use 1 gra• •••Pl• (wet weight) to 200 al . 

Wet veight concentration • 

digest cone. in llSI X 200ml X lL X 
L 1 q11 1000 al 

1oooc:p X lW • mg 
lk9 lOOOu9 kg 

In addition th• sample results ar• converted to dry weight using the 
percent solids calculations: 

w,t v•iqht cone, x 100 
lsolida 

• final concentration, dry weight (mg/kg) 
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HMM Associates, Inc. 

6908/HAZ/126531 A Summit Company 

April 15, 1993 

Mr. James H. Keith 
WW Engineering & Science, Inc. 
50 IO Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 10 low concentration samples 
Cyanide: 8 low concentration samples 

Dear Mr. Keith: 
Data validation was performed on the inorganic analytical data from 10 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data VaJidation Functional Guidelines for Evaluatin& Inor&anic Analyses, 
February 1989: 

* - data completeness 
* - holding times 
* - calibration verification 

- field and laboratory blank results 
• - ICP interference check sample results 

- matrix spike percent recovery results 
- laboratory and field duplicate results 

• - laboratory control sample results 
- ICP serial dilution analysis 
- sample results 

l fHi H a � rr \ , enut• Coneord .  \I \ 0 1 7-12 :;011, :n 1 - -1000 Fa, ;;0111:1 7 1 - 'l lE iH 
Tllrt•l' f.",1•,·11 1 / 1 1• l'ilrl IJri11• /lr- r/l11rr/. \II 11:1 / / 11 fil!."l,ii-l i- ltl/ 11 l·':11 (t lJ:ll/illi-4/i�J 



Mr. James Keith 
April 16, 1993 
Page l 

* All criteria was met for this parameter. 

Data Completeness 
The packages were complete and legible. 

Holdin& Times 

All holding times were met for all analytes. 

Calibration Verification 
All calibration results were reviewed and found to be acceptable. 

Field and Laboratory Blanks 

The method blanks were prepared and analyzed at the required frequency. The initial 
and continuing calibration blanks were also reported. There were no field blanks 
collected. 

The initial calibration blank (ICB) had a reported concentration of 1 . 1  ug/L for 
selenium and 2. 7 ug/L for zinc. Continuing calibration blanks (CCBs) has reported 
concentrations of 8.9 ug/L for iron, 3.2 ug/L for manganese, 755.2 ug/L for 
potassium, and 2.5 ug/L for zinc. The preparation blank had reported concentrations 
of 2.1 ug/L for manganese and 2.0 for silver. The action level for these analytes is five 
times the reported concentration. Concentrations for iron were below the action level 
for samples MW12D3 and MW22D3 and will be qualified U. All results for potassium 
were below the action level and will be qualified U. Selenium results were below the 
action level in samples MIT3D3, MIT303, MW1203, MW22D3, MW2203, MW2403, 
and PGP 103 and will be qualified U. Zinc results were below the action level in 
samples MW12D3 and MW22D3 and will be qualified U. All sample results for iron 
and manganese were above the action level and are accepted as reported. 

A field blank was not collected. 

ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 

Matrix Spike Recovery Results 

The review of the matrix spike results revealed deficiencies summarized in the 
following table. 

6908/HAZ/126531 
HM1W Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

The actions apply to all samples of the same matrix. 
Sample No. Matrix Analyte 
MIT303 Water Aluminum 
MIT303 Water Antimony 
MIT303 Water Arsenic 
MIT303 Water Iron 
MIT303 Water Lead 
MIT303 Water Mercury 
MIT303 Water Selenium 

Percent Recovery 
44% 
66% 
58.6% 

129.2% 
71.0% 

163% 
68. 1 %  

The positive results for the above analytes have been estimated (J). 
The non detect results for aluminum, antimony, arsenic, lead, and selenium have been 
estimated (UJ). 
The non detect results for iron and mercury are accepted as reported by the laboratory. 
Laboratory and Field Duplicates 

Cobalt and mercury did not meet required criteria for laboratory duplicates. Positive 
results for these analytes will be estimated (J). 
Field duplicate results were not met for the following analytes: aluminum, arsenic, 
chromium, cobalt, copper, iron, lead, manganese, nickel, vanadium, and zinc. 
Positive results for these analytes will be estimated (J). Aluminum, arsenic, iron, and 
lead results have already been qualified due to poor matrix spike recoveries. 
Laboratory Control Sample Results 

The laboratory control sample results were reviewed and found to be acceptable. 
ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: 
chromium, cobalt, nickel, potassium, and sodium. Positive results for these 
compounds will be estimated (J) and non detects will be estimated (UJ). 
Sample Results 

All sample results were reported accurately by the laboratory. 

6908/HAZ/126531 
HMM Associates, Inc. 
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April 16, 1993 
Page 4 

Data tables have been provide that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, 
please feel free to call me at (508) 371 -4000. 

Sincerely, 

C,/11/� 
Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 126531 
I !MM Associates, Inc. 
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SUMMARY OF INORG 1C ANALYSES - WATER 
EPA Sample No. MIT203 MIT3D3 MITJOJ MW1lD3 MW1203 MW22D3 MW2203 MW2403 PGP203 
Lab Sample No. 1265305 1265303 1165302 1265311 1265310 1265308 1165307 1265301 1265304 1265306 

Matrix Water 
Level Low 

Water 
Low 

Water 
Low 

Water Water 
Low Low 

Water Water Water Water Water 
Low Low Low Low Low 

Date Collected 2/16/93 l/16./93 l/16./93 2/16/93 1/16/93 1/16/93 1/16/93 1/16/93 2/16/93 2/16/93 
Date Analyud l/24/93 2/14/93 l/1,4/93 2/24/93 2/24/93 1/24/93 1/24/93 1/14/93 2/14/93 2/14/93 

Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
CobaJt 
Coooer 

Units ug/L uE/1, ug/L ug/L ug/L ul/I, ulfL ulfL ug/L ug/L 

258 218 201 79.6 B 159 B 66.5 B 165 B 266 49.9 B 147 B 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 

123000 263000 226000 90200 193000 82200 275000 390000 148000 303000 

. 

Iron :,.:: <t2<90 ,., . . x .:'1�100· :1··. : ·. ::, :, ·:.:-:.:s�.'i"-\:T·· : · · . .  ,,,., • : .. :/2·4·.,.3 u : . . 'Y •�Mri: J. -.: :r::· • . .-. 26�<-::u · ··:,"', .-.-.-12.:nn•,,, :r .. :.-. ,_:,::: .. ·., :: ""·t"""" .�,-- . -:·· .:--·.::'1·1· 10-t•?> .  . .,,, 1�� ·,_.•:::::;. ._ . . . -I -- �-... _ .. . � - - .. , . .: :: ;::.;.::.: . �..,Y.:."'l ·::::::- . - �- � -. . ·- - - .. 7�: . . N. • .,,,-.; •. -, ,• , .-- vvv._ ... � - ?�" �- 'J
} 
•• . . - _ ····· I_ '' . : ,,;-:-: .. . :I(� .. ··. 

Lead 
Magnesium 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

1Cvanide 

Notes: 

41000 90800 67000 27000 45000 25400 97600 125000 46800 81600 

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 20 U 0.20 U 

1.0 U :: . · : .. Ls' U>. --·:':"·· · :--:: L6:.tf:' - 1.0 U . .
. .. : > --,:::2.;.1::._u · . .

. 
: · .

... l.9 .. U::: 2.0 U :· ,fl U . :. · : . tb. t.t( 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 14.7 2.0 U 2.0 U 2.0 U 

3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
6.0 U 11..4 .1 ... · . .  ·. . . · .lQ.;4,J

. 
6.0 U 

. 
: < · .. ,}};6} 6.0 U , 26;0 I · 34.&J' 6.0 U ·· · . ']♦l4'· J: 

10.0 U 10.0 U 10.0 U NA 10.0 U NA 10.0 U 10.0 U 10.0 U 10.0 U 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The associated value is an estimated quantity. 
U = The analyte was analyzed for, but not detected. 
UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. 
NA = Not analyzed 

WW12653V.XLS 4114/9) 



CASE ..,_ 12653 SUMMARY OF INORGO ANALYSES - WATER 
EPA Sample No. MinOl MIT3D3 MITJ03 MW12Dl Lab Sample No. 1265305 1265303 1265302 1265311 Matrix Water Water Water Water 

Level Low Low Low Low Date Collected l/16/93 l/16/93 '1/16/93 '1/16/93 
Date Analyud 2/24/93 2/24/93 2/24/93 2/24/93 

Unit, ug/L uwl, u."1, u.a,'L Aulyte Aluminum 991 5480 3200 129 B 
Antimony 16.0 U 16.8 U 16.0 U 16.0 U 
Arsenic 2.4 B 7.0 B 3.9 B 2.0 U 
Barium 258 218 201 79.6 B Beiyllium 1.0 U 1.0 U 1.0 U 1.0 U 
Cadmium 3.0 U 3.0 U 3.0 U 3.0 U 
Calcium 123000 263000 226000 90200 
Chromium 6.0 B 18.1 13.2 6.0 U Cobalt 6.0 U IS.I B 6.2 B 6.0 U 

,Copper 7.5 B 32.1 23.4 B 2.2 B 
Iron 2590 15100 8230 34.3 B 
Lead 2.S B 19.9 11.9 2.0 U Ma�ium 41000 90800 67000 27000 Manganese 382 1720 939 131 
Mercurv 0.20 U 0.20 U 0.20 U 0.20 U Nickel 19.4 B 35.7 B 24.8 B 15.0 U 
Potassium 1680 B 2510 B 2370 B 1590 B Selenium 1.0 U 1.5 B 1.6 B 1.0 U 
Silver 2.0 U 2.0 U 2.0 U 2.0 U Sodium 18800 7490 7490 8350 Thallium 3.0 U 3.0 U 3.0 U 3.0 U Vanadium 6.0 U 17.4 B 10.4 B 6.0 U 
Zinc 15.3 B 76.9 49.4 3.4 B Cvanide 10.0 U 10.0 U 10.0 U NA 

Notes: 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. U = The analyte was analyzed for, but not detected. NA = Not analyzed 
WWl2653U.XLS 

MW1203 MWl2D3 1265310 1165308 Water Water 
Low Low 

'1/16/93 l/16/93 
2/24/93 '1124/93 

ur/L ar/L 
3510 74.4 B 16.0 U 16.0 B 3.1 B 2.0 U 159 B 66.5 B 1.0 U I.O U 3.0 U 3.0 U 193000 82200 11 .6 6.0 U 6.3 B 6.0 U 23.8 B 2.0 U 12900 26.S B 22.3 2.0 U 45000 25400 762 387 0.20 U 0.20 U 39.4 B 15.0 U 2490 B 1590 B 2.1 B 1.9 B 2.0 U 2.0 U 
8250 5470 3.0 U 3.0 U 9.6 B 6.0 U 69.6 3.2 B 10.0 U NA 

MWll03 MW2403 PGP103 PGP203 1165307 1165301 1265304 1265306 Water Water Water Water 
Low Low Low Low 

2/16/93 '1/16/93 2/16/93 2/16/93 
2/24/93 2/24/93 2/24/93 2/24/93 

ug/L ag/L ur/L u&fL 

5160 10600 694 2910 16.0 U 16.0 U 16.0 U 16.0 U 2.0 U 3.8 B 2.0 U 4.6 B 165 B 266 49.9 B 147 B 1.0 U 1.0 U 1.0 U LO U 3.0 U 3.0 U 3.0 U 3.0 U 275000 390000 148000 303000 17.8 30.3 6.0 U 20.0 13.0 B 22.9 B 6.0 U 7.3 B 96.2 78.9 9.0 B 37.0 12600 20100 1170 11900 29.2 75.4 3.2 18.3 97600 125000 46800 81600 1560 2010 130 802 0.20 U 0.20 U 20 U 0.20 U 45.3 58.6 82.2 693 2530 8 3050 B 892 B 2820 B 2.0 B 2.2 B 1.0 B 1.0 U 
14.7 2.0 U 2.0 U 2.0 U 

5480 6160 15100 17900 3.0 U 3.0 U 3.0 U 3.0 U 26.0 B 34.6 B 6.0 U 14.4 B 106 164 56.5 614 10.0 U 10.0 U 10.0 U 10.0 U 

4/14/93 



R�GION I 
oata Review Worksheets 

Site Name �AN�L-ttJ- (ottnt,.. ei:, 
Reference Number 

REGION I REVIEW OP INORGANIC 
CONTRACT LABORATORY DATA PACJt.AGZ 

-----

�Tl+tllE. $1'" L..kf-0� ... ,. 

The hardcopied (laboratory name) <J: 01'-L..lt-ttt>t-(I\- data package received 
at Region I has been reviewed an� the quality assurance and performance 
data sucinarized. The data review included: 

case No. {Av-5"3 SAS No.___ Sampling Oate (s)  ;}. I u, f'l ?> 
SOG. No. \1\T"2..0?> Matrix u)� Shipping Oate (s)  
No . of Samples IQ Date Rec' d  by Lab ;l l tf;>l<I� 

Traffic  Report Nos: Mw�'iO?, KtTW?, 1-'tt'f"�D�, 1-<Wt'Z.-O�, r,\w1-z.o"?, 
MIO -u-p:, . MW z:2..0'?. rl\U>'t.4 o 3 , P C':,Pt o? P(pf U> 2 
Trip Blank No . :  _______ • ________________ _ Equipment Blank No. : 
Field Dup Nos: \-1.-�.�-r.-::i;�p-,;

--

------�-------------

SOW No. t>]ttD requires that specific analytical work be done and that 
associated reports be provided by the laboratory to the Regions , EMSL
LV, and SMO. The general criteria used to determine the performance were 
based on an examination of: 

-Data completeness -Field Duplicates 
-Holding Times -Lab Control Sample Results 
-calibrations -Furnace AA Results 
-Blanks -ICP Serial Dilution Results 
-ICP Interference Check Results -Detection Limit Results 
-Matrix Spike Recoveries -sample Quantitation . 
-Laboratory Duplicates 

Overall comments: _________________________ _ 

Definitions and Qualifiers: 

A - Acceptable data. 

J - Approxiaate data due to quality control criteria •. 
R - Reject data due to quality control criteria. 
U - Analyte not detected. 

Date : Lf-/H/??J 

., 



REGION I 
oata Review Worksheets 

I.  DATA COHPL!TENJ:88 

MISSING INfQRM>,TIQN DATE LAB CONTACTED DATE REC'D 



REGION I 
oata Review Worksheets 

- At.L l r.t re..e. 1 A- � t-\£..'\ 

I I .  BOLDING llM!I Complete table for all  sampl es and circle the 
analysis data tor samples not within cr iter ia .  

METALS - 180 DAYS FRON SAMPLE COLLECTION 
MERCURY - 28 DAYS FRON SAMPLE COLLECTION 
CYANIDE - 14 DAYS FROM SAMPLE COLL_ECTION 

ACI'ION: 

. , , 

l .  If  holding times are exceeded all positive results are 
estimated (J) and non-detects are esti�ated (UJ) . 

2 .  If · holding times are grossly exceeded, the reviewer may 
determine that non-detects are unusable (R) • 



REGION I 
Data Review worksheets 

I I I  A.  INSTltuJtENT CALIBRATION (Section 1) 

1 .  Recovery criteria _ d.ll o �  

List the analytes which did not meet the percent recovery (\R ) criteria 
for Ini tial or Continuing Cal ibration. 

· 12All rcy;ccvt ANALXTE 1B ACTION SAMPLES AFFECTEQ 

-
ACTIONS : 

I t  any analyte does not meet th• IR criteria follow the actions stated 
below: 

For Pos itive Results: 

Metals 
Mercury 
cyanide 

Accept 

9O-11O\R 
8O-120\R 
85-115\R 

For Non-detected Results: 

Metals 
Mercury 
Cyanide 

Accept 

90-1251R 
80-13 5IR 
85-lJOIR 

Estim•t• CJ) 
75•891R, lll-1251R 
65-79\R, l2l-135IR 
70-84IR, 116-llOIR 

Estimot• CY.Zl 

7 5-89IR 
65-791R 
70-84\R 

Rej1ct CR) 

<751R, > 1 25\R 
<651R, >135\R 
<70IR, >13O\R 

B•1•ct CB) 

<751R, >125\R 
<651R, >135\R 
<7O1R, >13O\R 



REGION I 
oata Review Worksheets 

III  •• INSTROMZHT CALIBRATION (Section 2 )  

2 .  Analytical Sequence 

A .  

B .  

c. 

o. 

E.  

If No, 

Did the laboratory use the proper number ot 
standards for calibration as described in the 
SOW? 

Were calibrations performed at the beginning of 
each analysis? 

Were calibration standards analyzed at the be
ginning of sample analysis and at a minimua fre
quency of ten percent or every two hours during 
analysis, whichever is more frequent? 

Were the correl ation coefficients for ·Ule cali
bration curves for AA, Hg , and CN � 0 . 995? 

Was a standard at 2xCROL analyzed for all ICP 
analyses? 

�or No 

@ or No 

@)or · No 

Qor No 

Sor No 

The data may be affected. Os• professional j udgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below and l ist the samples affected. 



REGION 1. 
Data Rev iew Worksheet 

IV A .  BLANI ANALYSIS R�SULTS (Sections 1-3) 

L i st the blank contamination in Sections l , 2 below. 
worksheet should be used tor soil and water blanks. 

A separate 

1 .  Laboratory Blanks MATRIX: llJtre:,e. 
l2AIE ICB/CCBI eBE2 BL ANALXTE CQt!C.t!Jt!ITS 

:t{,e,tt '  "?! I • I "'I I L  

� I  2-r> ;i . -, "1 ( '-

cc&!f' t lt1 :> . -S- "i: ( L 

cc,:J,tt 2- t(t'l , . 'e> CJj ( '-
Clf?I � FG a.q vi ' l-

2 .  Iqu ipment/Trip Blanks 

EOUI2 BLf ANALYTE CQNC. /UNITS 

3 .  Frequency Require■enta 

A .  

a. 

If No, 

Was a preparation blank analyzed for each ••trix, 
for every 20 auplea and for each digestion 
batch? 

Wa• a calibration blank run every 10 •••Pl•• or 
every 2 hours whichever ia more frequent? 

The data may be affected. Use professional judg•�ent to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions belov, and list the saapl•• affected. 



REGION l 
oata Review Worksheet 

IV A. BLAN� ANALYSIS RESULTS (Sections 1-3)  

List the blank contanaination in Sections l , 2 below. 
worksheet should be used for soil and water blanks. 

A separate 

1 .  Laboratory Blanks MATRIX :  w� 
l2A.'ll ICB/CCBf fBEf BL AHAl/iit CQNC./UNITS(� (L) 

((,P,Jlt � rYlt1 � - 2...  

ere, �  K- 155. '2.. 

(C�l "? Z-l'l :,. • '2-

"f'�f d\ll ;2 . ( 0 '?  

$• ' A-r -::, . o2 I .... 

2 .  E qu ipment/Trip Blanks 

EOUif BLt ANALYTE CONC./UNITS 

3 .  Frequency Requirements 

A. 

B. 

If No, 

Was a preparation blank analyzed for each matrix, 
for every 20 samples and for each digestion 
batch? 

Was a calibration blank run every 10 samples or 
every 2 hours whichever is more frequent? 

�r No 

�r No 

The data may be affected. Use professional judgement to determine 
the severity of the effect and qual i fy the data accordingly. Discuss 
any actions below, and list the samples affected. 



REGION 1 
oata Review Worksheets 

IV • •  BLAN� ANALYSIS RESULTS (Section 4 )  

4 .  Blank Actions 

The Act ion Levels for any analyte i• equal to five times the highest 
concentration of that element ' •  contamination in any blank. The action 
level for samples which have been concentrated or diluted should be 
multipl ied by the concentration/dilution factor. No positive sample 
result should be reported unles• the concentration ot the analyte in the 
sample exceeds the Action Level (AL) . Speci fic actions are as follows: 

1 .  When the concentration is greater than the IDL, but less than the 
Act ion Level, report the sample concentration detected with a u . 

2 .  When the sample concentration is greater than the Action Level ,  
report the sample concentration unqual ified. 

MATRIX: � 

ELEMENT 

':J<, 
21\ 
t\ (\  

f<.-
K. 
Al:: 

MAX. CQNC I A.LL 
UNITSl�l'-J UNITS {�t,-) 

1 .  \ '5 ·'> 
;, . 1 ' " ·  $9 

? •  'Z- \ "' 
� -� •-( '-f . s- � 

1&�.-z.... �-,;e, 

2. • O"l. \ \ () .  ( \  

ELEMENT 

MATRIX: ------
MAX. CQNC./ 
UNITS 

A1'L 
UNITS 

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in 
order to compare thea with the sample results. 

cone. i n  ug/L x Volume diluted to c2ooml) 
Weight digested ( lgram ) 

X lL.... X lQQQqm X l& • mg/kg 
1000ml 1kg lOOOug 

Multiplying this result by 5 to arrive at the action level gives a final 
result in mg/tg which ·can then be compared to sample results. 



REGION I 
oata Review Worksheets 

V A. ICP INTER7!RENCZ CHECK SAMPLI (Sections l ' 2 ) 

1 .  Recovery Criteria - "'1.L.- tttt � -'"  1A>� ,-t. £-r 

List any e lements in the ICS AB solution which did not meet the criteria 
for IR. 

DATE ELEMENT IR ACTION SAMPLES AFFECTED 

ACTI ONS : 

I f  an  e lement does not meet the \R criteria , follow the actions stated 
below: 

PERCENT RECOVERY 
<501 50-791 >1201 

Positive Sampl� Results 
Non-detected Sample Results 

2.  Frequency Requirements 

R 
R 

J 
UJ 

Were Interference QC samples run at the beginning and 
end o f  each sample analysis run or a minimum of twice 
per 8 hour working shift, whichever is  more frequent? 

If  no, 

J 
A 

E}r No 

The data aay be affected . U•• professional jud·gement to determine 
the severity of the effect and qual ify the data accordingly .  Discuss 
any actions below and l ist the samples affected. 



REGION I 
oata Review Worksheets 

VI . MATRII SPIQ 

MATRIX: \'J�-,2.. 
1 .  Recovery criteria 

List the percent recoveries tor analytes which did not meet the 
required criteria. 

S - amount of spike added 
SSR - spikes sample result 
SR - sample result 

Matrix Spike Actions apply to all samples of the same matrix. 

ACTIONS : 

1 .  It  the sample concentration exceeds the spike concentration by a 
factor of 4 or more , no action is taken. 

2 .  I t  any analyte does not meet the IR criteria follow the actions 
stated below: 

PERCENT RECOVERY 
� 301-741 

Positive Sa•ple Results 
Non-detected Results 

J 

R 

J 

UJ 

>1251 

J 

2 .  Frequency Criteria 

A. Was a matrix spike prepared at the required tre- r::-=� 
quency? � or No 

a. was a post digestion spike analyzed for elements 
that did not •eet required criteria for matrix r-i spike recovery? 1__ Yes or\J!V "- � ;p, If..(_ lW � "f\4. \\(l t' d � krl-H n'lt>tly 

A . ..  parate worksheet should be used for each matrix spike pair. 



Rl:G.ION I 
oata Review Worksheets 

VII .  LABORATORY DUPLICATES 

List the concentrations of any analyte not meeting the criteria for 
duplicate precision. For soil duplicates, calculate the CROL in mg/kg 
using the sample weight, volume and percent solids data for the sample . 
Indicate what criteria was used to evaluate precision by circling either 
the RPO or CROL for each element. 

Element gl2l, .�.��PJ! J water soil """"'"•V� 
ug/L mg/kg 

MATRIX: ll)A'fc:,(L 

Duplicatet Bfl2 Action 
\-trA>lJ.io"? p 

Aluminum 1 200 '--- ' 
Ant imony=l =-6o: 1 ___ I------

______ __ ___ _ 
Arsenic __ l_io_ l ---1 ------ ______ __ ___ _ 
Barium___ 200 1--- 1  Beryllium_ l =--s: 

------

Cadmium I 5 1---1------ ----
.._,
---

Calcium- lsooo- 1 --- 1 --

Chromi�I - 10- 1 :::::: 1 ----

Cobalt - 1
1
-50- ! ___ 11 2, • 4''2-v �0.,,:4:t 22. <- j"-

Copper-- -25- 1 

Iron 
--- 1 100- I 

------

Lead::::::: 1
-

5 I ------
Magnesium_l_sooo:l 

--
----

Manganese_
1
_15_1 ___ ______ ______ __ -�--

Mercury __ 1_0 . 2_ 1___ ().U) O· 1-: IUQ Nickel�-- I 40 1--- ______ ------ 1-- ----
Potassium_

1
_sooo:

1 1 -- ___ _ 
selenium_

1
_s_

1 1
-- ----

Si lver 10 
Sodium::::: I 5000- 1 I 
Thallium_l :_10:1 1 --

__ _ 
Vanadiu.m_1 _50_

1 l-- ----
�:�ide __ !=�g:! 1-- ----
Laboratory Duplicate Action• should be applied to all other samples of 
the same matrix type. 

ACTIONS : 

0 
2 .  

Estimate (J) positive result• for elements which have an RPO >20\ 
for waters and >351 for soils. 

If sample result• are less than 5x the CRDL, estimate (J) pos itive 
results for elements whose absolute difference is >CRDL, (2xCROL for 
aoila ) . If  both samples are non-detected, the RPO is not calculated 
(NC) . 



... REGION I 
Ddta Rev iew Wo rksheets 

VIII.  FIELD DUPLICATES 

List the concentrations of a l l  analytes in the field dupl icate pa ir .  
For soil duplicates, calculate the CRDL in mg/kg using the sample weight, 
volume and percent solids data for the sample . Indicate what crite ria 
was used to evalute the preci sion by c i rcling either the RPD or CROL for 
each el ement.  

MATRIX: \V� 
Element � Sample I Dupl icatel 

water soil H lT:2;03 H tT�P� 
B.f.Q Action 

ug/L mg/kg 
1 �L..10..o m Al u1!'inum_ l _2oo_ l --- l -'""?_WO ____ --=...,,�•�fl�---1 53:,4 I_J"..,._ __ 

Ant 1mony_ 1 _60_ 1 ---I I l-....,,=---
Arsenic_ 1

_10_ 1 ___ 1 ?z,qe, J.Q� 1 510Zt , _ ..... (I: __ Barium ___ 1 _200_ 1 ___ 1 201 ;uA I f3°Ze I �o o, WfY\ 
Bery ; l i wn_ 1 __ s_ 1 ___ 1 1 --Cadm1um I 5 J --- 1 I ----
Calcium- 5000- 7,Zt,DOQ ?.t,3§00 I is,. }Jo ACAiCf\ 
Chromium-- : - 10- 1 --- 1 ,?i ,"Z- Ie,1 I :!zl '?e J'" 
Cobalt -

1
-50-

1 
___ 1 <,.z..& 1!L le> 1f2'i.,, * 

i���
er====

,-1 ��
= 1 -- 1 ,?i-, .�b ,Moh I �  � 

Lead===== 1 - 5 1 ==== 1 -5
.-

"'""'I�--- !:aL 1� s Magnesium_ 1 _
sooo=

I --- I l,1()00 :!�!"l� � ...,..�
.,-
Q�O

-Ui
-e--

(t\
-

Mangane s e_ 1 _1s_ 1 ___ 1 '12'1 \JU? l':7:l'• :r 
:����r'

_
-
_-_-_ 1-o;�- 1

--- 1 2':{.f> ½-1 :S I �  .:r-:�i=���m ___ i -
-

s
_

o
_

o�= l =====l ��D 
f.�o&

& 
i �  -�

..,..

lg-,-,-{;
.,_

�-t'-. 
S i lver 10 l --- 1 ----.......... ,,_-- __ ........,. __ _ 
Sodium-- 1 sooo- 7'Plo "1'-l4l0 I

I CJlo No a,t.114"\ 
Thal l ium I - 1 0- 1 --- 1 
Vanadium- I -so - I ===== I --, b-,-'i

,.....
12
=-----

\1 .g $ 1
1 6Q7o 1

1 
_cr-__ 

Zinc - 1 -20- 1 ___ 1 l.f'k't ::u, .1 1':l¼1t, ,�-r--cyanide l -10-I I _,__ _, ___ ,_______ , __ ----
Field Duplicate Actions should be applied to all other samples of the 
same matrix type. 

ACTIONS : 

1 .  Estimate (J) _ positive results for elements which have an RPO >30\ 
for waters and >50\ for soils.  

2 .  I f  sample results are less than Sx the CRDL, estimate (J) positive , 
results a.nd (JP) ooodetectad l8ee�lt:s for elements whose absolute 
dif ference is >2xCRDL, ( 4xCRDL for soils) . I f  both samples are non
detected, the RPO is not calculated (NC) . 



REGION I 
oata Review Worksheets 

IX.  LABQR.AT01tY · CONTROL SAMPLB 

1 .  Aqueous LCs ... a.J.J O � 

List any LCS recoveries not within the 80-1201 criteria and the samples 
a ffected. 

ELEMENT 1B ACTION SAMPLES AFFECTED 

2 .  solid LCS 
List any analytes that were not within the control windows set by the 
EPA for the solid LCS sample .  The so-1201 criteria is not used to 
evaluate solid LCS results . 

ELEMENT LCS CONC. CONTROL WINQOWS ACTION SAMPLES AFFECTED 

ACTIONS : 

AOUEous LC$ 
Positive Result• 
Non-detected Reaults 

� 

R 

ftrcant B1cov1rv 
51-791 

J 
UJ 

>1201 

J 
A 

SOLID LCS <EPA Control Window• 
Positive Result• J 

>EPA control windows 
3 

Non-detected Result• UJ 

3 .  Frequency Criteria 

., . 

A.  Was an LCS analyzed for every matrix, every 
digestion batch , and every 2 0  samples? 

A 

(8 or No 



REGIOh I 
Data Review Worksheets 

X A.  PORNACI ATOMIC ABSORPTION ANALYSIS 

1 .  �pl icate Precision 

---�-- Duplicate injections and one-point analytical spikes were per
formed for all samples : duplicate injections agreed �ithin � 
20, .  

-------- Duplicate injections and/or spikes were not performed for the 
following samples/elements : _____________ _ 

-- ------ Duplicate injections did not agree within � 201 tor samples/ 
elements: -------------------------

2 .  Post Digestion Spike Recoveries 

____ x,_ Spike recoveries met the 85-1 151 recQ1ery criteria for all 
samples. 

-------- spike recoveries did not meet the 85-1151 criteria but did 
not require MSA for the following sample•/elements: 

-------- MSA was used to quantitate analytical results when con
tractu�y required. 

Correlation coefficients �0 .995 ,  accept results. 
Correlation coefficients <0.995 for sample 

numt,ers/elements: __________________ _ 

-------- Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements: _______________ _ 

ACTIONS : 

1 .  Estimate (J) positive results if  duplicate inj ections are outside 
± 2 0  I RSD or CV. 

2 .  I f  the sa■ple absorbance is <501 of poat digestion spike absorbance 
the tollovinCJ action• should be applied: 

Positive Sample Results 
Non-detected Results 

PERCENT BECQYEBX 
� 111-841 

J or R 
R 

J 
UJ 

>1151 

J 
A 

J .  Esti�ate (J) sample results i f  MSA was required and not performed. 

4 .  Estiaate (J) sample results i f  correlation coefficient was <0 .995 .  



REGION I 
oata Review Worksheets 

XI.  INt>OCTIVELY COUPLED PLJ.SMA (ICP) SERIAL DILUTION ANALYSIS 

Serial Dilutions were performed for each matrix and results 
of the diluted sample analy•i• agreed within ten percent of 
the original undil uted analysis. 

Serial Dilutions were not performed 'tor the following : 

X Serial Dilutions were performed, but analytical results did 
not agree within 101 for analyte concentrations greater than 
50x the IOL before dilution. 

Report all  results below that do not meet the required laboratory 
criteria for ICP serial dilution analysis. 

MATRIX : Jj� 
ELEMENT IDL 50xIOL 

Aluminu.a I 

Bariua 
Beryll ium 

I Cadmiua_1 Calciwa I 
Chromiu.a_l v •Q 
Cobalt_! t,,Q 
Copper_1 Iron I Lead I Magnesiua

1 Mangan•••
i Nickel I \5:,Q 

Potassiua (1H¼· o 
Silver 
Sodiua=l ;as:z,o 
Vanadiwa_

1 Zinc 

�o 
� 

I� 1 ,.�a2· 
I 
I 

SAMPLE 
RESULT 

2�· �'Z-
2:i.-�9 

� . IS: 
�l-sl>.� 

SERIA� 
DILUTION 

2:Z·� �.,a.l 

,�-0 
�1 1',.Q 

SS°?'S• "-J 

Actions apply to all  samples of the same matrix. 

ACTIONS: 

1 .  Estimate (J) positive results it  I D  >15 . 

ID ACTION 

112�-� 
IQQ 

�16!: 
�llu: 

�� 
1120 
IQQ I, 
�-i? ��:r-



REGION I 
oata Review Worksheets 

XII. 

l .  

X 

DBTZCTION LIMIT R!SOLTI 

Instrument Detection Limits 

Instrument Detection Limit results were present and found to be 
less than the Contract Required Detection Limits . 

IOLs were not included in  th• data package on Form XI .  

IOLs were present , but th• criteria was not met for the 
following elements : ____________________ _ 

2 .  Reporting Requirements 

I f  No, 

were sample results on Form I reported down to 
the IDL not the CRDL for all analytes? 

Were sample results that were analyzed by ICP 
for Se, Tl , As, or Pb at least 5x IOL. 

were sample weights ,  volumes, and dilutions 
taken into account when reporting detection 
limits on Form I ,  

@ o
.
r No 

E, or No 

@, or No 

The reported results may be inaccurate. Make th• necessary changes 
on the data summary tables and request that the laboratory resubmit the 
corrected data. 



REGION I 
Data Review Worksheets 

XIII . SAMPL&- QOAHTITATION 

X sample results tall within th• linear range tor ICP and �ithin 
the calibrated range tor all other parameters . 

Sample results were beyond the linear range/ calibration range 
of the instrument for the following samples/elements: 

In the space below, please show a minimum of ona sample cal cul at ion 
per metho� PbV lO°? .A--lufl'Jnvrt'l lP4''-\ 4W' fot M :I 
� 

FURN.I.CE A� )... .O\) Ot'\ � I 
t>.c..\ \ /Y\ Ql)C()f 2t.f> .  

MERCURY o .  2lJ ot1 �H l 
£.., 2- (fY\, � .  ftp-

CYANIDE \0 -Ot) cm � 1 
-0. l?\ tf'/\ (xo�ftf · 

For soil samples, the following equation ••Y be necessary to convert 
raw data values (uaually reported in ug/L) to actual sample con
centrations (119/kg) : 

The lab is required to use 1 gra• •••Pl• (wet weight) to 200 ml . 

Wet weight concentration • 

digest cone. in yg X 200ml X lL X 
L l CJ11 1000 •l 

1ooocnp X lmq • mg 
1kg lOOOug kg 

In addition the sample results are converted to dry weight using the 
percent solids calculations: 

wet weight cone, x 100 
lsolid■ 

• final concentration, dry weight (mg/kg) 



. · ·=··� - -� 
HMM Assoc1ates, Inc. 

6908/HAZ/12787I 
A Summit Comp;_,ny 

April 16, 1993 

Mr. James H. Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 13 low concentration samples 
Cyanide: 14 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the inorganic analytical data from 14 low level water 
samples collected by WW Engineering & Science, Inc. (WWF.S) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluatin& Inorganic Analyses, 
February 1989: 

* - data completeness 

• - holding times 

* - calibration verification 

- field and laboratory blank results 

• - ICP interference check sample results 

- matrix spike percent recovery results 

- laboratory and field duplicate results 

• - laboratory control sample results 

- ICP serial dilution analysis 

• - sample results 

l !)(i KaJ..er \ l l'Jlll(' C :Olll ' l l l ' c l ,  \I \ 0 1 7 1 :.! :,oH/ :17 1 - 1 ( 100  1-' u ,  :rn11 1 :li l - 2 -ttlll 
l"hl' <'(' 1,· , ,· ,·11 / i 1 1· l'af'A /)r/11• /11•1/1111'(/, \II (!'/ / / // /;f),'/ l/1 4 i- / (! / /I F:1 1 f,l/,'iJ /12(1- 4 1,42 



Mr. James Keith 
April 16, 1993 
Page 2 

* All criteria was met for this parameter. 
Data Completeness 

The packages were complete and legible. 
Holdine Times 

All holding times were met for all analytes. 
Calibration Verification 

All calibration results were reviewed and found to be acceptable. 
Field and Laboratory Blanks 

The method blanks were prepared and analyzed at the required frequency. The initial and continuing calibration blanks were also reported. There were three field blanks, MP02EB, MP03EB, and MP13EB, included in the data package. 
The initial calibration blank (ICB) had a reported concentrations of 4. 7 ug/L for chromium, 1.2 ug/L for selenium, and 4.1  ug/L for vanadium. The preparation blank had reported concentrations of 4.9 ug/L for chromium, 40.8 ug/L for iron, and 3.2 ug/L for zinc. The action level for these analytes is five times the reported concentration. Samples with reported concentrations less than five times the blank result will be treated as non-detects and qualified U. 
The following analytes were detected in field blanks: 

Aluminum Calcium Copper ron Magnesium Manganese Sodium Zinc 

270 ug/L 1370 ug/L 
5 ug/L 664 ug/L 183 ug/L 7.8 ug/L 1360 ug/L 19 ug/L 

Sample results less than five times the reported result for the above analytes will be qualified U and treated as non-detects. 
ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 

6908/HAZ/ 127871 
HMM Associates. Inc. 



Mr. James Keith 
April 16, 1993 
Page J 

Matrix Spike Recovery Results 

The review of the matrix spike results revealed deficiencies summarized in the 
following table. 
The actions apply to all samples of the same matrix. 
Sample No. Matrix AnaJ,yte Percent Recover_y 
MP7190 Water Aluminum 63.8% 
MW23D3 Water Arsenic 31.4% 
MW23D3 Water Iron 16.6% 
MW23D3 Water Selenium 62.4% 
MP7190 Water Cyanide 74.8% 
The positive results for arsenic, iron, and selenium have been estimated (J). 
The non detect results for arsenic and selenium have been estimated (UJ). 
Laboratory and Field Duplicates 

Aluminum, copper, iron, potassium, and zinc did not meet required criteria for 
laboratory duplicates, however, iron has already been qualified due to poor matrix 
spike recoveries. 
Positive sample results for aluminum, copper, potassium, and zinc will be estimated 
(J). 
Field duplicate results were not met for chromium. Positive results will be estimated 
(J) for chromium. 
Laboratocy Control Sample Results 

The laboratory control sample results were reviewed and found to be acceptable. 
ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: 
aluminum, chromium, nickel, potassium, sodium, vanadium, and zinc. Positive results 
for these compounds will be estimated (J) and non detects will be estimated (UJ). 

6908/HAZ/ 127871 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 4 

Sample Results 

All sample results were reported accurately by the laboratory. 

Data tables have been provide that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, 
please feel free to call me at (508) 371-4000. 

Sincerely, 

Melissa J. Solari 
Data Reviewer 

a-a.c..-<_�� 
Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 127871 
HMM Associates, Inc. 



C ASE "· 12787 
EPA Sample No. 
Lab Sample No. 

Matrix 
Level 

Date Collected 
Date Analyzed 

Units 
Analvte 
Aluminum 
Antimonv 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Cooper 
Iron 
Lead 
Magnesium 
Manganese 
Mercurv 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
ICvanide 

WWl2787V.XLS 

o le,._, � 
MW02EB 

1278713 
Water 

Low 
3/2/93 

3/15/93 
ur/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
10.0 U 

Notes: 

MW03EB MW10D3 MW1003 MP13EB MP6130 MP6180 MP6150 
1278709 1280805 1280802 1280801 1278701 1278702 1278703 

Water 
Low 

3/2/93 
3/15/93 

24.0 U 

8.0 U 
1.0 U 
2.0 U 

1370 B 

5.0 U 
..... . ··:, , .. S.O t: · 

... . 

. · , ·  
,· ,; , , ,  

2.0 U 
183 B 
7.8 B 

0.20 U 
27.0.;. Uf . 
888'-'j;:_:::: 
I.O· UJ . 
3.0 U 

2.0 U 
4.0 :tt'v -· 

10.0 U 

Water Water Water Water Water Water 
Low Low Low Low Low Low 

3/2/93 3/2/93 3/2/93 3/2/93 3/2/93 3/2/93 
3/15/93 3/15/93 3/15/93 3/15/93 3/15/93 3/15/93 

ug/L ug/L u2'L ug/L ue/L ur/L 

· ::.: • 4100 J .. :: ·· ·4250 J •·• · 
3l7Q. J 

24.0 U 24.0 U 
2.0 UJ::· •·•· '  

99.7 B l l l B 
1.0 U 1.0 U 
2.0 U 2.0 U 

271000 329000 
10.7 Ur: \:. ·: · :: 9.9 .. Ul?•• ••· 
5.0 U 7.4 B 

. . ..:::11 .. s 1 ·-,;;,;,21.0 .. J 
··-10100 .. J . ' # 97§.0 J 

32.3 32.7 
97800 107000 

918 960 
0.20 U 0.20 U 

24 U 
2.0 UJ:: . . . 
8.0 U 
1.0 U 
2.0 U 
246 U 

5.0 U 

5.3 
149 U 
3.5 B 

24.0 U 24.0 U 24.0 U 
,. " .-. _c-·• 3.s 1· -- :. . ..  3.7 J .,,,, 

176 B 124 B 174 B 
1.0 U 1.0 U 1.0 U 
2.0 B 2.0 U 2.3 B 

546000 380000 292000 
18l;'Uf · :? · ... UA UJ . .. :_ - ·::::is.3 J 
21.8 B 10.6 B 12.7 B 

19.6 19.8 27.3 
135000 134000 96200 

1860 825 671 
0.20 U 0.20 U 0.20 U 0.20 U 

888 l11 .- · •·•· 5940 J ·. )· 3400 1 )?. · .. 7810 Jtt 
.. tt--i.o uJ · .::. i:r:: 1.0 u,:: :/\ .. 1.0 UJ lt: 1.2 OJ):? : 1.0 ur ' Lt OJ 

3.0 U 

2.0 U 

76.7 UJ 
10.0 U 

3.0 U 3.0 U 3.0 U 
. . · -470. .::J. 

2.0 U 2.0 U 2.0 U 
16.i' UJ\. .:/ 4.0 ur .. ,:-:• 17.4 UJ L::: 

10.0 U 10.0 U 10.0 U 

3.0 U 3.0 U 
UtOO J 

2.0 U 2.0 U 
18.7 Ut l 21.2r --

305 - l  
10.0 U 10.0 U 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The associated value is an estimated quantity. 
U = The analyte was analyzed for, but not detected. 
UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. 
NA= Not analyzed 

4/14/93 



CASE ... 12787 
EPA Sample No. Lab Sample No. Matrix Level Date Collected Date Analyzed Units Analyte Alwninum Antirnonv Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Coooer Iron Lead Magnesium Manganese Mercury Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc ICvanide 

WW!2787V.XLS 

�?·1 - 13 MP7130 
1278704 Water 

Low 
3/2/93 

3/15/93 
ug/L 

)}' 1640} 24.0 U 
.·. 3,6 1 142 B 1.0 U 2.0 U 381000 

' 46.2 ):/ '· 26.8 B 

.§UMMARY OF /J}(tRG -.-.C ANALYSES - WATER 
r� f' 1 ••A<:i..,-,e .s - 7 19; P6- p·, -2 "· � P6- l,8 · �·,) 
MP719D MP7190 MP7245 MP8200 

1278705 1278707 1278706 1278710 Water Water Water Water 
Low Low Low Low 

3/2/93 3/2/93 3/2/93 3/2/93 
3/15/93 3/15/93 3/15/93 3/15/93 

ug/L ug/L ug/L ug/L 

) '\ 2020 1:. ._.,,/':"'" ' 1180 J •.•:
•. · . . 4$0 UJ .· 2.(,0 1 , . ... 24.0 U 24.0 U 24.0 U 24.0 U 4.0, J .. ... :r 2.8 1 : 

. .  2.0 ]J.J ·•· · · 2.0 JU 131 B 128 B 110 B 147 B 1.0 u 1.0 U 1.0 U 1.0 U 2.0 u 2.0 u 2.0 u 2.0 U 232000 230000 159000 287000 

· ,:• ,· 

Ut3. UJ° .'1 7;�.UJ · · •'='·· S.1 JJI >t· I3.0 U1· 21.2 B 18.3 B S.O U 8.5 B 

?6- (> <; -, :r MP9130 
1278708 Water 

Low 
3/2/93 

3/15/93 
ug/L 

= n30 1 · · •  24.0 U 
. )( 2.l ):=t· 118 B 1.0 U 2.0 U 269000 ... . 12.8 v, 5.0 u ;32.6 I ,, .. .  1$:9 U . .. J7A U ·113 u 1: < 20:o u ::::,·I; 14'.8 U 19400 J:-=' ..12500., J :: ,, ,."/ . 9980. J_  ·-·- · 2360 :]JJ . ·.• . 9680. : J? ' 33.8 32.9 24.4 3.7 13.3 129000 80700 73600 49200 89600 1560 1040 933 228 1530 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U '\- 1� J ::- 39.2 .1..,::.::-' ·: : · l4'.8. l 21:0 ur·· . 54.8 J.. 

?:/ 346() :J ·::r=-· 2340 1 2 2130 :J:C, '· 3660 J ::. 33so r· . .. .. 
1 ... .. ,, [0 U) .... J:tf UJ l:iO UJ to UJ · t1 u1 ')/: ;::::;

·:• "  : : : ;. 3.0 U 3.0 u 3.0 B 3.0 u 3.0 u 
:.64500 \l ·: , ,·3790_ 1 ·: 

· .•. 8970 ) 
. · 106Q()•J 8330:::f .. . 2.0 U 2.0 u 2.0 U 2.0 u 2.0 U 

18:2. UJ • · · ·· •�-3: QJ 12.itJJ / .. 4.0 Ul i2.4 vr 
.. 224 1 83.S. 0). §7 tTJ J . . .  ·3�,1 01 178 ] .· . "•: , . : 10.0 u 10.0 u 10.0 U 10.0 u 10.0 U 

Notes: B = The reported value is less than the CRDL, but greater than or equal to the IDL. J = The associated value is an estimated quantity. U = The analyte was analyzed for, but not detected. 

. . 

·::_: 1sso r,::-· 12.2 
89000 497 0.20 U 27 JJ.1. •· ·· •·• · 1970 J 2-:9 UJ 3.0 U 
124.09, J 2.0 U 10.S UJ , .  •�� UJ 10.0 U 

UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. NA = Not analyzed 

VALllJATED 

4/14/93 



CASE v. 12787 
EPA Sample No. Lab Sample No. Matrix Level Date Collected Date Analyzed Unit1 

Analyte Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron 
Lead Ma�esiurn Manganese Mercury Nickel Potassium Selenium Silver 
Sodium Thallium Vanadium Zinc ICvanide 

WW12787U.XLS 

SUMMARY OF INORGC ANALYSES - WATER 
MW02EB MW03EB MW10D3 MW1003 MP13EB 1278713 1278709 1280805 1280802 1280801 Water Water Water Water Water Low Low Low Low Low 3/2/93 3/2/93 3/2/93 3/2/93 3/1./93 3/15/93 3/15/93 3/15/93 3/15/93 3/15/93 

u&fL ug/L ug/L ug/L ug/L 
NA 270 4100 4250 144 B NA 24.0 U 24.0 U 24.0 U 24 U NA 2.0 U 2.0 U 2.0 U 2 U  NA 8.0 U 99.7 B 1 1 1  B S U  NA I.O U 1.0 U 1.0 U l U NA 2.0 U 2.0 U 2.0 U 2 U  NA 1370 B 271000 329000 246 U NA 4.0 U 10.7 9.9 B 4 U  NA 5.0 U 5.0 U 7.4 B S U  NA 5.0 B 27.8 27.0 8.7 B NA 664 10100 9760 33 B NA 2.0 U 32.3 32.7 5.3 NA 183 B 97800 107000 149 U NA 7.8 B 918 960 3.5 B NA 0.20 U 0.20 U 0.20 U 0.20 U NA 27.0 U 30.8 B 27.0 U 27 U NA 888 U 2080 B 1740 B 888 U NA 1.0 U 1.0 U 1.0 U 1 U NA 3.0 U 3.0 U 3.0 U 3 U  NA 1360 B 15800 15700 470 B NA 2.0 U 2.0 U 2.0 U 2 U  NA 4.0 U 14.4 B 16.1 B 4 U  NA 19.0 B 76.7 71.2 16.6 B 10 U 10.0 U 10.0 U 10.0 U 10.0 U 

Notes: 
B = The reported value is less than the CRDL, but greater than or equal to the IDL. U = The analyte was analyzed for, but not detected. NA = Not analyzed 

UNVALIDATED 
MP6130 MP6130 MP6150 1278701 1278702 1278703 Water Water Water 

Low Low Low 3/2/93 3/2/93 3/2/93 3/15/93 3/15/93 3/15/93 
uw'L ug.lL ug/L 
3540 3170 3600 24.0 U 24.0 U 24.0 U 3.8 B 3.8 B 3.7 B 176 B 124 B 174 B l.O U 1.0 U 1.0 U 2.0 B 2.0 U 2.3 B 546000 380000 292000 18.6 11.4 28.3 21.8 B 10.6 B 12.7 B 28.4 21.9 B 30.9 12100 11900 19100 19.6 19.8 27.3 135000 134000 96200 1860 825 671 0.20 U 0.20 U 0.20 U 306 93.5 153 5940 3400 B 7810 1.2 B 1.0 U 1.5 B 3.0 U 3.0 U 3.0 U 16100 11200 9920 2.0 U 2.0 U 2.0 U 17.4 B 18.7 B 21.2 B 469 166 305 10.0 U 10.0 U 10.0 U 

4/14/93 



EPA Sample 
Lab Sample 

Mat 
Le 

Date Collect 
Date Analyz 

Un 
Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
ICoi>PCr 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
ICvanide 

WW12787U.XLS 

SUMMARY OF INORG..a ANALYSES - WATER 
MP7130 MP719D MP7190 MP7245 MP8200 MP9130 
1278704 1278705 1278707 1278706 1278710 1278708 

Water Water Water Water Water Water 
Low Low Low Low Low Low 

3/2/93 3/2/93 3/2/93 3/2/93 3/2/93 3/2/93 
3/15/93 3/15/93 3/15/93 3/15/93 3/15/93 3/15/93 

ug/L ug/L ug/L ug/L ug/L ug/L 

3640 2020 1780 480 2460 2230 
24.0 U 24.0 U 24.0 U 24.0 U 24.0 U 24.0 U 
3.6 B 4.0 B 2.8 B 2.0 U 2.0 U 2.1  B 
142 B 131 8 128 B 1 10 B  147 B 1 1 8  B 
1.0 U l.0 U l.0 U 1.0 U l.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

381000 232000 230000 159000 287000 269000 
46.2 13.3 7.6 B 5.7 B 13.0 U 12.8 
26.8 B 21.2 B 18.3 B 5.0 U 8.5 B S U  
32.6 18.9 B 17.4 B 7.3 B 20.0 B 14.8 B 

19400 12500 9980 2360 9680 7550 
33.8 32.9 24.4 3.7 13.3 12.2 

129000 80700 73600 49200 89600 89000 
1560 1040 933 228 1530 497 
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
160 39.2 B 34.8 B 27.0 U 54.8 27 U 

3460 B 2340 B 2130 B 3660 B 3350 B 1970 B 
l.0 U 1.6 B 1.0 B 1.0 U 1.3 B 2.9 B 
3.0 U 3.0 U 3.0 B 3.0 U 3.0 U 3.0 U 

64500 8790 8970 10600 8330 12400 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

18.2 B 16.3 B 12.2 B 4.0 U 12.4 B 10.5 B 
224 83.5 67 35.1 178 64 
10.0 U 10.0 U 10,0 U 10,0 U 10,0 U 10.0 U 

Notes: 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
U = The analyte was analyzed for, but not detected. 
NA = Not analyzed 

4/14/93 



R!GION I 
oata Review Worksheets 

Site Name ��ltJ .... lUtfl� tf-1 
Reference Number -----

REGION I llVIEW OP INORGANIC 
CONTRACT LABORATORY DATA PACllGZ 

�� �'< 
The hardcopied { laboratory name) OF �HA- data package received 
at Region I has been reviewed and the quality assurance and performance 
data suCJnarized. The data review included: 

Case No. l-,.1 01 SAS No . 

SOG. No . � Matrix �!:V�ift@.�-
No. of Samples B...-=: 

Sampling Date ( •) � I, (<t !io 
Shipping Oate (s) 
Date Rec ' d  by Lab ?,/2-/g � l t 

Trip Blank No . :  
Equipment Blank No. : 11,f'o�. HPO-:,E-6, Hfl�Ee> 
Field Oup Nos: Mf'Jt1.P Mf tQD3 

'--
• 

sow No. ?>lq_o requires that speci fic analytical w�rk · b• done and that 
associated reports be provided by the laboratory to the Regions, EMSL
LV, and SMO. The general criteria used to determine the performance were 
based on an examination of: 

-Data Completeness -Field Duplicates · 
-Holding Times -Lab Control Sample Results 
-calibrations -Furnace AA Result• 
-Blanks -ICP Serial Dilution Results 
-ICP Interference Check Results -Detection Limit Results 
-Matrix Spike Recoveries -sample Quantitation 
-Laboratory Duplicates 

Overall Comment•: --------------------------

Definitions and Qualifiers: 

A - Acceptable data. 
:, - Approxi .. te data due to quality control criteria •. 
R - Reject data due to quality control criteria. 
u - Analyte not detected. 

Reviewer : �SU{ 8:{tll/ Date: 

., 



REGION 1 
Oata Review Worksheets 

I.  DATA COMPLETENESI 

HISSING INfQWTIQN PATE LAB CONTACTED PATE BEC 'Q 



REGION I 
oata Review Worksheets 

{J11 0� 
I I .  BOLDINO !t.IM!I Complete table for all sampl es and circle  the 

analysis date tor samples not within criteria . 

', 
HG CYANIDE I OTHERS '

1 

pH ·, ACTION 
'1 SAMPLE DATE DATE DATE DATE I IO I SAMPL£0 ANALYSIS ANALYSIS I ANALYSIS I I 

, --- , --- --- --- 1---1--- ---- , 
IKPb� 13/.2.l9� 3/'f li"!> �/til�� 1 �/ us14t31 

l 
I t,tP0�� I 3/-z. [ 1. '? �, 't / f3 ;J�liJ �[ t5]'t?> I 
1 \-{flOO.? !>[2-lf=3 ?>/ttf't?, ? / \2.-[O �(t?ff� I 
l l--lflOO? ➔1�,q� 3/1/13 ?>/ t2./Cf."?> �/,5'/f3 I 
f \-tf'l?E-� �[�{�? �{t/f3 �[�z.J't� 1»(t5/f'3 � ,�l,t?O �f �{'l3 �/ t /f3 °['-l['l3 1>/ 15"jf� I · 
1�Pt,tOO �,�ttt �  �/1/f? !>[Ll[f,_, Afrs/'l� I 
t 1A.f't,v;D ?> }z./'1� 1 "[" /<.3 "l>[ L-t l 'r� a/ r�q3 1 
l\-tf1L'W 3/2./q� 3/q/f3 a}'l/f?J 1>/1�f� I 
1Kf1L�D � l/f /a &[,;/�� alrtji?> I 
t�p1 cq o � 3/• /'r!> � 1 '"'ltt-& ?Jf,s-t1?> I 
I I 
1��72..i-t'5 l !,/ i../�7 !,/4/q?> -,.,J'"l(f�, �J 

cs-/f!> 1 
lttfSz..co I ?,/2./'t� 3/ ,[,?, 3['i q.} i[t'i"[i3 I 
1-�- 1------- -----I I 
1.-tfq,;o l �/2-/"� 1>/tt 1,2 1 1,  � 1, ?>/ ,s-/q; I 
I I I I 
1 --- 1 --- --- 1 

METALS - 180 DAYS FROM SAMPLE COLLECTION 
MERCURY - 28  DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14 DAYS FROM SAMPLE CO�CTION 

ACTION: 
1 .  I t  holding times are exceeded all positive results are 

estimated (J) and non-detects are esti�ated (UJ) . 

2 .  I f  holding times are grossly exceeded, the reviewer may 
determine that non-detects are unusable (R) . 



REGION l 
oata �eview worksheets 

Ill  A. INSTROMENT CALIBRATION (Section l )  

1 .  Recovery criteria - a.J.J o ',t-
List the ana lytes which did not meet the percent recovery (IR) criteria 
for Initial or Continuing Calibration. 

ICV/CCVI ANALYTE 1B ACTION SAMPLES AffECTEQ 

ACTIONS : 

I f  any analyt• does not meet the IR criteria follow th• actions stated 
below: 

For Pos itive Results:  

Metals 
Mercury 

• cyanide 

Accept 

90-ll0IR 
80-1201R 
85-115\R 

For Non-detected Results: 

Metals 
Mercury 
cyanide 

Acc•pt 

90-1251R 
80-135IR 
85-ll0IR 

Estim1t1 CJ'.> 

75-89\R, 111-125\R 
65-79\R, 121-135\R 
70-84\R, 116-130\R 

Esti111at1 CQJ'> 

75-89IR 
65-79\R 
70-84\R 

B1j1ct <Bl 

<75\R, >125\R 
<651R, >135\R 
<70\R, >130\R 

B•1•ct CB> 

<75IR, >125\R 
<65IR, >13SIR 
<70IR, >130\R 



• 

REGION I 
Data Rev iew Worksheets 

III • • INSTROONT CALIBRATION (Section 2 )  

2 .  Analytical Sequence 

A .  

B. 

Did the laboratory use the proper number ot 
standards tor cal ibration as described in the 
sow? 
Were calibrations performed at the beginning ot 
each analysis? 

c. Were calibration standards analyzed at the be
ginning of sample analysis and at a minimum fre
quency of ten �rcent or every two hours during 
analysis, whichever is more frequent? 

o .  Were the correlation coefficient• for ·�e cali
bration curves for A>.,  Hg, and CN � 0 . 995? 

E. Was a standard at 2xCROL analyzed for a l l  ICP 
analyses? 

If No, 

� or No 

@ or No 

@ or No 

(9 or No 

8or No 

The data aay be affected . Use professional judgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below and l ist the samples affected • 



REGION l 
oata Review Worksheet 

IV A. BLAN� ANALYSIS RESULTS (Sections 1-3 )  

List the blank contamination in  Sections l , 2 below. 
worksheet  should be used for soil and water blanks. 

A separate 

1 .  Laboratory Blanks 

.QAlE ICB/CCBt PREP BL 
� 1  

CCl?li'-
ubtt � 

2 .  Equ ipment/Trip Blanks 

l2All EOUIP BL# 
t,{, 0 2--€-6 

Hl'OZ,€.t? 

K�OZ,E:-e> 

tH'OZ.Ee> 
KfO'l..E-e, 

3 .  Frequency Requirements 

ANALYTE 

Vfi 

{_( 

ANALYTE 
A-t-
Co.. 
l LA  
f� 

M� 

MATRIX : W� 

CQNC,/UNITS (� l <..) � - '  
\ .  'Z-

CQNC, t!.!NITS (OA It.) 
;,,o 
\�'1 0 

'5 
(p(p '-t 
\ 'o� 

A.  Was a preparation blank analyzed for each matrix, 
for every 20 samples and for each digestion 
batch? � or No 

§r No 
B. 

I f  No, 

Was a calibration blank run every 10 samples or 
every 2 hours whichever is more frequent? 

The data may be affected. Use professional j udgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below, and l ist the sample• affected. 



REGION l. 
oata Review Worksheet 

IV A.  BLAN� ANALYSIS RESULTS (Sections 1-3 )  

List the blank contamination in Sections l , 2 below. 
worksheet should be used for soil and water blanks . 

A separate 

l .  Laboratory Blanks 

ICB/CCBI PREP BL ANALYTE 

MATRIX: Wkt'E.r2-
CONC. /UN ITS 

2 .  Equipment/Trip Blanks 

EOUIP BLt 
�fO<-E-e, 

ANALYTE 
(Yl ,,,  

CONC. /UNITS {oa t t.-) 
' .  to 

l¾O 

3 .  Frequency Requirements 

A. 

B. 

If No, 

Was a preparation blank analyzed for each matrix, 
for every 20 samples and for each digestion 
batch? 

Was a calibration blank run every 10 samples or 
every 2 hours whichever is more frequent? 

� or No 

�or No 

The data may be affected. Use professional judgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below, and l ist the samples affected. 



REGION I 
oata Review Worksheets 

IV 8.  BLAN� ANALYSIS RESULTS (Section 4 ) 

4 .  Blank Actions 

The Action Levels for any analyte is equal to five times the highest 
concentration of that element ' •  contamination in any blank. The action 
level for sampl es which have been concentrated or diluted should be 
multipl ied by the concentration/dilution factor. No positive sample 
result should be reported unless the concentration of the analyte in the 
sample exceeds the Action Level (AL) . Speci fic actions are as fol lows : 

1 .  When the concentration is greater than the IOL, but less than the 
Action Leve l ,  report the sample concentration detected with a u . 

2 .  When the sample concentration is  greater than the Action Level , 
report the sample concentration unqualified. 

MATRIX :  

ELEMENT 

1(\ 
(A 

l<  

Cv 

F..(.. 
Mt 
r{\;i 

Wkt'F...iL 

MAX, CQNC,/ Al,L 
UNIT��tt.) UNITS (�It) 

210 1?50 
l?-ZO {pfo5r> 

Lt .4t'2..1 ,�., 
5: 0 ZG'. 0 

(JC,'-( ?>2-:2.c 

l'o? a ,,s 
,.� o1 

ELEMENI 

IJA 

� 

Vil 
'Z..t1 

� 

MATRIX : W� 

MAX, CQHC,/ 
UNITS(�tL) 

P�<,o 

f. 't-

L{ .  ' 

' 4' .  0 

ALL 
UNITS (Ut l �) 

(.p'(;oo 

(p 

u,.s- . 
�5 

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in 
order to compare the• with the sample results. 

Cone. i n  ug/L X Volume diluted to (200ml) X � X lOOOgm x 1mg • mg/kg 
Weight digested (lgram ) 1 000ml 1kg lOOOug 

Multiplying this result by 5 to arrive at the action level gives a final 
result i n  mg/kg which ·can then be compared to sample results . 



REGION I 
oata Review Worksheets 

V A. ICP INTZU!RENCZ CHECK SAMPLI (Sections l ' 2 ) 

1 .  Recovery Criteria - a.1..J. e; 1,£-

List any e lement• in the ICS AB solution which did not meet the criteria 
for IR.  

DATE ELEMENT \R ACTION SAMPLES AFFECTED 

ACTIONS : 

If an e lement does not meet the IR criteria , follow the actions stated 
below: 

PERCENT BICQYEBX 
<501 50-791 >1201 

Pos itive Sample Results 
Non-detected Sample Result• 

2 .  Frequency Requirements 

R 

R 

J 
UJ 

Were Interference QC samples run at the beginning and 
end of  each sample anal.ysis run or a minimwa of twice 
per 8 hour working shift, whichever is more frequent? 

If  no, 

J 
A 

Gor No 

The data .. y be affected. Use professional jud·gement to determine 
the severity of the effect and qual ify the data accordingly. Discuss 
any action• below and l ist th• samples affected. 



R£GIOM I 
oata Review Worksheets 

VI. MATRIX 8PIO 

TR t MATRIX: IV� 

1 .  Recovery Criteria 

List the percent recoveries for analytes which did not meet the 
required criteria. 

S - amount ot spike added 
SSR - spikes sample result 
SR - sample result 

Analyte 

�mot! 
SSR SR S \R Action 

-?l PJ, Ml I �-ov I '5l>l!). Q I <, :?· e l -'¥2_..,.,.d_.c..ti.-'_O'\ __ I�· �7 I :i · t z:e, 1 _,_� __ o ___ . o __ 
1 

31 • ':t I :J"', v.t 
!Qt'-\(. '-1'-\I I '!!i1�.1'-i8 I \@.o 1

...Meik-. 1::�;J?P$:�===== ft· �':f I 1 • QV I l «>· Q I "., ?f:: 1-X:-,,.., ... .ir-._ __ _ '1:\ · 'l>':11 I lo· o v I \00 · o (1':f • e I --N-e ..... a .... tts .... · .. o,..____ 
------ -----1----1 1--- 1------------ -----1----1 1--- 1------------ -----1----1 1--- 1------------ _____ , ____ , , ___ , _____ _ 

Matrix Spike Actions apply to all samples of the same matrix. 

ACTIONS: 

1 .  I f  the sample concentration exceeds the spike concentration by a 
factor of 4 or more , no action is taken. 

2 .  If any analyte does not meet the \R criteria follow the actions 
stated below: 

PERCENT RECQYEBX 
5l.Q.1 301-741 

Positive Saaple Result• 
Non-detected Reaulta 

J 
R 

J 
UJ 

>1251 

J 
A 

2 .  Frequency criteria 

A .  

B. 

Was a matrix spike prepared at the required fr•- /.::� quency? � or No 

was a post digestion spike analyzed 
that did not aeet required criteria 
spike recoveJY? 

for eleaents 
for matrix 

� Ot'll'{ tbl' lN +- "1tf;('('fJf\'/ 
A - Mparate workshee-'t should be used for 

@!)or No 

each matrix spike pair. 



REG.ION I 
oata Review Worksheets 

VI I .  LABORATORY DOPLICATBI 

List the concentrations of any analyte not meeting the criteria for 
duplicate precis ion. For soil duplicates, calculate the CROL in mg/kg 
using the sample weight, volume and percent aolids data for the sample. 
Indicate what criteria was used to evaluate precision by circling either 
the RPO or CROL for each element. 

MATRIX :_I..U_�----

Element � somp11 • 
'::1f1f 10 

ouplicat•t 
t-<P1l'tQP 

Bf.0 Action 
water soil 
ug/L mg/kg 

Aluminum_, _200_ 1---1 ------ ------l �,e, -�---
Ant im<?ny_ 1 _60_ 1 ---I 1 -- ----
Arsen1c_ 1 _10_ 1--- I 1-- ----
Barium.�- 200 l---1 Beryllium_ l =--5= 

------ I 
Cadmium I 5 1 ---1------

,.. I--
Calcium-l--mo- l :::::1 I ----
ChroJ1i�I- 10- I I I 
Cobalt -1-,0-1:::::' 1 --
Copper __ l=25:i ___ 1 I?(,.] 

_
;r 
__ _ 

Iron. ___ 1_100 1?1 ·6 ----a;c ___ _ 
Lead.___ 5 
MagneaiWD_l_5000: l-- ----
Manganese_ 1_15_ 1 -- ----
Mercury_ 1_0 . 2_ 1 -- ----
Nickel____ 40 
Potasslum_ l_sooo: ��-:e' __ ;: __ _ 
Selenium_

1
_s_ 1-- ----S ilver ___ 1_10_ 1-- ----Sod iua __ 5000 

Thallium_l:.._10: 1-- ----
Vanadium_ 1_so_ 1 �- -"""'!"'""--
zinc..,...,.___ 20 ;z.� -r :!' 
Cyanide_! =10: ! ' -----
Laboratory Duplicate Actions should be applied to all other samples of 
the · sam• matrix type. 

ACTIONS : 

1 .  Estimate (J) positive results for element• which have an RPO >20, 
for water■ and >351 for soil■•  

2 .  If sample results are less than 5x the CROL, estimate (J) positive 
results for element• whoa• absolute difference i s  >CRDL, (2xCRDL for 
soils) . If  both •••Pl•• are non-detected, the RPO ia not calculated 
(NC) . 



REGION I 
Data Review Worksheets 

r � VIII .  FIELD OOPLICATES - u..e_ o� 

List the  concentrations of all  analytes in the f ield duplicate pa ir .  
for soil  dupl i cates ,  calculate the CRDL in  mg/kg using the sample weight , 
voluroe a nd percent solids data for the samp l e .  Indicate what criteria 
was used to evalute the precis ion by circ l ing e ither the RPO or CRDL for 
each el ement.  

MATRIX: VJ� 
Element � Sarnole t Duplicatel 

water soil fe:P\0- ()3 f(::)P\0-o�p 
ug/L mg/kg Mfl�?> t-\1' \ 0t>.3 

Aluminum 1 200 ' --- ' "1urt? 1 �lE>O I �.r.,7. 
Antimony=l =

-
60= l -

-
- l ----------1 -............. ---

I

--
Arsenic __ 1 __ 10_ 1 ___ 1 I l --=-:-,:c--
Barium ___ 1 _2 00_ 1  ___ 1 \.,L l I �(l-J I H�o 
Bery; l iu.m_

1 
__ s_ 1 ___ 1 l 1 --Cadm1um I 5 I --- I Calcium-- 5000- -�-2.J-A._e>o_o ___ l ;l.j t.o"OO I \CJ, '?• 

Chroroi�l
1
- 1 0- l

1
===== l,

-='1.z:;..:z, 9-""-""----- I
I 

\O • I I B-ro 
Cobalt  - -so- ___ 1·":t 

I NC.... Copper--- 1
1
-2 5- 1

1 

___ 1
1 

?::z. a I ;l., • e I 2>,e Iron --- --100- �;1 t,o \0100 I 3,-1 • Lead====== 1- 5 I===== I 1;-z. • \ I 'bz .:,. 1 \. tl. 
Magnesium_ , _5000=

1
--- 1 tOJ OCC I q,seo I <t'Zo I Manganese_ 1 _1s_ 1 ___ 1 9.wo I q,l?J I t:;t .. I Mercury __ 1 _0. 2_ 1 ___ 1 I I I Nickel-,--__ 4 0  J---I  .2.1 ,Ql) � - �  i;ic,_ 

Potas�ium_ l _sooo= , -
-- I �,'40 I 'Z.D&O I \J,f>� S e l enium_

1
_s_

1 
___ 1 I ' ===: I S i lver 10 � 

Sodium-- 1, sooo- 1
, 

1
, \.6'"1,00 ', lS"Ba:> ,1 6,w31J 

Tha l l ium - 10- --- l 
Vanad ium- 1 -so- 1 --- 1 --

l.ll
-, l--- l \'""-•'1 I '1-t• l 

z i nc -l-20- l===== I 1 l ,  -z_ I ::lC«,'1 I e>to I 

Action 

,d/ 
cyanide - l -10- I  I I 1---=- 1 --•-- -•--- 1 I , __ , ___ _ 
Field Duplicate Actions should be applied to all  other samples of  the 
same matrix type. 

ACTIONS : 

1 .  Est imate (J) positive results for elements which have an RPO >30\ 
for waters and >SOt for soi ls .  

2 ,  I f  sample results are less than 5x the CRDL, estimate (J) pos it ive , 
resu 1 ts uui (Pl) oondetect od rH1rttlt:s for elements whose absolute 
d i f ference is >2xCRDL, (4xCRDL for soil s ) . I f  both samples are non
detected, the RPO is not calculated (NC) . 



.,,. 
l -

1. REGION I 
Data Rev iew Worksheets 

VII I .  FIELD DUPLICATES 

List the concentrations of a l l  analytes in the field duplicate pair.  
For soil dupl icates , calculate the CRDL in  mg/kg us ing the sample weigh t ,  

. volume and percent solids data for the sample.  Indicate what criteria  
was used to evalute the precision b y  circl ing e ither the RPO or CROL for 
each e lement . _..,,,. �  MATRIX: \Uft\� ------
Element � Sample t pupl icatet 

water soil f&Pl-\ct fbf>1- lC\D 
B.f12 Acti on 

ug/L mg/kg F{r.lf I i\o I-\P·tt.4tOP 
Aluminum_, _200_1 ---l---'-17_�--- l -�2.l)-z.D-=------ 1 ' �"• I �L'> -.t,tt6'\ 
Antimony_ , _60_ 1 --- 1 I l7rro I Arsenic __ 1 _10_ 1 ___ 1 2-3' I 'f.Q b"2� l --+----
Barium ___ 1 _2 00_ 1 ___ 1 ('2..� I l:311 f'.3,. l --+---
Beryl l iwn_ 1 __ s_ 1 ___ 1 I 1 -- l--+----

�:f�f�:- 1 soo�- 1 --- 1 VzDa:o I ;i.�.z_�oo 'I' 
Chrorn ium_l =--10= 1 ===== 1  1-'1 I \2,.?z l o I T pµc, 
cobalt __ 1

_so_ 1 ___ 1 t2, -� 
I 2,,\ -Z-- I I '::)Q !Y:tct'\. 

copper __ 1 _2s_ 1 ___ 1 l:l ·'1 I \g., I !. I 
Le
lro

ad
n ___ , _10

5
0 1---1 a,w I l)S?o 1�·• '1 

I I I l-':i· c.f l 3z. 1 
Magnesium_

1
_sooo=

l -- l 2�vIUl I U>1DO I I Manganese_ 1 _1s_ 1 
___ 1 _j � I \Q'iP ,

.,...,...,,,__
I :!����--1-0

• �- 1 ===== 1  �-6 I ,,,.7- l�I Potas�ium_
1 _

sooo=
, ---

I
� I '2.'4D I I Selen1um_ 1 __ s_ 1 ___ 1 

�O\) I l·b 
I ___ I S i lver 10 

Sodium-
-

! sooo-l I f,!10 1 t\110 1
1 2.,♦ 1

1 Tha l l ium I - 10- 1 -- -1 I 
Vanadium- 1

1
-50- 1

1
---1

1 
\'2, .7,.. '

1
-«�fo---,.1,--- 1

1
2�1o 1, 

Z inc -
1
-20-

, ==== , t,7, C2 I �� -� I z,-:a;,-,, 1 
cyanide __ ,=10:, ___ 1 1 , __ , V 
F ield Duplicate Actions should be applied to all other samples of the 
same matrix type. 

ACTIONS : 

1 .  Esti mate (J) positive results for el ements which have an RPO > JO\  
for waters and >50\ for soils .  

2 .  If sample results are less than Sx  the CRDL, estimate (J) pos it ive , 
results aAsl (JJJ) nondetectod ree'9l�s for elements whose absolute 
dif ference is >2xCRDL, (4xCRDL for soils) . If both samples are non
detected, the RPO is not calculated (NC) . 



REGIOM I 
oata Review Worksheets 

IX. t,ABOAATORY - CONTROL SAMPLI 

1 .  Aqueous LCs - "1)  l>,_ 
List any LCS recoveries not within the eo-120, criteria and the samples 
af fected . 

ELEMENT 1B ACTION SAMPLES AFFECTED 

2 .  Sol id LCS 
List any analytes that were not within the control Yindows set by the 
EPA for the solid. LCS sample .  The 80-1201 criteria is not used to 
evaluate solid LCS results. 

ELEMENT LCS coNc. CONTROL WINDOWS ACTION SAMPLES AFFECTED 

ACTIONS : 

AOUEQUS LCS 

Positive Result• 
Non-detected Results 

� 

R 

Perc1ot B•cov•rv 
51-791 

J 
UJ 

>1201 

J 

A 

SOLID J&S <EPA Control Window■ 
Positive Result• J 

>EPA control windows 

J 

Non-detected Results UJ 

J .  Frequency criteria 

A. Was an LCS analyzed for every matrix, every 
digestion . batch, and every 20 saaplea? 

A 

G)r No 



REGIO». I 
Data Review Worksheets 

X A. PtmN�CI ATOMIC ABSORPTION ANALYIII 

1 .  '_;>upl icat• Precision 

--/-�--- oupl icate injections and one-point analytical spikes were per
formed for all samples : duplicate injections agreed within � 
201 . 

-------- Duplicate inj ections and/or spikes were not performed for the 
following samples/elements: --------------

-------- Duplicate injections did not agree within � 201 tor samples/ 
elements :  ________________________ _ 

2 .  Post Digestion Spike Recoveries 

-�-----� 

Spika recoveries met the 85-1151 recQiery criteria for all  
samples. 

spike recoveries did not meet the 85-115\ criteria but did 
not require MSA for the following sample�/•lements : 

MSA was used to quantitate analytical results when con
tractually required. 

X: Correlation coefficient• �0. 995, accept results . 
Correlation coefficients <0.995 for sample 

numbers/elements: __________________ _ 

-------- Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements: _______________ _ 

ACTIONS : 

1 .  Estimate (J ) positive results i f  duplicate injections are outside 
± 20  I RSD or CV. 

2 .  I f  the saaple absorbance is <501 of post digestion spike absorbance 
th• folloviftCJ actions ahould be appl ied: 

Positive Sample Results 
Non-detected Reaulta 

PERCENT BECQYEBX 
� 111-841 

. J or R 
R 

J 
UJ 

>1151 

J 
A 

J .  Esticate (J) sample results i f  MSA was required and not performed. 

4 .  Estiaate (J) sample results if correlation coefficient was <0 . 99 5 .  



REGION I 
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XI.  I Nt>OCTIVELY COUPLED PLASMA ( ICP) SERIAL DILUTION ANALYSIS 

serial Dilutions were performed tor each matrix and results 
of the diluted sample analy•i• agreed within ten percent of 
the original undiluted analysis .  

Serial Dilutions were not performed 'tor the following: 

serial Dilutions were performed , but analytical results did 
not agree within 10, for analyte concentrations greater than 
50x the IDL before dilution. 

Report a l l  results below that do not meet the required laboratory 
criteria for ICP serial dilution analysis. 

MATRIX: Wt\1f.b 
ELEMENT IDL 50xIDL SAMPLE 

RESULT 
SERIAt" 

DILUTION 
ID ACTION 

Aluminum ! 79.0 l?t1572 ! lJf?l. le<e Z.';il9 •Q92 2t,-.e '! d'\o-r: 
8ariua I I 1 ------ ------ ----1 ----
Beryll iu•

t
--- l ---l t----

cadmiua_1 ___ 1 ___ 1 1 ----
CalciWII 
Chromiu•-l 4.0 1'2,{::Q I 7 -f,':!-l3: ;2.Q,QU LGQ I� .:r l �  

Cobalt_l ---l ---1 1 ----
Copper_ 1 ___ 1 ___ , 1 ___ _ 

t!�� . 1 --- 1--- 1 1 ----

Magnesiua l ___ l
l ___ ,1 1'---

Manganese 1 

Nickel ,-ie
.....,,.._

.o
..,..- I � I �L.f � l75',0 lJ �00 I :T, ur 

Potasaiu•l .t> ,�, 2 1 tw§� ':IYLf a-012 100 I <I, IN 
Silver I---'-=- I 1 -=---
Sod i ua= 14y2 ,o i#iW I B':1 CP<, -e :z, -.t ':i z..S .J¼ 13: «1-2 I J", u� vanadiwa_

1 
y.o I U>Q I 12 .,cez B 20 ,op LOO I g:,o-r Zinc ___ , '.210 , 15P , k1-0 :Ji?•kl 'B l "'l - �  , -J',uf 

Actions apply to all samples of the same matrix. 

ACTIONS: 

1 .  Estimate (3) positive results if ID >15. 



REGION I 
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XII. DBT!CTtOM LIMIT R!SOLTI 

1 .  Instrument Detection Limits 

Instrument Detection Limit results were present and found to be 
less than the Contract Required Detection Limits. 

IDLs were not included in the data package on Form XI . 

IOLs were present, but the criteria was not met for the 
foll owing elements : ___________________ _ 

2 .  Reporting Requirements 

If No, 

Were sample results on Fona I reported down to 
the IDL not the CROL for all analytea? 

Were sample results that were analyzed by ICP 
for Se, Tl , As, or Pb at least 5x IDL. 

Were sample weights, volumes, and dilutions 
taken into account when reporting detection 
l imits on Fon I .  

Qr 

G)r 

Gor 

No 

No 

No 

The reported results may be inaccurate . Make the necessary changes 
on the data summary tables and request that the laboratory resubmit the 
corrected data. 



REGION I 
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XIII. SAMPL&- QUAMTITATION 

Sample results tall  within the linear range for ICP and �ithin 
the cal ibrated range tor all other parameters . 

Sample results were beyond the linear range/ calibration range 
ot the instrument for the following samples/elements: 

In the space below, please show a minimum of on• sample calculation 
per method: 
� -':>o-mptc. �f"tl �o Rt..ft'\t � \ lrt.- �o '1 'L 

e:t1.0t1._ � "'-"iv "l ' L.. 

FURNACE Fol- H 1 "'s »> • " e. 
ct"o."t- �� � .. u� 

MERCURY fo"-t-'\ 1 W-,.- o,-z.u 
S(� ltp. o.c,e> 

CYANIDE Fo,tt-t I W lO,OU 
s�- \U,1uttl-

For soil samples, the following equation aay be necessary to convert 
raw data values (usually reported in u9/L) to actual sample con
centrations (mg/kg) : 

The lab i• required to use l gra■ sample (wet weight) to 200 ml . 

Wet weight concentration • 

digest cone. in llSI X 200ml X lL X 
L l 911 1000 ml 

1oooqm X 1mg • mg 
1kg lOOOug kg 

In addition the sample results are converted to dry weight using the 
percent solids calculations: 

wet weight cone, x 100 
lsolida 

• final concentration, dry weight (mg/kg) 



_ . -: .. � --� 
HMM Associates, Inc. 

6908/HAZ/12669I A Summit Company 

April 16, 1993 

Mr. James H. Keith 
WW Engineering & Science, Inc. 
50 IO Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Inorganic Data Validation Report 
Southwest Laboratory of Oklahoma 
Metals: 15 low concentration samples 
Cyanide: 17 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the inorganic analytical data from 17 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluatioi: Inori:anic Analyses, 
February 1989: 

* - data completeness 

* - holding times 

• - calibration verification 

- field and laboratory blank results 

* - ICP interference check sample results 

- matrix spike percent recovery results 

- laboratory and field duplicate results 

* - laboratory control sample results 

- ICP serial dilution analysis 

* - sample results 

l!l(\ R a � n  \ 1 L'n111• Conrorcl .  \I \ 0 1 7-1'.l  :;0111:17 1 - 1 000 F.1 1 :;0111 :17 1 - '.l -lliH 

1'/Jrt•1• f.' \c•r11 l i 1 1· /';1 r� /Jri l 1• Jl(-1//11nl. \II 1!.'/ l / 11 /ili:l/li-l i - / 1// 11 F;" 1;11:1 /1 :!li--H IJ  



Mr. James Keith 
April 16, 1993 
Page 2 

• All criteria was met for this parameter . 

Data Completeness 

The packages were complete and legible. 

Holdin& Times 

All holding times were met for all analytes. 

Calibration Verification 

All calibration results were reviewed and found to be acceptable. 

Field and Laboratory Blanks 

The method blanks were prepared and analyzed at the required frequency. The initial 
and continuing calibration blanks were also reported. There were four field blanks, 
MGPOEB, MW03EB, MSWEB3, and MWEB03, included in the data package. 

The initial calibration blank (ICB) had a reported concentration of 4.2 ug/L for 
vanadium. The action level for vanadium is 21.0 ug/L. Samples MW23D3 and 
MW2503 had results less than the action level. These samples will be treated as non
detects and qualified U. 

The following analytes were detected in field blanks: 

Aluminum 
Copper 
Iron 
Lead 
Manganese 
Sodium 

94.8 ug/L 
8.4 ug/L 
22.5 ug/L 
2.1 ug/L 
2.2 ug/L 
1240 ug/L 

Sample results less than five times the reported result for the above analytes will be 
qualified U and treated as non-detects. 

ICP Interference Check Sample Results 

The reported results for the ICP interference check sample A were acceptable. 

Matrix Spike Recovery Results 

The review of the matrix spike results revealed deficiencies summarized in the 
following table. 

The action apply to all samples of the same matrix. 

6908/HAZ/ 126691 
HMM Associates, Inc. 



Mr. James Keirh 
April 16, 1993 
Page ] 

Sample No, Matrix 

MW23D3 Water 
MW23D3 Water 
MW23D3 Water 
MW23D3 Water 
MW23D3 Water 

Analyte 

Aluminum 
Antimony 
Arsenic 
Iron 
Mercury 

- � - -- -----

Percent Recovery 

331.5% 
24.7% 
16.2 

339.2 
163 

The positive results for the above analytes have been estimated (}}. 

The non detect results for antimony and arsenic have been estimated (UJ). 

The non detect results for aluminum, mercury, and iron are accepted as reported by the 
laboratory. 

Laboratory and Field Duplicates 
Arsenic did not meet required criteria for laboratory duplicates, however, arsenic has 
already been qualified due to poor matrix spike recoveries. 

Field duplicate results were not met for the following analytes: aluminum, chromium, 
iron, manganese, nickel, and zinc. Positive results for chromium, manganese, nickel, 
and zinc will be estimated (J}. aluminum and iron have already been qualified due to 
poor matrix spike recoveries. 

Laboratory Control Sample Results 
The laboratory control sample results were reviewed and found to be acceptable. 

ICP Serial Dilution Analysis 

The following compounds did not meet the required criteria for serial dilution: 
chromium, cobalt, nickel, potassium, and vanadium. Positive results for these 
compounds will be estimated (J) and non detects will be estimated (UJ). 

Sample Results 
All sample results were reported accurately by the laboratory. 

6908/HAZ/ 126691 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 4 

Data tables have been provide that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, 
please feel free to call me at (508) 371-4000. 

Sincerely, 

Cf/&!i; );;£{ 3fali 
Melissa J. Solari 
Data Reviewer 

�<?41� -
Cosmo Gallinaro 
Project Manager 

6908/HAZJ 126691 
HMM Associates, Inc. 



Case No. (2669 

EPA Sample No. 
Lab Samole No. 

Matrix 
Level 

Date Collected 
Date AnalJUd 

Uniu 
Analyte 
Alwninum 
Antimonv 

Arsenic 
Barium 
Betyllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Coooer 
Iron 
Lead 
Magnesium 
Manirancse 
Mercwv 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
!bvanide 

WWI2669U.XLS 

?,I�(<. 

S� OF IN�l\,G 
?t; .,.,._ �.- e � _, 'f• 

C ANAL YS�S • WATER 
e •"..> �� v-s{. .. l(a,::> :t. r- , A  

MGPOEB MGP31)3 MGP303 MGP4D3 MGP4S3 
1266902 1266902 1268101 1266908 1266907 

Water Water Water Water Water 
Low Low Low Low Low 

2/17/93 2/17/93 2/17/93 2/17/93 2/17/93 
3/1/93 3/1/93 3/1/93 3/1/93 3/1/93 

ug/L ug/L ug/L uw(. uc/l, 

79.0 U 168 B 432 814 946 
35.0 U 35.0 U 35.0 U 35.0 U 35.0 U 
2.0 U 2.0 U 2.0 U 4.7 B 2.5 B 
8.0 U 94.2 B 96 B 117 B 94.2 B 
I.O U 1.0 U 1.0 U 1.0 U I.O U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

246 U 128000 142000 232000 153000 
4.0 U 4.0 U 4.0 U 5.4 B 4.0 U 
5.0 U 5.0 U 5.0 U 5.5 B 6.2 B 
8.4 B 3.0 U 7.8 B 10.7 B 16.4 B 

22.5 B 633 1450 4660 4330 
1.2 B 1.0 U 1.2 B 4.5 6.1 
149 U 38800 44200 40700 44100 
2.0 U 54.9 124 606 394 
0.2 U 0.2 U 0.2 U 0.2 U 0.33 

18.0 U 18.0 U 18.0 U 400 65.3 
888 U 2770 B 3220 B 3820 B 3090 B 
I.O U 1.0 U LO U I.O U l.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 

1240 B 5990 6260 9290 8000 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 
3.0 U 23.4 56.6 289 173 

10.0 U 10.0 U 10.0 U 10.0 U IO.O U 

Notes: 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
U = The analyte was analyzed for, but not detected. 
NA = Not analyzed 

MIT103 
1266909 

Water 
Low 

2/17/93 
3/1/93 

af/L 

3270 
35.0 U 
40.8 
120 B 
I.O U 
5.4 

66300 
8.3 B 
5.0 U 

14.8 B 
7010 

6.3 
30400 

333 
0.33 
18.0 U 

2130 B 
I.O U 
3.0 U 

29300 
2.0 U 
4.0 U 

23.9 
10.0 U 

"Rt--··k 
MSWEB3 

1266918 
Water 

Low 
2/17/93 
3/1/93 
uc/l, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Q 1,, UNVAL ATED 
-;?(-· ... ,,_., - ";1.T> 

MWEBO3 MW02D3 
1266901 1266914 

Water Water 
Low Low 

2/17/93 2/17/93 
3/1/93 3/1/93 

ue/L uf/L 

79.0 U NA 
35.0 U NA 
2.0 U NA 
8.0 U NA 
I.O U NA 
2.0 U NA 
246 U NA 
4.0 U NA 
5.0 U NA 
3.0 U NA 
9.6 B NA 
2.1 B NA 
149 U NA 
2.0 U NA 
0.2 U NA 

18.0 U NA 
888 U NA 
I.O U NA 
3.0 U NA 

442 U NA 
2.0 U NA 
4.0 U NA 
3.0 U NA 

10.0 U 10.0 U 

4/14/93 



Case . •  :l669 

EPA Sample No. 
Lab Sample No. 

Matrix 
Level 

Date Collected 
Date AnalJUd 

Units 
Anal:rte 
Aluminum 
Antimonv 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
ICooocr 
Iron 
Lead 
Mamesium 
Manganese 
Mercwy 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
:Cvanide 

WWI 2669U.XLS 

'?t...!>-Ol.. 13 l,rn 6., 
MW0203 MW03EB 
1266913 1266917 

Water Water 
Low Low 

2/17/93 2/17/93 
3/1/93 3/1/93 

a&II, ar/L 

NA 94.8 B 
NA 35.0 U 
NA 2.0 U 
NA 8.0 U 
NA I.O U 
NA 2.0 U 
NA 246 U 
NA 4.0 U 
NA s.o u 
NA 3.0 B 
NA 22.4 B 
NA 1.6 B 
NA 149 U 
NA 2.2 B 
NA 0.2 U 
NA 18.0 U 
NA 888 U 
NA I.O U 
NA 3.0 U 
NA 542 B 
NA 2.0 U 
NA 4.0 U 
NA 3.0 U 
10.0 U 10.0 U 

Notes: 

SUMMARY OF INORG ANALYSES - WATER 
• w�, . .n.::;�e J.1,� .. -2:r. uh,-;,. _., 1-<u•· >(7 

MW13D3 . MW2303 MW:2503 MW2703 
1266911 1266910 1266912 1266904 

Water Water Water Water 
Low Low Low Low 

2/17/93 2/17/93 2/17/93 2/17/93 
3/1/93 3/1/93 3/1/93 3/1/93 

u&ll, u&fL ut/1, ue/L 
7140 12700 6730 13500 
35.0 U 35.0 U 35.0 U 35.0 U 
16.9 13.5 4.2 B 6.8 B 
456 442 162 B 509 
l.O U I.O U I.O U 1.9 B 
2.0 U 2.0 U 2.0 U 2.0 B 

164000 153000 181000 998000 
7.2 B 13.3 16.3 35.4 
8.4 B 10.5 B 12.0 B 22.6 B 

67.7 82.l 41.2 233 
21800 22400 13000 26000 

29.4 38.5 24.9 112 
65800 58900 62800 172000 

3150 3340 2070 2270 
0.2 U 0.54 0.2 U 0.2 U 

26.1 B 40.2 40.l 123 
2400 B 2760 B 2640 B 3800 B 

I.O U l.0 U I.O U 6.8 B 
3.0 U 3.0 U 3.0 U 8.4 B 

28400 29300 28000 5810 
2.0 U 2.0 U 2.0 U 2.0 U 

20.7 B 25.5 B 16.4 B 36.9 B 
86.3 107 103 296 
10.0 U 10.0 U 10.0 U 10.0 U 

B = The reported value is Jess than the CRDL, but greater than or equal to the IDL. 
U = The analyte was analyzed for, but not detected. 
NA= Not analyzed 

� ,._:, - :-, c,_  

MW280J 
1266903 

Water 
Low 

2/17/93 
3/1/93 

ug/L 

3990 
35.0 U 
S.5 B 
127 B 
I.O U 
2.0 U 

202000 
19.7 
14.& B 
&0.3 

12700 
41.6 

67400 
803 
0.2 U 

40.0 
2360 B 

I.O U 
3.0 U 

5440 
2.0 U 

23.l B 
86.2 
10.0 U 

Q !f:iNVAC ,y�o � ll,. � H..:J " D 
MW2903 MWJOOJ 

1266906 1266905 
Water Water 

Low Low 
2/17/93 2/17/93 

3/1/93 3/1/93 
ug/L ulfL 

1 1200 8310 
35.0 U 35.0 U 
6.2 B 16.2 
701 569 
I.O B 1.0 U 
2.0 U 2.0 U 

1100000 936000 
22.9 22.l 

41 B 22.9 B 
82.7 62.9 

30500 24300 
109 37.4 

181000 98700 
4000 4460 
0.57 0.2 U 
95.8 77.4 
5470 4130 B 

5.0 U 5.0 U 
3.0 U 3.0 U 

7840 6500 
2.0 U 2.0 U 

36.0 B 23.8 B 
458.0 151 

10.0 U 10.0 U 

4/14193 



EPA Sunole No. 
Lab Samule No. 

Matrix 
Level 

Date Collected 
Date Analyzed 

Unit, 
Analvte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chromium 
Cobalt 
ICoooer 
Iron 
Lead 
Magnesium 
, .. esc 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
ICvanide 

WWl2669V.XLS 

SUMMARY OF INORGC ANALYSES -WATER VALIDATED 
MGPOEB MGPJD3 MGP303 MGP4D3 MGP4S3 MIT103 

1266902 1266902 1268101 1266908 1166907 1266909 
Water Water Water Water Water Water 

Low Low Low Low Low Low 
'l/17/93 '1117/93 2/17/93 '1117/93 'l/17/93 2/17/93 
3/1/93 3/1/93 3/1/93 3/1/93 3/1/93 3/1/93 

Notes: 

ug/L ug/L ug/L ulfL ug/L u.lUL 

8.0 U 94.2 B 96 B 117 B 94.2 B 120 B 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.4 

246 U 128000 142000 232000 153000 66300 

149 U 38300 44200 40700 44100 30400 
2.0 u ,:;:: :: ·:-:./''41.f. :JCi ==:- :  B:\r? U4.\ 1.:.\ ./:\

=:· -\ <i<Jtf:Jt =-:, .. · :
=:

=

_c. -.:: 3.�: 1;:::-- .- ·.·_ L> l.3l.1-: =  
0.2 u 0.2 u 0.2 u 0.2 u \: .. _::,_, · :-:::; ::11zaa:. J:.J :,·-. · :. o:,r ,::; 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 

1240 B ·:: ... . . . _ ·.,_,S $9.9(JiU,.; 6260 9290 8000 29300 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

B = The reported value is less than the CRDL, but greater than or equal to the IDL. 
J = The associated value is an estimated quantity. 
U = The analyte was analyzed for, but not detected. 

MSWEB3 MWEBO3 
1266918 1266901 

Water Water 
Low Low 

1/17/93 'l/17/93 
3/1/93 3/1/93 
uldL ug/L 

NA 79.0 u 
NA .·. =· •·-"'. ., · 1tJf Ill 
NA ' . . . ... : 4�0:-; gJ 
NA 8.0 u 
NA 1.0 U 
NA 2.0 u 
NA 246 u 
NA 4.0 u 
NA . ::.:.; :. :::::.-.:;-;,J):::Jt 
NA 3.0 U 
NA . . · · : -:-;: .. ·_,'.

=
;:9�ii:i? 

NA 2.1 B 
NA 149 u 
NA 2.0 U 
NA 0.2 u 
NA : .. J,_._ .. _·;.:.-.J�t�u., 
NA ' . 

: :::=�; v1 .·.·•:::• ,,, • . .. .. • .. 
NA I.O U 
NA 3.0 U 
NA 442 u 
NA 2.0 U 
NA :-. ' ::.♦.() \·(11 
NA 3.0 u 
NA 10.0 u 

VJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. 
NA = Not analyzed 

MW02DJ 
1266914 

Water 
Low 

1/17/93 
3/1/93 

U&/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
10.0 U 

4/14193 



CASE No. 12669 
EPA Sample No. Lab Sample No. Matrix uvel Date Collected Date Analyzed Units 

Analrte Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Coooer Iron Lead Mancsium Manpnese Mercurv 
Nickel Potassium Selenium 
Silver 
Sodium Thallium Vanadium Zinc 
Cvanide 

WWI 2669V.XLS 

SUMMARY OF INORGANIC ANALYSES - WATER VALIDATED 
MW0203 MW03EB MWl3DJ MWl303 MWl503 MWl703 MW1803 MW2903 MWJ003 1266913 1266917 1266911 1266910 1266912 1266904 1266903 1266906 1266905 Water Water Water Water Water Water Water Water Water Low Low Low Low Low Low Low Low Low 'l/17/93 l/17/93 2/17/93 2/17/93 2/17/93 2/17/93 2/17/93 'l/17/93 1.J17/93 3/1/93 3/1/93 3/1/93 3/1/93 3/1/93 J/1/93 3/1/93 3/1/93 3/1/93 

Notes: 

uE/L ag/L ul!.IL uEIL U&/L uwl, ug/L uwi, 

NA 8.0 U 456 442 162 B 509 127 B 701 569 NA 1.0 U 1.0 U 1.0 U 1.0 U 1.9 B 1.0 U 1.0 B 1.0 U NA 2.0 U 2.0 U 2.0 U 2.0 U 2.0 B 2.0 U 2.0 U 2.0 U NA 246 U 164000 153000 181000 998000 202000 1 100000 936000 
NA 3.0 B 67.7 82.1 ,· -� · · . .. U;.2."tt 233 80.3 82.7 62.9 
NA 1.6 B 29.4 38.5 24.9 112 41.6 109 37.4 NA 149 U 65800 58900 62800 172000 67400 181000 98700 
NA 0.2 U 0.2 U · . .  ·.::::: : ::.\Jl5� if 0.2 U 0.2 U 0.2 U ·:;r-: -\)��51). 0.2 U 
NA 1.0 U 1.0 U 1.0 U 1.0 U 6.8 B 1.0 U 5.0 U S.O U NA 3.0 U 3.0 U 3.0 U 3.0 U 8.4 B 3.0 U 3.0 U 3.0 U NA 542 B 28400 29300 28000 5810 5440 7840 6500 NA 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

NA 3.0 U .. . 3.tttt- : : . .. ' . .  _ .. :l01fl:> lPtJ . . ·. ·296 :L . tli 1-: 4!UtOJ :- l�I J .  10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
B = The reported value is less than the CRDL, but greater than or equal to the IDL. J = The associated value is an estimated quantity. U = The analyte was analyzed for, but not detected. UJ = The material was analyzed for, but not detected. The associated value is an estimate and may be imprecise. NA = Not analyzed 

4/14/93 



REGION I 
oata Review Worksheets 

site Name ��l,I N--COt.f\'7 t.F J 
Reference Number -----

UGION I UVIEW OF INORGMIC 
CONTRACT LABORATORY DATA PACllG! 

��-\-IIJEc;.., \...�'( 
The hardcopied ( laboratory name) OF Of{.Jll:ttt:Vt: data package received 
at Reg ion I has been reviewed an� the quality assurance and performance 
data suQJ!larized. The data review included: 

cue No. 

�'te, 
SAS No . 

soo. No . Matrix w,ftu; 
No. of Samples -l ___ _ 

sampling Oate (s)  2./r1 f 4':$ 
Shipping Oate (s )  
Cate Rec ' d  by Lab 7::/14 /'f � 

Traffic Report Nos : K(,f'�O '?, t-i6P'"iP�, ..CGf>'-4��, M tTIO"?, t-t�Zo'?, 
twtwt:���, ttwl-�?, Mr.o z.101!,, Mu>t.e>o�, HwiAo',, Hc.o�"¼ . Trip Blank No . :  

Equipment Blank No. : 
t:tf!tfc�:��gtiQg'j�ffc Field Dup Nos: Hµ, �. z: t:1 Q1 LJ)'.3 

# I , 

sow No. �['tO requires that specific analytical work .. be done and that 
associated reports be provided by the laboratory to the Regions, EMSL
LV, and SMO. The general criteria used to determine the pertonnance were 
based on an examination of: 

-Data Completeness 
•Kolding Times 
•Cal ibrations 
-Blanks 
-ICP Interference Check Results 
-Matrix Spike Recoveries 
-Laboratory Duplicates 

-Field Duplicates 
-Lab Control Sample Results 
-Furnace AA Results 
-ICP Serial Dilution Results 
-Detection Limit Results 
-sample Quantitation 

overall Comments: --------------------------

Definitions and Qualifiers: 

A - Acceptable data. 
J - Approxiaate data due to quality control criteria. 
R - Reject data due to quality control criteria. 
u - Analyte not detected.  

Reviewer: Date: 



�EGION I 
oata Review Worksheets 

I.  DATA COMPLETZN!SI 

MISSING INfQRMATION DATE LAB CONTACTED DATE REC 'D 

., 



REGION I 
oata Review Worksheets 

41) o(L 
I I .  BOLDING 'tl�!I Complete table !or all samples and circle the 

analysis  date tor samples not within cr iteria . 

ACTION 

METALS - 180 DAYS FROM SAMPLE COLLECTION 
MERCURY - 28  DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14  DAYS FROM SAMPLE CO�CTION 

ACTION: 
l .  I f  holding times are exceeded all pos itive results are 

estimated (J) and non-detects are esti�ated (UJ) . 

2 .  I t · holding times are grossly exceeded , the reviewer may 
deter111ine that non-detects are unusable (R) . 



REGION I 
oata Review Worksheets 

I I .  BOLDING 'llM!I Complete table for all samples and c i rcle  the 
analysis date tor samples not within criteria . 

It HG I' CY AN I DE 1
1 

OTHERS pH 
SAMPLE DATE OATE DATE DATE 

I IO I SAMPLED l ANALYS IS l ANALYSIS I ANALYSIS 

ACTION 

1----1 ----1--- 1---1--- --- -----
l�zeD? I 2{ l1{4� 1 2/2��3 l'2,/.z.tt/�; I �{t (q, 
1 -----------1 ---._-1---1----- 1 --- --- -----
lr,\(.02407 1 2-{t1 (4� 1 2lvsl9 1 �[i'-<.{4; l 3/ • ,� � 
Mu>la?� 2:l ci l �2 id zs'(� I l-/ZJ.t{ �? I � { 1 l ,* I I ---- ---- ---1---1--- --- -----

1 I ---- ---- ---1---1---1--- -----
1 I -, I ---- ---- ---1---1---1--- -----
1 I ---- ---- --- ---1--- --- -----

1 ---- ---- --- ---1--- --- -----
1 

1---- ---- --- ---1--- --- -----
1 I 1 --- ---- ---- ----1--- --- -----
1 I , ---- ---- --- ---,--- --- -----
1 I 
1---- ---- --- ---1--- --- -----
1 I 1---- ---- --- ---

1
--- --- -----

1 I 1---- ---- --- ---1--- --- -----
1 I , · ---- ---- ____ , ___ --- -----

METALS - 180 DAYS FROM SAM_PLE COLLECTION 
MERCURY - 28 DAYS FROM SAMPLE COLLECTION 
CYANIDE - 14 DAYS FROM SAMPLE CO�CTION 

ACTION: 
1. If holding times are exceeded all positive results are 

estimated (J) and non-detects are esti�ated ( UJ) . 

2 .  I f - holding times are grossly exceeded, the reviewer may 
determine that non-detects are unusable (R) . 



REGION l 
oata Review worksheets 

III A. INSTJtmtENT CALIBRATION (Section l) 

1 .  Recovery Criteria - 4'R. o¥-

List the analytes Which did not meet the percent recovery ( IR )  criteria 
for Initial or Continuing Calibration. 

ICV/CCVf ANALYTE 1B ACTION SAMPLES AEFECT£p 

-

ACTIONS : 

If  any analyte does not meet the ,R criteria follow the actions stated 
below: 

For Positive Results: 

Metals 
Mercury 

• Cyanide 

Accept 
9O-110,R 
8O-120\R 
85-115\R 

For Non-detected Results: 

Metals 
Mercury 
cyanide 

Accept 
90-125IR 
80-135IR 
85-llOIR 

Estimate ,.n 
75-89\R, 111-125,R 
65-79,R, 121-1 35,R 
70-84,R, 116-13O,R 

Estimot• Ubl> 

75-89\R 
65-791R 
70-84IR 

B•1•ct CB) 

<75IR, >12 5\R 
<65\R, >135\R 
<70,R, > 13O,R 

Rej1ct CB> 
<751R, >12 5,R 
<651R, >135,R 
<701R, >13O,R 



REGION I 
Data Review Worksheets 

III  B.  INSTROMZNT CALIBRATION (Section 2 )  

2 .  Analytical Sequence 

A .  Did the laboratory use the proper number of 
standards tor calibration as described in the 
SOW? 

B. Were calibrations performed at the beginning of 
each analysis? 

c. Were calibration standards analyzed at the be
ginning of sample analysis and at a minimum fre
quency of ten percent or every two hours during 
analysis, whichever is  more frequent? 

o .  Were the correlation coefficient• for ·ye cali
bration curves for AA, Hg, and CN � 0 . 995? 

E. Was a standard at 2xCRDL analyzed for all ICP 
analyses? 

I f  No, 

(9 or No 

er No 

({;)or No 

E}r No 

{!j)or No 

The data may be affected. Use professional judgement to determine 
the severity of the effect and qualify the data accordingly. Discuss 
any actions below and l ist the samples affected. 



REGION 1. 
oata Review Worksheet 

IV A. BLANK ANALYSIS RESULTS (Sections l-3 )  

List the blank contamination in Sections l , 2 below. 
worksheet should be used tor soil and water blanks. 

A separate 

1 .  Laboratory Blanks 

ICB/CCBf 
::r:c.6tt I 

PREP BL 

2 .  Equ ipment/Trip Blanks 

EOUIP BLt 
HbfbE-e> 

3 .  Frequency Requirement• 

ANALXTE 

y() 

ANALYTE 

Ck:\ 

MATRIX: IAJ� 
CQNC, /UNITS ( cJtl L) 
- l.f .  z._ 

CQNC, /UNITS ( �\ L-) 
B-LJ 

\ . 2,_ 

A. waa a preparation blant analyzed for each utrix, 
for every 20 •••Pl•• and for each digestion 
batch? (9or No 

(f;)or No 
•• 

If No, 

waa a calibration blank run every 10 •••Pl•• or 
every 2 hours whichever ia more frequent? 

The data may be affected . U•• professional judgement to determine 
the severity of the effect and quality the data accordingly. Discuss 
any actions belov, and l ist the •••Pl•• affected. 



REGION 1. 
oata Review Worksheet 

IV A. BLANK ANALYSIS RESULTS (Sections 1-3) 

List the b lank contamination in Sections l , 2 below. 
worksheet should be used tor soil and water blanks. 

A separate 

1. Laboratory Blanks 

ICB/CCBf PREP BL ANALYTE 

MATRIX :  VJ� 

CQNC./UNITS 

2 .  Equipment/Trip Blanks 

� EOQIP BLt ANALYTE CQNC./UNITS (u�lL.) 
Mwo�l,P.., 
mwo ?ti 
�oo? 
ti�� 
MW � 
My)E.et,3 

C l.-t 
F� 
� 'p  
H,1 
�0-.... 

� 
f� 

�-0 
z.z ,4 
t .  C, 

2 , 't..  
5'-\'Z-
�- <-
:z.. I 

3 .  Frequency Requir•••nts 

A. 

a. 

I f  No, 

Was a preparation ·blank analyzed for each aatrix, 
for every 20 saapl•• and for each digestion 
batch? 

Waa a calibration blank run every 10 samples or 
every 2 hours whichever is more frequent? 

&or No 

Gor No 

Th• data may be affected . Use professional judgement to determine 
the severity of  the effect and qualify the data accordingly. Discuss 
any actions below, and list th• samples affected. 



REGION I 
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IV B .  BLANK ANALYSIS RESULTS (Section 4 ) 

4 .  Blank Actions 

The Act ion Levels for any analyte is equal to five times the highest 
concentration of that element • •  contamination in any blank. The action 
level for samples which have been concentrated or diluted should be 
multiplied by the concentration/dilution factor. No positive sample 
result should be reported unless the concentration of the analyte in the 
sample exceeds the Action Level (AL) . Specific actions are as follows : 

1 .  When the concentration is greater than the IOL, but less than the 
Action Level , report the sample concentration detected with a u . 

2 .  When the sample concentration is greater than the Action Level , 
report the sample concentration unquali fied. 

MATRIX :  LA)� 

ELEHEN:t MAX1 �QH,.I. 
UNIIS 

ltl- �l.f-0�1<-

0-9� IL 

f<... 2."t-illt l'-
2. .. t"a IC..  

tJCk., l2'10cJ� LL 

Pb 2..l u� LL 
V() �-2..v� tL-

Al,L 
UNITS 

-41'-t ot l L 

L\'Z...�lL 

ll'2. · 5�1t. 
Ll vi f L 

�"2.00�t.. 

l O •5vtlL 
uo�· 

MATRIX: 

EI.iEMENI MX. ,2N,.I. 
UNITS UNITS 

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in 
order to compare them with the sample results . 

cone. in ug/L x Volume diluted to c2oom11 
Weight digested ( lgram ) 

X lJ,_ X lQQQqm X lJng • mg/kg 
1000ml 1kg lOOOug 

Multiplying this result by 5 to arrive at the action level gives a final 
result in mg/kg which can then be compared to sample results. 



�EGION I 
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V A. ICP INTE'U!RENCZ CHECX SAMPLI (Sections l ,  2 )  

1 .  Recovery Criteria - dt o tr-

List any elements in the ICS AB solution which did not meet the criteria 
for IR. 

DATE ELEMENT IR ACTION SAMPLES AFFECTED 

ACTIONS : 

If  an element does not meet the IR criteria , follow the actions stated 
below: 

PERCENT RECOVERY 
<501 50-791 >1201 

Positive Sample Results 
Non-detected Sample Result• 

2 .  Frequency Requirements 

R 
R 

J 
UJ 

Were Interference QC samples run at the beginning and 
end of  each sample analysis run or a minimua of twice 
per 8 hour working shift, whichever is more frequent? 

I f  no, 

J 
A 

The data aay be affected. Use professional judgement to determine 
the severity of the effect and qualify the data accordingly. Oisc�ss 
any actions below and l ist the samples affected. 



REGION I 
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VI . XATRII SPIQ 

TR t Hui 2:� 0� $, MATRIX: LOt'aJ::;L 
1 .  Recovery Criteria 

List the percent recoveries for analytes which did not meet the 
required criteria. 

S - amount of spike added 
SSR - spikes sample result 
SR - sample result 

SSR SR S IR Action 
J \-CP3 ! O·ZY ! � C> I lk?::!> j ��t-:::�:::�== I \1¥1 I. zc_;y I ll: "I ( ( .  31 e , -,..()lf)0�.-0- 1

1 
��-
�
-, �

---
S:-

1
1 =�:::;:::==== 

�J..:.:J��-- 1 1'.2� · '2.Jv I ¼S,¢ I �. o ,v a&.- ' VJ: 
�,.a,,,.:U11.:1..:;...-- 1 2.0. 0 I l 2,, :-; 1 -fri>.._o __ ..... D ____ I l<, · 1-- 1-----.f�,--v...,r ____ _ 
..&.I..L.:.�--1 1'21t>5: ,�.,.I 22.Mz. 9Jk I l . o I 33/f. 2= 1-.:C ....... A= ____ _ 
------ 1-----1---- 1 1 --- 1------
------ 1-----1 ----1 1--- 1------
------ 1-----1 ---- 1 1-- -1------______ , _____ , ____ , , ___ , _____ _ 
Matrix Spike Actions •PtlY to all samples of the same matrix .  
A�  Acl-t ,... l .,,-vt-tl-ek�) 

ACTIONS : 

1 .  I f  the sample concentration exceeds the spike concentration by a 
factor of 4 or more, no action is taken. 

2 .  I f  any analyte does not meet the IR criteria follow the actions 
stated below: 

PERCENT RECOVERY 
� Jot-141 

Positive Sample Result• 
Non-detected Results 

J 
R 

J 
UJ 

>1251 

J 
A 

2.  Frequency criteria 

A.  Was a matrix spike prepared at the required fre-
quency? 8,or No 

a. Was a post digestion spike analyzed for elements 
that did not •••t required criteria tor matrix 

� spit• recovery? � or No 

A . ..  parate worksheet should be used for each aatrix spike pair. 



REG.ION I 
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V I I .  LABORATORY DOPLICATBI 

List the concentrations of any analyte not meeting th• criteria for 
duplicate prec ision. For soil duplicates, calculate the CROL in mg/kg 
using the sample weight, volume and percent solids data for the sample. 
Indicate what criteria was used to evaluate precision by circl ing either 
the RPO or CROL !or each element. 11 ,.a....n::� MATRIX :_IIV_�_, � ___ _ 

Element � puplicatef 
ti u.'.)'Z. �, p 

B.fD Action 
water soil 
ug/L mg/kg 

AluminWD_! _2oo_l--- l------ ------1-- ----
Antim<;>ny_1 _60_ 1 ---I 1 -- -----Arsen1c __ 1 _10_ 1 ___ 1 \3•5" 7-zZ'iQ 1:an·£? j"'° 
Barium. ___ 1 200 I --- I 1-- ----
Beryl l ium - 5-
Cadmium 

-l -5- l :::::1 :41: I 
Calcium-lsooo-1 I 1 --

ChromiWD-I - 10-1 --- I I ----

Cobalt -l-50-J:::::1 
copper l -25-l 1------
Iron 

-
-- 1 100-I ------

�ad:::::::1 - 5 I 
--

Magneslua_ l_sooo:J ----
Mangan•••_,_15_ 1 ___ _______ _______ ___ ___ _ 
Mercury_1_0 . 2_ 1 ___ _______ _______ ___ ___ _ 
Nicke1 ___ 1 40 1 ___ ______ ______ __ ___ _ 
Potasslum_1 _sooo: 1 ___ _______ _______ ___ ___ _ 
SeleniWD_ 1 _5_ 1 ___ _______ ------- --- ----
Silver ___ 1 _10_ , ___ _______ _______ ___ ___ _ 
Sodiua ___ 5000 
Thall ium_ l :__10:l --- _______ _______ ___ ___ _ 
VanadiWD_1 _so_1 ___ _______ 

-
-----

-
---

-
---Zinc...,...___ 20 

Cyan1de_! =10:! ___ _______ _______ ___ ___ _ 

Laboratory Duplicate Action• should be applied to all other samples of 
the same matrix type. 

ACTIONS: 

0. Estimate (J) poaitive result• for element• which have an RPO >201  
!or waters and >351 for soils .  

2 .  If sample result• are l••• than 5x the CRDL, estimate (J) positive 
result• for elements whose absolute difference i• >CRDL, (2xCRDL for 
soi l s) . If both •••Pl•• are non-detected, the RPO i• not calculated 
(NC) . 



... 
REGION I 
Data Rev iew Worksheets 

VII I .  FIELD DUPLICATES 

List the concentrations of a l l  analytes in the field dupl icate pa i r .  
For soil  duplicates, calculate the CRDL i n  mg/kg us ing the sample weight, 
volume and percent sol ids data for the sample .  Indicate what criteria 
was used to evalute the precision by circling either the RPO or CRDL for 
each e lement. 

MATRIX: v.2t[E.le.. 

Element � Sample t Ouplicatet 
water soil H6P303 M.&�02 

� Action 

ug/L mg/kg 
fiJD.l_ Aluminum 1 2 00 1 ___ , t..\3,Z- l(e,0 l.Id2jQ_I � Ant imony- I - 60- l ___ 

i --�--- ----
Arsenic-= =10= 1 --- 1  ------1:::= I----
Barium __ _ 2 00_ 1 ___ 1 '(t, . O  qq.z_ 1 2..'9 l---Bery l l ium _ __ s_ 1 

___ 1 ' =::=' Cadmium 5 l --- 1 I !----
Calcium== _sooo:

1 1Lt2A?O LZbboO I t12'?o 1 ___ _ 
Chromium __ __ 10_ 1 1 -- 1 ----Coba lt ___ __ so_

1 I nc.. 1 ----
Copper __ _ 2s_ 1 1,f)B �-OU 

I ""  1 _.,,,,,.... __ 
Iron. ____ _  100 I lL-t.�� 

� -�..;;:,.._ __ Lead_,,_.._ 5 � I��=- I 
Magnesium _ _  sooo:l :'::1£42.00 !J.21!_1 ___ _ 
Manganese _ _  1s_

1 l24 � I _J' __ _ Mercury_ 1_0 . 2_ 1 I =:::' Nickel___ 40 I I .  ----Potassium_ l _sooo:
1 �zu, 2,.110 

1 
�S,o 1----Seleniu.m_ 1 __ s_ 1 1 -_::=1 ----S i l ver ___ , 1 0  I I 1----

Sod ium __ \_Sooo:
1 bZiPQ s<t,o ,3,, 1----Tha l l i um_ l _lO_
I ' =:::: ' Vanadium_

1
_so_

1 err: -nt.zt 
1
1 "'�,l-.::p=-=----Z i nc____ 20 I--- __ ,ae ___ •_._r ____ __ "'7 __ �--- Y...� --' 

Cyanide __ !=10:, , __ , ___ _ 
Field Duplicate Actions should be 8ppl ied to all  other samples of the 
same matrix type. 

ACTIONS : 

0 Est imate (J) positive results for el ements which have an RPO >30 \ 
for waters and >50\ for soils .  

2 .  I f  s ample results are less than Sx the CRDL, estimate (J)  posit ive . 
results  ind (UJ) ooodetectc� P8e�lt:s for el ements whose absolute 
difference is >2XCRDL, ( 4 XCROL for soils ) . I f  both samples are non
detected, the RPO is not calculated (NC) . 



.. . 
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RZGION I 
Data Rev iew Worksheets 

VII I .  FIELD DUPLICATES 

List the concentrations o f  a l l  analytes in  the field dupl icate pa ir.  
For soil dupl icates, cal�ul ate the CRDL in mg/kg us ing the sample weight , 
volume and percent sol ids data for the sample .  Indicate what criteria 
was used to evalute the prec is ion by circling e ither the RPO or CRDL for 
each e lement . 

MATRIX: Wt\1'E.I?. 
El ement � Sample t 

ffl\A?OZJ)p 
Quplicat�I 
Oh� water soil 

ug/L mg/kg 
Alu1!'inum __ l _2oo_ l ---l------- ------
Ant1mony_ 1 _

60_ 1 --- 1 ------ -----
Arsenic __ 1 _10_ 1 --- 1 ------ -----
Barium..,._ __ 1 _200_ 1 --- 1 -------
Bery� l ium_ 1 __ s_ 1 ___ 1 ______ _ 
Cadmium I 5 ! ---! -------
Calcium-- sooo-
Chromiwn-- 1 - 10- 1 -

-- 1  
Coba lt - l--50- l

=====
I -------

Copper-- l -2 5- I I 
Iron --- l --100- l

=====
I ------

Lead====== I - s I ___ I 
Magnesium_ l _sooo= l --- l ------
Manganes e_ 1 _1s_ 1 ___ ______ _ 
Mercury __ 1 _

0 . 2_ 1 ___ ______ _ 
Nickel..-__ 40 
Potassium_ l_sooo= I --- ______ _ 
Selenium __ 1 _s_ 1 ___ ______ _ 
S i l ver___ 10 
Sod ium ___ l _sooo= I --- ______ _ 
Thal l ium_1 __ 10_ 1 ___ ______ _ 
Vanadium_ 1 _so_ 1 ___ ______ _ 
Zinc____ 2 0  I--- _______ _ 
cyanide __ !=10=•--- _ _.I_O"-'-•=P_..V,.__ __ 10.ao 

B£I2 

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--J� I 

Action 

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

Field Duplicate Actions should be applied to a l l  other samples of the 
same matrix type. 

ACTIONS: 

1 .  Estimate (J) _ positive results for elements which have an RPO >30\ 
for waters and >SOI for soi l s .  

2 .  I f  sample results are less than Sx the CROL, estimate (J) positive . 
results 1-Ad (IJJ) ooodetected reu!ntlts for elements whose absolute 
dif ference is >2xCRDL, ( 4 xCRDL for soils ) . I f  both samples are non
detected, the RPO is not calcul ated (NC) . 



RCGION I 
Data Rev iew Worksheets 

VII I .  FI ELD DUPLICATES 

List the concentrations of a l l  ana lytes in the f ield duplicate pa ir .  
For so i l  dupl icates , calculate the CRDL in  mg/kg using the sample we ight , 
volume and percent solids data for the sample.  Indicate what criteria 
was used to evalute the prec i s ion by circl ing e ither the RPO or CRDL for 
each e l ement . kCb HATRIX:��-2-�-------

Element � Samp�J D
(Y
upA�Sl_tDet_ � Action 

water soil Mu2'l�3, tUJv-.,.., _,, 
ug/L mg/kg 

Aluminum 1 200 1 ___ 1
__.

l_l-1 ..... �00-__ 1 1 1'-lO l �{1o I 'T. Ci Ant imony-I - 60- I  ___ I 
Arsenic-= l=10:l

-- 1 --\,,-.-cG"
,:--

-- 1 lC,,'i l2Z7° I---
Ba rium--,---_ 1

_200_ 1 ___ 1 H'-1.?.-
I L-tesl, 1 2-fb I ----Beryl l i wn_ 1 _s_ 1 ___ 1 I ':=::: 1 

�=f�;�:-- , soo�- 1 --- 1 15:¼® I 1@000-=�c-- l
1J

'2, 1
1
----

chromiu.m-- 1 - 10- 1 --- 1 \?2•3 I :J 2. Co1.o J Cobalt - 1 -50- 1 _-_ -_-_-_ I ,0.� I d. tl I �.-.: l -'=-----

copper-- l -25- I I -- � I ,�....;, l tW,-:io 1 ----

Iron -- 1 100- 1 --- 1 $/�•I I � I '1 J ----
Lead===== l

1- s '1==== '1 ::!&� I
I 24£ I

I 
" 1 I Magnesium_

1 _
sooo:

1 
___ 

1 
��00 (60GQ e, ======= 

Manganes e_ 1
_1s_ 1 ___ 1 '?.??rfO I °215P 1--Mercury __ 1 _

0 . 2_ I --- I Q..SY I Q.2.D«J I ---
-N ickel-,--_ 40 }-JO.'L Z!!• I 1 ➔2'!1 3:: 

Potas�ium_ l _sooo:J ___ l 1-1(gQ I P:100 1 J'fl• Selen 1um_
1 __ s_ 1 ___ 1 1 ------ 1 -- ----s i 1 ver I 1 o I --- ----,===-=.....,---Sod ium-- 5000- I 21W 1

1
----:2.fS

---
'-taJ�-- I

I 
;10 

Tha l l ium I - 10- 1 --- 1 
Vanadium- , 

I -50- 1
,
-- 1

,
--

z-s:
-::--
.--=s-=--- 1

, l,.O .--, 1
, Z..l \o 

�Y
i

��ide -,==��=,===== , m, I � ,u,,, 
-- 1 - -•---1 I 1-- ----

Field Duplicate Actions should be applied to all other samples of the 
same matrix type. 

ACTIONS : 

0 
2 .  

Esti mate (J) _ positive results for elements which have an RPO >30% 
for waters and >SOI for soils .  

If  s ample results are less than Sx  the CRDL, estimate (J )  pos i t i ve , 
resu lts iAd (Ill) nondetectcil l'eeults for elements whose absolute 
dif ference i s  >2xCRDL, ( 4 xCRDL for soi l s ) . I f  both samples are non
detected, the RPO is not calcul ated (NC) . 



'REGI OII I 
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IX.  t.ABOllATO.Y CONTROL SAMPLB 

1 .  Aqueous LCS -ol.R Ol'-

List any LCS recoveries not �ithin the ao-120, criteria and the samples 
affected . 

ELEMENT 1B ACTION SAMPLES AFFECTED 

2 .  Sol id LCS 
List any analytes that were not within the control windows set by the 
EPA for the solid LCS sa111ple. The 80-1201 criteria is not used to 
evaluate solid LCS results.  

ELEMENT tcs CONC. CONTROL WINQQWS ACTION SAMPLES AFFECTED 

ACTIONS : 

AOUEQUS J&S 

Positive Result■ 
Non-detected Result• 

� 

R 

Perc1nt B1cov1rv 
51-791 >1201 

J 
A 

SOLID LCS <EPA Control Window• 

Positive Results J 

>EPA control windows 

J 
Non-detected Results UJ 

J .  Frequency Criteria 

A. Was an LCS analyzed !or every matrix, every 
digestion batch, and every 20 samples? 

A 



REGIO� I 
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X A .  PtTRNACZ- ATOKIC ABSORPTION ANALYSII 

1 .  \JUPl icat• Precision 

--P--- Dupl icate injections and one-point analytical spikes were per
formed for all samples: duplicate injections agreed within ! 
2 0 , .  

--------

--------

2 .  Post 

---'f----

ACTIONS : 

Duplicate injections and/or spikes were not performed for the 
fol lowing samples/elements! _____________ _ 

Duplicate injections did not agree within � 20\ for safflples/ 
elements: -------------------------

Digestion Spike Recoveries 

Spike recoveries met the 85-1151 recQiery criteria for a l l  
samples. 

spike recoveries did not meet the 85-1151 criteria but did 
not require MSA for the following sample�/elements :  

MSA was used to quantitate analytical results when con
tractu�l

ly required. 
Correlation· coefficients �0. 995 ,  accept results. 
Correlation coefficients <0. 995 for sample 

numbers/element• =-------------------. 
Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements: _______________ _ 

1 .  Estimate (J) positive result• if  duplicate injections are outside 
± 20 I RSD or CV. 

2 .  I f  the sa■pl• absorbance is <501 of post digestion spike absorbance 
the following actions should be applied: 

Positive Sample Results 
Non-detected Results 

PERCENT RECOVERY 
� 111-a,1 

J or R 
R 

J 

UJ 

>1151 

J 
A 

3 .  Esti�ate (J) sample results if MSA was required and not performed . 

4 .  Estiaat• (J) sample results if correlation coefficient was < 0 . 995 .  



REGION I 
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XI .  INDUCTIVELY COUPLED PLASMA ( ICP) SERIAL DI LUTION ANALYSIS 

serial Dilutions were performed tor each matrix and resu l ts  
of  the diluted sample analysis agreed within ten percent of 
the original undiluted analysis. 

Serial Dilutions were not performed for the following: 

X Serial Dilutions were performed, but analytical results did 
not agree within 101 tor analyte concentrations greater than 
50x the IOL before dilution. 

Report a l l  results below that do not meet the required laboratory 
criteria tor ICP serial dilution analysis. 

MATRIX: � 

ELEMENT IOL 50xIDL SAMPLE 
RESULT 

SERIAt
DILUTION 

,o ACTION 

Aluminwa 1--- ---1------ ______ ____ ___ _ 8ariua_ 1 I------ ______ ____ ___ _ 
hrylliWD ,------ ------ ---- ----Cadmiua_1

, I------ ______ ____ ___ _ 
Calciu• 
Chromi u•- 1 i-t •12 2Q).Q 1 _ ... 1?, .... •.-2.fl..,._ ___ --ZPK,.;,•.1111°:....--- \O(j.o 

100·0 Coba l t_ I 5 �O 2 � ,0 1-,..t a�•:...S:;a..Z"----- ___.2""'S:�· Q"'----Copper_ 1 I ____ ___ _ 
Iron ___ 1 1 ______ ______ ____ ___ _ 
Lead-....-- l I------ ______ ____ ___ _ 
Magnesiua

1 1 ______ ______ ____ ___ _ 
Mangan••• , I------ _______ ____ ___ _ 
Nickel 1 � 1 g Q2 • Q 1 _?J .... · Qaii;.,,;,_• .:a.CS"---- _-.:.tJ.;..o_. o;;...___ l9Q • p J, LU 
Potasslwa

1� 1":i'&DO 1 2:JS'a·l'? l¾YYO •Q I (00,0 J, u,T 
Silver_ 1 ___ 1 I 1---- ----
Sodiua 
Vanadiua_l q.o l¥P·Q l 2-fz,YC, 'A·C?'::t I i1·'t J, u;r 
Zinc ___ , ___ , , •--

-- ___ _ 

Actions apply to all samples of the same matrix. 

ACTIONS: 

1 .  Estimate (J) positive result• if  I D  >15. 



REGION 1 
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XII .  DBT!CTIOM LIMIT R!SOLTI 

1 .  Instrument Detection Limits 

x Instrument Detection Limit results were present and found to be 
less than the contract Required Detection Limits. 

IDLs were not included in the data package on Form XI . 

IOLs were present, but the criteria was not met for the 
following elements: ____________________ _ 

2 .  Reporting Requirements 

If No, 

Were sample results on Form I reported down to 
the IDL not the CRDL for all analytes? 

Were sample results that were analyzed by ICP 
for Se, Tl , As, or Pb at least 5x IOL. 

Were sample weights, volumes, and dilutions 
taken into account when reporting detection 
limits on Form I .  

G;'<>r No 

Q or No 

The reported results may be inaccurate. Make the necessary changes 
on the data summary tables and request that the laboratory resubmit the 
corrected data. 



REGION I 
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XIII.  8AMPL&- QOANTITATION 

sample results tall within the l inear range tor ICP and within 
the ca l ibrated range tor a l l  other parameters. 

Sample results were beyond the linear range/ calibration range 
of the instrument tor the following samples/elements : 

In the space below, please show a )minimum ot on� sample calculation 
per method: �Mfle H\Tl03 (. lU,(,qo1 

� A-l-- Of\ 'f2',tl,{I 2.:>'1-10 
. ? ?-"1'-\ • \ M Qo�· rl<..p. 

FURNACE )ce.;, ofl tOIU'f I'.. �o , f> 
L-½O , 1'l W7 q�ft_p. 

MERCURY O • ?� on �.:t. 
:J,�� �-

CYANIDE (0 .O\) ovl Fott-l 'L 

- l ·2.2-'o ()() Qva� ew. 

t. 

For soil samples, the following equation ••Y be necessary to convert 
raw data values (usually reported in u9/L) to actual sample con
centrations (ag/k9) : 

Th• lab is required to u•• 1 gr•• aaapl• (vet weight) to 200 m l .  

wet weight concentration • 

digest cone. in llSI X 200ml X lL X 
L 1 911 1000 al 

1000911 X lmq • mg 
lk9 lOOOu9 kg 

In addition the sample results are converted to dry weight using the 
percent solids calculations: 

w,t v•lsbt cone, x 100 
,solid• 

• final concentration, dry weight (mg/kg} 
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6908/HAZ/12302O 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Cumpc111y 

Or&anic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 2 low concentration samples 

2 med concentration samples 

Dear Mr. Keith: 

Data validation was perfonned on the organic analytical data from 4 low level soil samples 
collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data 
were evaluated based on the following parameters according to the Laboratory Data validation 
Functional Guidelines for Evaluatin� Oreanic Analyses, February 1988: 

* - data completeness 

* - holding times 

* - GC/MS tuning 

- calibration 

- laboratory, field, and trip blanks 

* - surrogate spike recoveries 

• - matrix spike/matrix spike duplicates 

* - field duplicates 

• - internal standard performance 

t !Hi Ba l..t•r \ 1 1· 11111· Co111·,11·d. \I \ 0 1 7 -H :i o11 · :11 1 --rnoo Jla, :;0111:l i 1 -:? - I E i8 
Tltrt•t• /·,' \ /'l'lll/1<• /';11·1. llr/11• Hl'll/tll rl. \II II.i i / II 1,//./ l> -1 7 - 1 11 / 11 f,';i\ t;{l,'l /li:!11--lli-l:t 



Mr. James Keith 
April 16, 1993 
Page 2 

• 
• 

- sample quantitation 

All criteria was met for this parameter 

Data Completeness 
The data package was complete and legible. 

Holdine Times 
Samples were analyzed 15, 16, and 17 days after collection. This is not considered to be a 
gross exceedence of the criteria and no action will be taken. 

GC/MS Tuning 

All reported bromofluorobenzene (BFB) tunes met the requirements. 

Calibrations 
The volatile calibration summaries were reviewed, and all calibration check compound (CCC) 
and system performance check compound (SPCC) requirements were met. Acetone had a 
percent relative standard deviation (%RSD) of 32.0 in the water continuing calibration on 
1/18/93, which is greater than the requirement of less than 30%. All positive sample results 
for acetone will be estimated (J) due to variable instrument response. Two other compounds 
had %RSDs greater than 30%. No action was taken as there were no positive results for either 
compound in the samples. One other compound had a percent difference (%D) in the water 
continuing calibration which was greater than the functional guidelines requirement of % D less 
than 25 % • No action was taken as the compounds were not detected in the associated samples. 

Blanks 

Acetone was detected in low level method VBLKl at 3 ug/kg and in low level VBLK2 at 4 
ug/kg. Acetone in sample MW27EB-03 will be qualified U and treated as a non detect. 

Acetone was detected in med level method blank VBLK3 at 370 ug/kg. Results for acetone in 
samples MW27150-03 and MW27-150D will be qualified U and Treated as non detects. 

Surrogate Spike Recoveries 
All reported volatile surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate 

A MS/MSD sample was not submitted to the laboratory, therefore, laboratory control samples 
were analyzed. All volatile laboratory control samples were found to be acceptable. 

6908/HAZ/12302O 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

Field Duplicates 

One field duplicate, MW27150-03, was collected. The RPDs were reviews and found to be acceptable. 
Internal Standard Performance 

The internal standard performance was acceptable in the volatile analyses. 
Sample Ouantitation 

The reported sample results were reviewed and found to be reported accurately. 
Data tables have been provided that display both the validated and unvalidated analytical results. Qualifiers have been added to the validated table. If you have any questions, please feel free to call me at (508) 371-4000. 
Sincerely, 

C114-.: ;J J Q) . 71U,U::J,--,£{ :Jfl !lJ) 

Melissa J. Solari Data Reviewer 

Cosmo Gallinaro Project Manager 

6908/HAZ/ 123020 
HMM Associates, Inc. 



tj1< 
CASE No. 12302 SUMMARY OF VOLATILE ORGANIC ANALYSES -son.. VALIDATED 

b-< "-
"'

--:2_7 - ,; �w-i,,; '<'? .<, ;;n-x. i', CAMI? 
EPA Sample No. MW17150-03 MW1715�3D MW27230-03 MW27EB--03 
Lab Sample No. 1230201 1230201 1230204 

Matri:s:: Soil Soil Soil 
Level: Med Med Low 

Date Collected: 1/3/93 1/3/93 1/3/93 
Date Analyud: 1/20/93 1/20/93 1/18/93 

Dilution Factor: l 1 1 
Units: ug/kg ug/kg ug/kg 

Compound 
Chloromethane 1400 U 1300 U 12 U 
Bro mo methane 1400 U 1300 U 12 U 
Vinyl Chloride 1400 U 1300 U 12 U 
Chloroethane 1400 U 1300 U 12 U 
Methylene Chloride 660 J 1300 U 2 J 
Acetone ?/ 1400 on:\ . .  . (30<:FU 59 B 
Carbon Disulfide 1400 U 1300 U 12 U 
1 ,  1-Dichloroethene 1400 U 1300 U 12 U 
1 ,  1 -Dichloroethane 1400 U 1300 U 12 U 
1,2-Dichloroethene (total) 1400 U 1300 U 12 U 
Chloroform 1400 U 1300 U 3 J 
1,2-Dichloroethane 1400 U 1300 U 12 U 
2-Butanone 1400 U 390 J 7 J 
1 ,  1, 1-Trichloroethane 1400 U 1300 U 3 J 
Carbon Tetrachloride 1400 U 1300 U 12 U 
Bromodichloromethane 1400 U 1300 U 12 U 
1,2-Dichloropropane 1400 U 1300 U 12 U 
cis-1,3-Dichloroprooene 1400 U 1300 U 12 U 
Trichloroethene 1400 U 1300 U 12 U 
Dibromochloromethane 1400 U 1300 U 12 U 
1,1 ,2-Trichlorocthane 1400 U 1300 U 12 U 
Benzene 1400 U 1300 U 12 U 
trans-1,3-Dichloropropene 1400 U 1300 U 12 U 
Bromofonn 1400 U 1300 U 12 U 
4-Methyl-2-Pentanone 1400 U 1300 U 12 U 
2-Hexanone 1400 U 1300 U 12 U 
Tetrachloroethcnc 17000 25000 100 
1,1,2,2-Tetrachloroethane 1400 U 1300 U 12 U 
Toluene 1400 U 1300 U 12 U 
Chlorobenzene 1400 U 1300 U 12 U 
Ethylbenzene 1400 U 1300 U 12 U 
Styrene 1400 U 1300 U 12 U 
Xvlene 1400 U 1300 U 2 J 

Notes: 
B = The anaJyte was found in the blank as well as the sample. It indicates probable blank contaminantion. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/kg = micrograms per kilogram 

12302V� 

1230203 
Soil 
Low 

1/3/93 
1/19/93 

1 
ug/kg 

IO U 
10 U 
IO U 
IO U 
IO U 
10. U 
IO U 
10 U 
10 U 
IO U 
IO U 
10 U 
10 U 
10 U 
10 U 
IO U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 U 
IO U 
IO U 
IO U 
10 U 
IO U 
IO U 
IO U 
10 U 
10 U 
10 U 
IO U 

4115193 



CASE No. 12302 SUMMARY OF VOLATILE ORGANIC ANALYSES -SOIL UNVALIDATED 

EPA Sample No. MW27150-03 MW27150-03D MW27230-03 MW27EB-03 
Lab Sample No. 1230201 1230202 1230204 1230203 

Matrix: Soil Soil Soil Soil 
Level: Med Med Low Low 

Date Collected: 1/3/93 1/3/93 1/3/93 1/3/93 

Date Analyzed: 1/20/93 1/20/93 1/18/93 1/19/93 

Dilution Factor: 1 1 1 1 
Units: ug/kg ug/kg ug/kg ug/kg 

Compound 
Chloromethane 1400 U 1300 U 12 U IO U 
Bromomethane 1400 U 1300 U 12 U 10 U 
Vinyl Chloride 1400 U 1300 U 12 U 10 U 
Chloroethane 1400 U 1300 U 12 U IO U 
Methylene Chloride 660 J 1300 U 2 J 10 U 
Acetone 680 BJ 500 BJ 59 B 9 BJ 
Carbon Disulfide 1400 U 1300 U 12 U IO U 
l ,  1-Dichloroethene 1400 U 1300 U 12 U 10 U 
l ,  1-Dichloroethane 1400 U 1300 0 12 U IO U 
1,2-Dichloroethene (total) 1400 U 1300 U 12 U IO U 
Chloroform 1400 U 1300 U 3 J IO U 
1,2-Dichloroethane 1400 U 1300 0 12 U IO U 
2-Butanone 1400 U 390 J 7 J IO U 
1, l ,  1-Trichloroethane 1400 U 1300 U 3 J IO U 
Carbon Tetrachloride 1400 U 1300 0 12 U IO U 
Bromodichloromethane 1400 U 1300 U 12 U IO U 
1,2-Dichloropropane 1400 U 1300 0 12 U IO U 
cis-1,3-Dichloropropene 1400 U 1300 U 12 U IO U 
Trichloroethene 1400 U 1300 U 12 U 10 U 
Dibromochloromethane 1400 U 1300 0 12 U 10 U 
1, 1,2-Trichloroethane 1400 U 1300 U 12 U IO U 
Benz.enc 1400 U 1300 0 12 U IO U 
trans-1,3-Dichloropropene 1400 U 1300 U 12 U IO U 
Bromoform 1400 U 1300 0 12 U IO U 
4-Methyl-2-Pentanone 1400 U 1300 0 12 U 10 U 
2-Hexanone 1400 U 1300 0 12 U IO U 
Tetrachloroethene 17000 25000 100 IO U 
1, 1,2,2-Tetrachloroethane 1400 U 1300 U 12 U IO U 
Toluene 1400 U 1300 U 12 U 10 U 
Chlorobenzene 1400 U 1300 U 12 U 10 U 
Ethylbenzene 1400 U 1300 U 12 U IO U 
Styrene 1400 U 1300 U 12 U 10 U 
Xylene 1400 U 1300 U 2 J 10 U 

Notes: 
B = The analyte was found in the blank as well as the sample. It indicates probable blank contaminantion. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/kg = micrograms per kilogram 

l2302U.XLS 4/15/93 



FI GURE 8 

REGION I 
Data Review Worksheets 

s ite Name ft.Ml �l tJ - lVl-0 � f.f I 
Reference Number -------

REGION I REVIEW OF ORGANIC 
CONTRACT LABORATORY DATA PACICAGB 

�ot\\JE?T �� 
The hardcopied ( laboratory name) � �t1� data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

case No. LUL)EJJC, SAS No. 
SOG No. \� Matrix ..,...W-ll..-
No. of Samples_±i_ 

Trip Blank No . :  

Sampling Oate(s) t / � {'i �  
Shipping oate (s) 
Date Rec ' d  by Lab t/lS-(1� 

Equipment Blank No . :  
field Dup Nos: ::::fflUJ::--::;;:1.,�\ Sl>:::.a:::-.. �o

"'"'
�=-=p

,,,.......-------------

SOW No,  pJ qo requires that speci fic analytical work be done and 
that assoc ated reports be provided by the laboratory to the Regions, 
EMSL-LV, and SMC, The general criteria used to determine the 
performance were based on an examination of:  

-Data completeness 
-Holding Times 
-GC/MS Tuning 
-Cal ibrations 

-Matrix Spike/Matrix Spike oup 
-Field Duplicates 
-Internal standard Performance 
-Pesticide Inst. Performance 

-Blanks -Compound Identification 
-surrogate Recoveries -compound Quantitation 

overall  comments _________________________ _ 

Def initions and Quali fiers: 

A - Acceptable data. 
J - Approximate data due to quality control criteria. 
R - Reject data due to quality control criteria .  
U - Compound not detected. 

Reviewer: Date: 4 /('I (r7::;> 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D 



REGION I 
Data Review Worksheets 

I I .  HOLDING TIMES 

S�PLE DATE 
I D  SAMPLED 

Mw111� d"? I�� 
tv'Wr11-� .. " , l'-' l1 ?, 
tr\1r2.1� t / �f'f !, 
llwllf Pr01 l f � [1?> 

Complete table for a l l  samples and circle the 
fractions which are not within criteria . 

VOA BNA PEST 
DATE DATE DATE DATE DATE 
ANAL EXTR ANAL EXTR ANAL 

t lU>[4� 
'" 

, Ju{�� 
,, 
\'5 tl l�f'f ?> 

, l ,  � 11? 
tC. 

... 
-

VOA - Unpreserved:  Aromatic within 7 days, non-aromatic within 14  days 
o f  sa�ple collection. 
Preserved Both within 14 days or sample collection. 
soil• : Both within 14 days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 
1. If holding times are exceeded all positive results are estimate 

(J) and non-detects are estimated (UJ) . 
2 .  I f  holding times are grossly exceeded, the reviewer may 

determine that non-detects are unusable (•) . 



REGION I 
Oata Review Worksheets 

III . GC/MS TUNING 

The DFTPP performance results were reviewed and found to be within 
the specified criteria. 

If no, 
Samples affected: ________________________ _ 

The BFB performance results were reviewed and found to be within 
the specified cr iteria. 

If no, 
Samples affected : _________________________ _ 

If mass cal ibration is i n  error refer to the Region guidelines for 
expanded criteria .  If necessary, all associate� data as unusable (R) . 



. 

REGION I 
Data Review Worksheets 

IV A.  VOLATILE CALIBRATION VERIFICATION 

!2All 

' I  ,�[,?J 
, , ,, ({? 

,/J.fdfl, 
a /;z.of 1? 

l .  All 
2 .  All 
3 .  All 

ACTION: 

Date of Initial Ca libration : 12-/11� 1/1 6/'1� 
Oates ot Continuing Cal ibrations : 1/1tt/H •I•� il2.o 
Instrument ID : i,c. ' ' Matrix/Level L..Oi.U 

CRITERIA OUT COMPOUND CVALUEl 
RF , �:�'.pF,  to  Al� -rt)tJ E ( � Z -o) 
samples Af fected : tr! u2., 1�-•1'-c:> 1 mw,., 1st)- o • ,  '>1w .212. � ... o'), MUJl-iE-6-03 

"Jo f.7p ;- e,tmlNotJf. ( �,. B) 
i 

samples Affected: tlfflt-

'lo �D ,1- HE">'AN?N� (3� .0) 
samples Af fected: ,wn, 

"/o D l-l-f-L-Dt.o f.f�£. ( ... ".!>�. '°) 
Samples Af!ected: ncnt(.. 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

RF'a,  and RF'• must be >0 .05 
\RSO'a ■ust be<301 
ID'• ■ust be <251 

1 .  I t  any compound has an initial RF or a continuing RF ot <0.05: 
a . Flag positive results for that compound as estimated (J) . 
b . Flag non-detects tor that compound as unusable (R) . 

2 .  
� 

any compound has a \RSO >301 or a \0 >251 : 
Flag positive results for that compound as estimated 
Flag non-detects for that compound as estimated (UJ) 
or \0 is >501 . 

(J) • 
it the IRSO 

A separate worksheet should be fil led out for each initial ,curve. 



REGION I 
oata Review Worksheet 

V A. BLANK ANALYSIS RESULTS (Sections 1 ,  2 )  

List the contamination i n  the blanks below. 

1 .  Laboratory Blanks 

LAB IO 

, l , el�; veuc , 
t l l't {◄� V�2-

FRACTION/ 
MATRIX 

voc,[$01� 
'1bl[$0tl-

2 . Equipment and Trip Blanks 

QA.I.E IJL! ' ,EMCTION/ 
MATRIX 

COMPOUND 

COMPOUND 

Level :  L.OW 

CONCENTRATIONL 
UN ITS(..,lk�: 

� �  

CONCENTRATION,( 
UNITS 

A separate worksheet should be used for low and medium level blanks. 



REGION I 
oata �eview Worksheet 

V A. BLANK AN�LYSIS RESULTS (Sections l ,  2 )  

Li st the contaminat ion in  the bl anks below. 

1 .  Laboratory Blanks 

QAll LAB ID FRACTION/ 
MATRIX 

v� /!,o1<-

2 . Equ i prnent and Trip Blanks 

I1L.t ' .EB.ACTION/ 
MATRIX 

COMPOUND 

COMPOUND 

Level : KE-D 

CONCENTRATION/ 
UNITS 

A �eparate worksheet should be used for low and medium level bianks . 



REGION I 
Data Review Worksheets 

V B. Bu.NK �ALYSIS RESULTS (Section 3 )  

3 .  Blank Actions 

Action levels should be based upon the h ighest concentration of 
contaminant determined in any blank. The action level for samples which 
have been concentrated or diluted should be multiplied by the 
concentration/dilution factor .  No positive sample result should be 
reported unless the concentration of the compound in the sample exceeds 
the action level of 10 x ' s  the amount in the blank for the common 
contaminants, or 5 x ' s  the amount for any other compound . Specific 
actions are as fol lows : 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration is greater than the CRQL, but less than the action 
level , report the concentrat ion found U .  � 

J .  The concentration is greater than the action level , report the 
concentration unquali fied. 

For examples refer to the Regional Guidelines . _  

Common contaminants • methylene chloride, acetone, 2-butanone, toluene, 
and phtha lates. 

LEVEL; 

COMPOUND ACTION LEVEL/ 
UNITS 
� o  

A separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V 8 .  BU\NK ANALYSIS RESULTS ( Section 3 )  

3 .  Blank Actions 

�ction levels should be based upon the highest concentration of 
contaminant determined in any blank . The action level !or samples which 
have been concentrated or d iluted should be multiplied by the 
concentrat ion/dilution factor . No positive sample result should be 
reported unless the concentration of t�e compound in the sample exceeds 
the action level of 10 x ' s  the amount 1n the blank for the common 
contaminants, or 5 X ' s  the amount for any other compound . Specific 
actions are as follows : 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration is  greater than the CRQL, but less than the action 
leve l ,  report the concentration found u .  � 

J .  The concentration i s  greater than the action level , report the 
concentration unquali fied. 

For examples refer to the Regional Guidelines. 

Common contaminants • methylene chloride, acetone , 2-butanone, toluene, 

LEVEL; 

COMPOUND 

and phtha lates . 

MAX. CONC ./ 
UNITS l'1,1e1) 
�10 

ACTION LEVEL/ 
UNITS { "8 \"°! ) 

3"'100 

A separate worksheet should be used for low and medium level blanks . 



REGION I -
Data Review Worksheets ail 0 �  

VI . SURROGATE SPIKE RECOVERIES 

List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

Matrix: �1c.,... 

Y.QA PEST* 

TR • •s TOL BFB DCF NBZ FBP TPH PHL 2FP TBP 

� -

QC Limits 

to to to to to to to to to to 

Surrogate Actions: •-Advisory only 
PERCENT RECOVERY 

Positive sample result• 
Non-detected result• 

Sll1 
J 

101:-cRR 
J 
UJ 

� 
J 

CRR • contract Required Recovery Range. 
surrogate action should be applied: 

1 .  If  at least two surrogates in a 8/N or A fraction or one 
surrogate in the VOA fraction are out of specification, but 
have recoveries of >101 . 

2 .  I f  any one surrogate in a fraction show■ <101 ·recovery. 



REGION I 
Data Review Worksheets 

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE - �(l c,ritc,u °'- W•� l'n< r 
1 .  Matrix spike/Matrix Spike Duplicate Recoveries and Precision 

TR Nos. 1,..l':) \ LL �;,.. Level :  L..b� Matrix: 'Sc,lt.. 

List the percent recoveries and RPD ' s  of compounds which do not 
meet the criteria stated on Form J .  

FRACTION/ 
MS OR MSD 

COMPOUND \REC/ 
RPO 

-� 

QUALIFICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY. 

OC LIMITS 

1 .  I f  any compound does not meet the Contract Requ ired Recovery range 
( CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

illl1 
J 
R 

PERCENT RECOVERY 
101 - CRR 

J 
A 

� 
J 
A 

2 .  I f  any compound does not meet the RPO criteria, flag positive results 
� . · for that compound as estimated (J) . 

A separate worksheet should be used for each MS/MSO pair. 



REGION I 
Data Review Worksheets 

VII A. MATRIX SPI KE/MATRIX SPIKE DUPLICATE - 111..l- ltt-tTEJe.t Ir- ,wife,_ ti£, 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

TR Nos. Ll.� � ____ Leve l :  HE.D Matrix: .!:OtL. 

List the percent recoveries and RPO ' s  of compounds which do not 
meet the criteria stated on Forn J .  

FRACTION/ 
MS OR MSD 

COMPOUND \BECL 
BPP 

-� 

QUALIF I CATION I S  LIMITED TO THE UNSPIKEO SAMPLE ONLY . 

QC LIMITS 

1 .  I f  any compound does not meet the Contract Required Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

il21 
J 
R 

PERCENT RECQVERX 
101 - CRR 

J 
A 

� 
J 
A 

2 .  
. , -

I f  any compound does not meet the RPO criteria, flag positive results 
for that compound as estimated (J) • 

A separate worksheet should be used for each HS/MSD pair. 



REGION I 
Data Review Worksheets 

VII I .  FIELD DUPLICATE PRECISION - 4/J • L 

TR Nos .ntw2.1\� MW l-i (st> -o? p Matrix: �IL. 

List the concentrations of the compounds which do not meet the following 
RPO criteria: 

1 .  An RPO of <301 for water duplicates. 
2 .  An RPO of <501 tor soil duplicates. 

FRACIIQH COMPOUND �AMELE CQNC 

�1t..['10l- H.alt'<f..El..°E. lttt.«-l� iJIPO ::r 
�rt.lv{)G .l-�E.. ,�oolJ 
Wl<)IJOl �cttt..o� liooo·, 

ACTIONS : 

Q!.lE SAMEJ.E CONC RPD 

\ �lJ \J l, 
?.,q O S  Wv 

;iS?>oo ?� 

l .  I f  the results for· any componds do not meet the RPO criteria, flag 
the poaitiv• results for that compound as estimated. 

2 .  I f  one value i• non-detected, and one is above the CRQL: 
a .  Fla� the positive result as estimated (J) , 
b.  Flag the non-detected result as  estimated (UJ) . 

NOTE: Professional judgement may be utilized to apply duplicate actions 
to all  samples of a similar matrix. 

A separate worksheet should be filled out for each field duplicate pair. 



. . 

REGION I 
Data Review Worksheets 

IX. INTERNAL STANDARD PERFORMANCE t{/) 0� 

List the internal standard areas of samples w�ich do not meet the 
criteria of +100\ or -so\ of the internal standard area in the associated 
continuing cal ibration standard. 

SAMPLE IO IS OUT 

ACTION: 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  If  an  IS  area count is  outside the criteria -so, or +1001 of the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction. 

b .  Non-detects for compounds quantitated using that IS are flagged 
as estiaated (UJ) for that sample fraction. 

c .  I t  extr•••ly low area counts are reported, or. i f  performance 
exhibits a major drop-off, then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  an I S  retention time varies more than 30 seconds, the 
chromatographic profile for that sample must be examined to determine 

i t  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



REGION I 
oata Review Worksheets 

XII . SAMPLE QUANTITATION 

In the space below, please show a minimum or one sample calculation �er 
fraction: 

YQA.i. �Wlpl<- h'lW ?-1 f Sl) .,.. 0? 
'ft rf A Ck1 IO rvutLutl.., l 10 OO 

(1� S �1l-)( ZSD) (1 0000; ( I ) 
� \?JOO ( \S'io :2-1)(b. �1s)(100) ( 4;( b-00) 



. .  ·:·-� - .� 
HMM Associates, Inc. 

6908/HAZ/10499O 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Compan. r 

Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 7 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 7 low level water samples 
collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data 
were evaluated based on the following parameters according to the Laboratozy Data Validation 
Functional Guidelines for Evaluatin2 Or2anic Analyses, February 1988: 

data completeness 
holding times 
GC/MS tuning 
calibration 
laboratory, field, and trip blanks 
surrogate spike recoveries 
matrix spike/matrix spike duplicates 
field duplicates 
internal standard performance 
sample quantitation 

• All criteria was met for this parameter 

Data Completeness 

A chain of custody was not provided with the data package. All laboratory forms were 
complete and legible. 

l !I(\ Ba�n \ \  ('llll(' Cu11rord. \I \ 0 1 7 -¾ 2  :.0111:li l --¾1100 F,I\ :;o/l/:li 1 - 2-tlill 

T/1n·1• t,' u•,·11 1 / 1 1• l'.ir� //ri l r  /11•r//r1rtl. \II 11,'l l ltl /,I/J , fi./ 7 - 1 0 / 11 f',1 1 lil/.'l,(;2fi-./l142 



Mr. James Keith 
April 16, 1993 
Page 2 

Holdin& Times 

The chain of custody was not provided, therefore, the data was evaluated based on the date received at the laboratory. All volatile organic analyses were performed within the required holding time. 
GC/MS Tunin& 

All reported bromofluorobenzene (BFB) tunes met the requirements. 
Calibrations 

The volatile calibration summaries were reviewed, and all calibration check compound (CCC) and system performance check compound (SPCC) requirements were met. Two compounds had percent relative standard deviation (%RSDs) greater than 30%, but no action was taken as the compounds were not detected in the associated samples. Acetone had a percent difference (%D) in the water continuing calibration on 7/30/92 of 26, which exceeds the functional guidelines requirement of %D less than 25 % . The positive results for acetone in water samples will be estimated (J) due to variable instrument response. Two other compounds had %Ds greater than 25 % , but no action was taken as the compounds were not detected in the associated samples. 
Blanks 

There were no positive results reported in any of the volatile organic method blanks. 
The following compounds were detected in field and trip blanks: 

Acetone 2-Butanone 1 ,2-Dichloropropane Methylene Chloride Tetrachloroethene Toluene Xylene 

84 ug/L 41 ug/L 1 ug/L 7 ug/L 1 ug/L 2 ug/L 2 ug/L 
Results for acetone, 2-butanone, methylene chloride, and toluene less than ten times the blank concentration have been qualified U and treated as non detects. Results for 1,2-dichloropropane, tetrachloroethene, and xylene less than five times the blank concentration have been qualified U and treated as non detects. 
Surroeate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 
6908/HAZ/10499O HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

Matrix Spike/Matrix Spike Duplicate 

The were no MS/MSD samples submitted to the laboratory, therefore, the lab analyzed 
laboratory control samples. All results for the laboratory control samples were reviewed and 
found to be acceptable. 
Field Duplicates 

No field duplicates were collected. 
Internal Standard Perf onnance 

The internal Standard performance was acceptable in the volatile analyses. 
Sample Ouantitation 

The reported sample results were reviewed and found to be reported accurately. 
Data tables have been provided that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, please 
feel free to call me at (508) 371-4000. 
Sincerely, 
CfivJl?5df ,�aii 
Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 104990 HMM Associates, Inc. 



CASE No. 10499 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

c� 
EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyzed: 
Dilution Factor: 

Units: 
Comoound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Camon Disulfide 
1, 1-Dichloroethcne 
1, 1-Dichloroethanc 
1,2-Dichloroetbcne (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanonc 
1, 1,1-Trichloroethane 

( 
Camon Tetrachloride 

linyl Acetate -'Bromodichloromethane 
1,2-Dichloroprooane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l, 1,2-Trichloroethane 
Bell7.Cne 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethcnc 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzeoe 
Ethylbenzene 
Styrene 
Xylene 

10499VJO..S 

�II',, <. ,,_-;;z 
FCRGW10302EB FCRGWITI02 

1049906 1049905 
Water Water 

Low Low 
7/29/92 1.,,

v 7/29/92 
8/4/92 7/30/92 

1 1 
ul?/L ul?/L 

10 U 10 U 
10 U 10 U 
IO U 10 U 
10 U 10 U 
2 J r.;:�.Jt)Hit/b ):.: >1. m· 

>, • · •· ·· ·•· .  
, · ,, : · • · ·• ·•· g4 Jj 1n::::nn=n ><• n> tt ·u 

S U  S U  

S U  S U  
S U  17 
S U  30 
S U  S U  
S U  S U  

41 10 U 
S U  28 
S U  S U  

IO U 10 U 
S U  S U  
l J S U  
S U  S U  
S U  39 
S U  S U  
5 U S U  
S U  S U  
S U  S U  
S U  S U  

10 U 10 U 
10 U 10 U 
S U  ' : /'\ . ·.,

.
,
. lO' U' 

S U  S U  
2 J S U  
S U  S U  
S U  S U  
S U  S U  
S U  S U  

Notes: 

J = The reported value is an estimated quanitity. 
U = The anaJyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

1 7--::Z.. 
FCRGWIT302 

1049904 
Water 

Low 
7/29/92 
7/30/91 

1 
ug/L 

IO U 
10 U 
IO U 
IO U 
S U  

:/:i ;;: :: :: · •· · <11u· 
S U  
S U  
4 J 
S U  
5 U  
S U  

IO U 
67 

S U  
10 U 
S U  
S U  
S U  

22 
S U  
S U  
S U  
S U  
S U  

10 U 
10 U 
8 
S U  

. .. . .  ,. -··· ::·: :-:• 5 U  
S U  
S U  
S U  

·• .. . , !il l} 

VALIDATED 

Ir< (,,f)- I "J 
FCRGWMW1202 

1049903 
Water 

Low 
7/29/92 

8/4/91 
1 

ug/L 

500 U 
500 U 
500 U 
500 U 
250 U 
500 U 
250 U 
250 U 
190 J 
250 U 
250 U 
250 U 
500 U 

5400 
250 U 
500 U 
250 U 
250 U 
250 U 

4700 
250 U 
250 U 
250 U 
250 U 
250 U 
150 J 
500 U 

5900 
250 U 
250 U 
250 U 
250 U 
250 U 
250 U 

4/14193 



tjt( 
CASE No. 10499 SUMMARY OF VOLAffiE ORGANIC ANALYSES - WATER VALIDATED 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyud: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
l,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

l0499VJCLS 

A.I I o':r -:i.. � T1-.' �;, 9th , h 
FCRGWMW2202 FCRGWTB4 

1049902 1049907 
Water Water 

Low Low 
7/29/92 7/29/92 
8/4/92 8/4/92 

1 1 
ug/L ug/L 

2000 U IO U 
2000 U IO U 
2000 U lO U 
2000 U 10 U 
1000 U 7 
2000 U 1HUK+): ::::: Htt J:t 
1000 U 5 U  
1000 U S U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
2000 U 10 U 
1000 U 5 U  
1000 U 5 U  
2000 U IO U 
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
2500 S U  
1000 U S U  
IOOO U S U  
lOOO U S U  
1000 U S U  
lOOO U S U  
2000 U 10 U 
2000 U 10 U 

21000 1 J 
1000 U S U  
1000 U S U  
1000 U S U  
1000 U S U  
1000 U S U  
1000 U 2 J 

Notes: 

J = The reported value is an estimated quanitity. 

,:;· (, 9 -& 
FCRSWSW0202 

1049901 
Water 

Low 
7/29/92 
7/30/92 

1 
ug/L 

10 U 
IO U 
10 U 
IO U 
5 U  

]]IH,:Cf : L< . . t 1 1 41\ • . 
❖ 

5 U  
5 U  
5 U  
5 U  
5 U  
5 U  

IO U 
9 
5 U  

10 U 
5 U  
5 U  
S U  

17 
5 U  
5 U  
5 U  
S U  
5 U  

10 U 
IO U 
35 
S U  
S U  
5 U  
S U  
S U  
S U  

U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

4/14/93 



CASE No. 10499 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

'\ EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyzed: 

Dilution Factor: 
Units: 

Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
I, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l, 1, 1-Trichloroethane 
Carbon Tetrachloride 

( ·· ·inyl Acetate 
'Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l ,  1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

I 0499U.XLS 

FCRGW10302EB FCRGWIT202 
1049906 1049905 

Water Water 
Low Low 

7/29/92 7/29/92 
8/4/92 7/30/92 

1 1 
ug/L ug/L 

IO U IO U 
IO U IO U 
IO U 10 U 
IO U IO U 
2 J l J 

84 12 
5 U  5 U  
5 U  5 U  
5 U  17 
5 U  30 
5 U  5 U  
5 U  5 U  

41 10 U 
5 U  28 
5 U  5 U  

IO U IO U 
5 U  5 U  
l J S U  
5 U  S U  
5 U  39 
5 U  5 U  
5 U  5 U  
5 U  5 U  
5 U  5 U  
5 U  S U  

10 U IO U 
10 U 10 U 
S U  2 J 
5 U  5 U  
2 J S U  
5 U  5 U  
5 U  5 U  
5 U  5 U  
S U  S U  

Notes: 

J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

FCRGWIT302 
1049904 

Water 
Low 

7/29/92 
7/30/92 

1 
ug/L 

10 U 
IO U 
10 U 
IO U 
5 U  

1 1  
5 U  
5 U  
4 J 
5 U  
5 U  
5 U  

10 U 
67 

5 U  
IO U 
S U  
5 U  
5 U  

22 
5 U  
5 U  
5 U  
5 U  
5 U  

10 U 
10 U 
8 
5 U  
1 J 
S U  
5 U  
S U  
1 J 

UNVALIDATED 

FCRGWMW1202 
1049903 

Water 
Low 

7/29/92 
8/4/92 

1 
ug/L 

500 U 
500 U 
500 U 
500 U 
250 U 
500 U 
250 U 
250 U 
190 J 
250 U 
250 U 
250 U 
500 U 

5400 
250 U 
500 U 
250 U 
250 U 
250 U 

4700 
250 U 
250 U 
250 U 
250 U 
250 U 
150 J 
500 U 

5900 
250 U 
250 U 
250 U 
250 U 
250 U 
250 U 

4114193 



CASE No. 10499 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyzed: 

Dilution Factor: 
Units: 

Compound 
Cbloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l ,  1-Dichloroetbene 
l, l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I ,  1, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dicbloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Mcthyl-2-Pentanone 
2-Hexanone 
Tetracbloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

l0499UJ(LS 

FCRGWMW2202 FCRGWTB4 
1049902 1049907 

Water Water 
Low Low 

7/29/92 7/29/92 
8/4/92 8/4/92 

1 1 

ug/L ug/L 

2000 U 10 U 
2000 U 10 U 
2000 U 10 U 
2000 U IO U 
1000 U 7 
2000 U 37 
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U S U  
2000 U 10 U 
1000 U 5 U  
1000 U 5 U  
2000 U IO U 
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
2500 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
1000 U 5 U  
2000 U IO U 
2000 U 10 U 

21000 1 J 
1000 U 5 U  
1000 U S U  
1000 U 5 U  
IOOO U 5 U  
1000 U 5 U  
1000 U 2 J 

Notes: 

J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

UNVALIDATED 

FCRSWSW0202 
1049901 

Water 
Low 

7/29/92 
7/30/92 

1 

ug/L 

IO U 
10 U 
10 U 
10 U 
5 U  

1 1  
5 U  
5 U 
S U  
5 U  
5 U  
5 U  

IO U 
9 

5 U  
IO U 
5 U  
5 U  
5 U  

17 
5 U  
5 U  
5 U  
5 U  
5 U  

IO U 
10 U 
35 
S U  
5 U  
S U  
5 U  
5 U  
S U  

4/14/93 



FIGURE 8 

REGION I 
Data Review Worksheets 

Site Name �,\1�Hl.t-l tJ p l \J "--0<;, rzi; I 
Reference Number -------

REGION I REVIEW OF ORGANIC 
CONTRACT LABORATORY DATA PACKAGE 

<!,0()11-f w� �-r �'"f 
The hardcopied ( laboratory name) O� O�� data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

Case No. IJJWWC:, 
SOG No. toi..t�� 
No. of Samples_, __ _ 

SAS No. -
Ma tr ix W

..,..
iiji;,,.....,.�---

sampl ing Oate (s) 1/2.1 /i2-
Shipping oate ( s )  -:-1�--=-r-r=---oate Rec ' d  by Lab 1 {1-'t (42.. 

Traffic Report Nos: Fc.t.C::,wt-r��, FCAt.bWHtOl'l..02...1 Fc..te.C:,wH.W 'U.D'2-
'fc,tC,-.> \"fZ.,OZ 

I 
fl '-S�Ot..o"L- ' 

Trip Blank No. :  fUtC,Wf6'{ 
Equipment Blank No . : ;F�lJll.-��(':,=::-1,U�\O-:.-�-:l----c=i..e.6-=-.,,.------..t:�---------

F iel  d Oup Nos: 

sow No.  ;;t/8� requires that speci fic analytical work be done and 
that assoclated reports be provided by the laboratory to the Regions , 
EMSL-LV, and SHO . The general criteria used to detennine the 
performance were based on an examination of: 

-Data completeness 
-Holding Times 
-GC/MS Tuning 
-cal ibrations 

-Matrix Spike/Matrix Spike Dup 
-Field Duplicates 
-Internal Standard Performance 
-Pesticide Inst. Performance 

-Blanks -Compound Identification 
-surrogate Recoveries -Compound Quantitation 

overall comments __________________________ _ 

Def initions and Qua l i fiers: 

A -

J 
R -
u 

Acceptable data . 
Approximate data due to  quality control criteria. 
Reject data due to quality control criteria . 
Compound not detected . 

Reviewer: Date : 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

HISSING INFORMATION DATE LAB CONTACTED DATE REC'D 



REGION I 
Data Review Worksheets - o.11 uik.t i tL  "'°"� � 
II .  HOLDING TIMES Complete table for a l l  samples and circle the 

fractions which are not within criter i a .  

VOA BNA PEST 
S�PLE DATE 

SAMPLED .. 
DATE DATE DATE DATE DATE 

ID ANAL EXTR ANAL EXTR ANAL 

' 
flt.E,,JlO'L'°. � 1lv.1t 'cl"i I q 2.-,. 
r:tl{.., \ tT'2.DZ.. -- ;f2.q[�-z_ 7 { ';o/_ 'l l-

rabC-.11"?02.. 

F(�IL>tUt 

�U(wM. i.'21.1)7. 

R�"fl,L\ 
Fl�� 

,lz.." l 11'2... 
1 /z.tt l i2-

. ;/2.� l<'L-
i [t '{ /ft.. 
., /t'f ( � z.. 

I , • 
-, �,4"2-' 
'olt.i I tt2-" �{'tf '1 2- ---
�f<f (1'2-c-

,f?x>I11-' 

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14 days 
of sample collection. 
Preserved : Both within 14 days ot sample collection. 
Soils  : Both within 14  days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 
1 .  If holding times are exceeded all positive results are estimate 

(J) and non-detects are estimated (UJ) . 
2 .  If holding times are grossly exceeded , th• reviewer may 

determine that non-detects are unusable(• ) . 

* Hot..01 1JG TH-\ES wE£E.. EA!Aul"1£0 '!>�P l)i't>N t>iftE.. �F
�tL-E- �CEtP, Irr -n+E.. �'(. l'r l. 1  .... U J  OF W';.:roDY 
wA'S- tJO, 9'f2<>/10£,0 \,Otffl 1'iE. p,w-f\ f'lra1H,E . 



REGION I 
Data Review Worksheets 

III. GC/MS TUNING 

The OFTPP performance results were reviewed and found to be within 
the specified criteria .  

I f  no,  
Samples affected: ________________________ _ 

The BFB performance results were reviewed and found to be within 
the specified criteria. 

If no, 
Samples affected: _________________________ _ 

If mass calibration is in error refer to the Region guidelines for 
expanded criteria. If  necessary, all  associate� data as unusable (R) . 



• 

REGION I 
Data Review Worksheets 

IV A.  VOLATILE CALIBRATION VERIFICATION 

Mll 

1.l!2.__ 

7-bl 
� 

e I ,f 

S ['t 

, ,� 

l .  All 
2 .  All  
3 .  All  

ACTION: 

Date of Initial Calibration :if r1, -r {t.f> 
Dates of Continuing Calibrations: 0/=!» , 8/j , 7/�= Instrument I D  : C,' 
Matrix/Level :�Uii.)��---

CRITERIA OUT COMPOUND (VALUE) 
RF '7!R;�JF, \D 

\Jt tl.\'1''- ftt.E-Ot'tt:. C 1-f�. t.t) 
samples Affected : �ot1l.. 

O'/bt� 2-- H-E 'i'AtJc� £ (-a,r .  ") 
samples Affected : �ot11:. 

"lo D 'e,IU)H..o f()� H ( 'f,O. o) 
Samples Af fected : �°'1C-

'?o P i;foM Of� t-l ( "?;l . �) 
Samples Affected : �o""-

tr/o D ;- t�.J[_ {Y1-2:>) 
Samples Affected: 

°1• 0 

Samples Affected: 

Samples Affected: 

Samples Affected: 

samples Affected: 

RF ' s ,  and RF ' s  must be >0 .05  
tRSD '•  must be<J0t 
\D 's  must be <251 

1 .  If  any compound has a n  initial RF o r  a continuing RF of <0.05:  
a . Flag positive results for that compound as estimated (J) . 
b . Flag non-detects for that compound as unusable (R) . 

2 .  I f  any compound has a tRSD >JO\ or a \0 >251 : 
cal Flag positive results for that compound as estimated (J) . 
b. Flag non-detects tor that compound as estimated (UJ) i f  the \RSD 

or to is >So t .  

A separate worksheet should be filled out for each initial curve. 

)\ t..L. Po? t 1l \J E- ft SOL.. T 4:> R,t(.. k,e.;rotJ E.. Wt LL "bE E�'Tl KM'ED ( .J) . 



REGION I 
oata Review Worksheet 

V A. BLA.NK ANALYSIS RESULTS (Sections l ,  2)  

List the contamination in  the blanks below. 

1 .  Laboratory 8lanks-a.V o� 

t>.B IP FRACTION/ 
MATRIX 

2 , Equiprnent and Trip Blanks 

QA.ll I.B....J. .  FRACTION/ 
MATRIX 

COMPOUND 

COMPOUND 

0/c.Jf�t. �l�ZU> u;kfE,t},Jt( __ � __ N_E. ____ _ 
,_ .. �TI'rtJOt-JE 

Leve1 :\..0W 

CONCENTRATIONl 
UNITS 

CONCENTRATION/ 
UN I TS ( 0� ( t-) 
�L..f 

l..., 

t 

-, 

'2..... 

� separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B. BLANK ANALYSIS RESULTS (Section 3 )  

3 .  Blank Actions 

Action levels should be based upon the highest concentration ot 
contaminant determined in any blank. The action level for samples which 
have been concentrated or diluted should be multiplied by the 
concentration/dilution factor. No positive sample result should be 
reported unless the concentration of the compound in the sample exceeds 
the act ion level of  10 x ' s  the amount in the blank for the common 
contaminants, or 5 x • s  the amount for any other compound. Specific 
actions are as follows: 

1 .  The concentration i s  less than the CRQL, report the CRQL. 

2 .  The concentration is greater than the CRQL, but less than the action 
level , report the concentration found U .  � 

J .  The concentration is greater than the action level, report the 
concentration unqualif ied. 

For exa�ples refer to the Regional Guidelines. 

co�mon contaminants a methylene chloride, acetone, 2-butanone, toluene, 
and phthalates. 

LEVEL; 

COMPOUND 

' 
, 

2-

ACIION LEVEL.! 
UNII§{"t I c...) 

Si-to 
L\ \  D 

,; 
1 0  

? 

1-0 

\ 0  

A separate worksheet should be used for low and medium level blanks. 

£RQl. 

, o  

l u  

'5 
CS" 
5 
5 

5 



REGION I 
Data Review Worksheets 

VI . SURROGATE SPIKE RECOVERIES - a1£ U ikr i 4..  l,04� rKtk 
List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

Matrix:  

A 

TR @ 'S TOL BFB OCF NBZ FBP TPH PHL 2FP TBP 

QC Limits 

to to to to to to to to to to 

surrogate Actions : •-Advisory only 

Positive sample results 
Non-detected results 

PERCENT RECOVERY 

g_Ql 
J 
R 

10\-CRR 
J 
UJ 

� 
J 

CRR • Contract Required Recovery Range. 
Surrogate action should be applied: 

1 .  I t  at least two surrogates i n  a B/N or A fraction or one 
surrogate in the VOA fraction are out of specification, but 
have recoveries of >lOt. 

2 .  I f  any one surrogate in a fraction shows <lOt recovery. 



REGION I 
Data Review Worksheets 

VII A .  MATRIX SPIKE/MATRIX SPIKE DUPLICATE -. a.1J U i  kJtia__ IV( $, � 

l .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

TR Nos. Lt� 1 , Ll7" , LCS3 Level :  LlMl Matrix : UJ� 

List the percent recoveries and RPO ' s  of compounds which do not 
meet the criteria stated on Form 3 .  

FRACTION/ 
MS OR MSP 

COMPOUND \REC':_L 
RPO · 

- � 

OC LIMITS 

QUALIF ICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY. 

1 .  I f  any compound does not meet the Contract Required Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

ilQ.1 
J 
R 

PERCENT RECOVERY 
10\ - CRR � 

J J 
A A 

2 .  If  any compound does not meet the RPO criteria, flag positive results 
for that compound as estimated (J) . 

A separate worksheet -should be used for each HS/MSD pair. 

NO'f'E, : 1lfet.€. W� tJD �<;, {H�D �t'� �btllt"tF..D ,  � 
i-'< JtitJM-'(-z..£1> � tn..i�t.. �H PL.F. 



REGION I 
Data Review Worksheets 

V I I  B. , MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2 )  

3 .  Matrix Spike Duplicate - Unspiked Compounds - IJo-r lc�PL-l (�t..-C 

TR Nos . ___ _ 

List the concentrations of the unspiked compounds and determine the 
percent RSO ' s  of the unspiked sample ,  matrix spike, and matrix spike 
dupl icate. No limits have been developed for the RSO values o f  the 
unspiked compounds . •  

FRACTION COMPOUND SAMPLE, MS, �SD CONC 

The reviewer must use professional judgement to determine if  there is a 
need to qualify any of the unspiked compounds in the sample • 

. , . 



REGION I 
Data Review Worksheets 

VIII.  FIELD DUPLICATE PRECISION - t1o FtEL.0 i,upi;, �€ l�C> 

TR Nos . ___ _ Matrix: ----
List the concentrations of the compounds which do not meet the following 
RPO criteria :  

1 .  An RPO of <30\ for water duplicates. 
2 .  An RPO of <SOI for soil duplicates. 

FRACTION COMPOUND SAMPLE CONC 

ACTIONS :  

DUP SAMPLE CONC 

1 .  I f  the results tor any componds do not meet the RPO criteria, flag 
the positive results for that compound as estimated. 

2 .  If  one value i s  non-detected, and one is above the CRQL: 
a .  Fla� the positive result as estimated (J) . 
b .  Flag the non-detected result a s  estimated (UJ) . 

NOTE: Professional judgement may be util ized to apply duplicate actions 
to a l l  samples of a similar matrix. 

A separate worksheet should be f i lled out for each field duplicate pa ir.  



REGION I 
Data Review Worksheets 

IX. INTERNAL STANDARD PERFORMANCE - �\ Ut.l  � Ir al-'S. M.E. r 

List the internal standard areas of samples which do not meet the 
criteria of +1001 or -so, of the internal standard area in the associated 
continuing cal ibration standard. 

SAMPLE ID IS OUT 

ACTION : 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  I f  an I S  area count is outside the criteria -SOI or +1001 o f  the 
associated standard: 

a .  Positive results for compounds quantitated using that I S  are 
flagged as estimated (J)  for that sample fraction. 

b .  Non-detects for compounds quantitated using that IS  are flagged 
as estimated (UJ) for that sample fraction. 

c .  I f  extremely low area counts are reported, or. if performance 
exhibits a major drop-off ,  then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  an IS retention time varies more than 30 seconds, the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



REGION I 
oata Review Worksheets 

XII.  SAMPLE QUANTITATION 

In the space below, please show a minimum ot one sample calculation �er 
fraction :  

L<o '-'-'-\ ")( so � 1o oa l l-
l 5"\  %? X' 0 . 115"?.:> 

PEST/PCB; 



. . ·:·-� --� 
Hl\!JM Associates, Inc. 

A Summit Companr 

6908/HAZ/12787O 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
50 IO Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 
Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 12 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 12 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 

Laboratocy Data Validation Functional Guidelines for Evaluatin& Organic Analyses, 
February 1988: 

* - data completeness 

* - holding times 

• - GC/MS tuning 

- calibration 

- laboratory, field, and trip blanks 

* - surrogate spike recoveries 

- matrix spike/matrix spike duplicates 

* - field duplicates 

* - internal standard performance 

l fl4i Bakn \1 1·1 111r Cn11rnrc l .  \I \ 0 1 7�!! :;011;:l i l - lHOO F a ,  :i llH.":l 7 1 - 2 �1>H 
1'// rt•f• /;'\ t'f'tllilt' /'ill'!. /)tilt' /11• 1//111° 1/, \If 11 .'/ I /IJ lill .'lt li ./ i - / (1 / 1/ /;,1 /jl),'/ /i Jl,-./1,./:! 



Mr. Jo.mu Keith 

April 16, 1993 

Page 2 

• 
* 

- sample quantitation 

All criteria was met for this parameter 

Data Completeness 

The package was complete and legible. 

Boldin& Times 

All volatile organic analyses were performed within the required holding time. 

GC/MS ])mine 

All reported bromofluorbenzene (BFB) tunes met the requirements. 

Calibrations 
The volatile calibration summaries were reviewed, and all calibration check compound 
(CCC) and system performance check compound (SPCC) requirements were met. All 
percent relative standard deviations (%RSDs) and percent differences (%Ds) were 
found to be within the required criteria. 

Blanks 

All method blanks analyzed by the laboratory were free of contamination. 
The trip blank, 003TB, had a reported concentration of 10 ug/L of acetone. 
The field blank, 003EB, had a reported concentration of 3 ug/L of chloroform. 

Positive results for acetone that are less than ten times the blank concentration will be 
qualified U and treated as non detects. 

Positive results for chloroform that are less than five times the blank concentration will 
be qualified U and treated as non detects. 

Surroeate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate 

All volatile MS/MSD recoveries were acceptable. The RPD for trichloroethene was 
greater than the QC limit of 14, therefore, trichloroethene will be estimated (J) in 
sample 8202203. 

6908/HAZ' 127870 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

Field Duplicates 

One field duplicate, 719021003D, was collected. The RPDs were found to be 
acceptable and no action will be taken. 

Internal Standard Perf onnance 
The internal Standard performance was acceptable in the volatile analyses. 

Sample Quantitation 

The reported sample results were reviewed and found to be reported accurately. 

Data tables have been provided that display both the validated and unvalidated 

analytical results. Qualifiers have been added to the validated table. If you have any 

questions, please feel free to call me at (508) 371-4000. 

Sincerely, 

Melissa J. Solari 

Data Reviewer 

/ ... '. \ 

�an#� 
Project Manager 

6908/HAZ/ 127870 
HMM Associates, Inc. 



CASE No. 12787 

C 
EPA Sample No. Lab Sample ID: 

Matrix: Level: Date Collected: Date Analyzed: Dilution Factor: Units: Compound Chloromethane Bromomethane Vinyl Chloride Chloroethane Methylene Chloride Acetone Carbon Disulfide l, 1-Dichloroethene 
l, 1-Dichloroethane 1,2-Dichloroethene (total) Chlorofonn 1,2-Dichloroethane 2-Butanone 
l ,  l, 1-Trichloroethane 

r 
Carbon Tetrachloride Bromodichloromethane ...... 1,2-Dichloroprooane cis-1,3-Dichloropropene Trichloroethene Dibromochloromethane 1,1,2-Trichloroethane Benzene trans-1,3-Dichloropropene Bromoform 4-Methyl-2-Pentanone 2-Hexanone Tetrachloroethene 1,1,2,2-Tetrachloroethane Toluene Chlorobenzene Ethylbenzene Styrene Xylene 

12787UJCLS 

SUMMARY OF VOLATil.,E ORGANIC ANALYSES - WATER UNVALIDATED 
t, "&I'"' '-z 1r: P ?I..._., I� f6- f'q .. l� ?6-f,:? -,}_ 0 9� '? t, - :z-:; ?er P 7 ,'I'- ,_.,-003EB 03TB 613015003 618020003 625027003 12787.09 12787.14 12787.01 12787.02 12787.03 Water Water Water Water Water 

Low Low Low Low Low 'ltU,/93 2/26/93 2/26/93 2/26/93 2/26/93 
3/9/93 3/8/93 3/8/93 3/8/93 3/8/93 1 1 1 1 1 

ug/L ug/L ug/L ug/L ug/L 

IO U IO U 10 U 10 U 10 U 
IO U IO U 10 U IO U 10 U 
IO U IO U IO U IO U IO U 10 U 10 U IO U 10 U 10 U 10 U IO U 10 U IO U IO U 
IO U 10 15 12 IO U 
IO U 10 U 10 U 10 U IO U 
IO U 10 U 10 U IO U IO U 10 U IO U 10 U IO U 2 J 
IO U 10 U IO U 2 J 42 3 J 10 U 10 U IO U 10 U 10 U IO U IO U 10 U 10 U 10 U 10 U 10 U 10 U IO U 
IO U IO U IO U 2 J 1 1  10 U IO U IO U IO U IO U 
IO U 10 U 10 U IO U 10 U 
IO U IO U 10 U IO U 10 U 10 U IO U 10 U IO U IO U 
IO U 10 U 10 U lO U 3 J 
lO U IO U 10 U 10 U 10 U 
IO U 10 U 10 U 10 U IO U 10 U 10 U 10 U 10 U IO U 10 U IO U 10 U IO U IO U 10 U IO U 10 U IO U lO U 
IO U 10 U 10 U IO U 10 U 10 U IO U IO U IO U 10 U 10 U 10 U 10 U 10 U 10 U 10 U IO U 10 U IO U IO U 
IO U IO U 3 J 4 J 10 U 10 U 10 U lO U IO U 10 U 10 U IO U IO U 10 U 10 U 10 U 10 U IO U 10 U 10 U 
IO U IO U 1 J 2 J IO U 

Notes: D = Identifies all compounds reported in an anlysis at a secondary dilution factor. E = Identifies compounds that have exceeded the calibration range of the instrument 
J = The reported value is an estimated quanitity. U = The analyte was analyzed for, but not detected. ug/L = micrograms per liter 

713015003 12787.04 Water 
Low 2/26/93 

3/8/93 1 
ug/L 

10 U 
IO U 
IO U 10 U 
IO U 16 10 U 
IO U 10 U 10 U 
IO U 
IO U 
IO U 2 J 10 U 10 U 10 U 
IO U 
I J 10 U 10 U 10 U 10 U 10 U 10 U 

IO U 10 U 10 U 
10 U 
IO U 10 U 
IO U 10 U 

4/14193 



CASE No. 12787 

C EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyud: 
Dilution Factor: 

Units: 

Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
I, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I, 1, I -Trichloroethane 
Carbon Tetrachloride 

'nodichloromethane 
i.cbichloropropane 
cis-1, 3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
I, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

12787\J.XI..S 

SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER .::j K. UNY ALIDATED 

rt- P, - ,  9 � ?  7 -1'7 '�e P??'7-� <1, ,,:,- ?o- PS PG P -'7 
719021003 719021003D 724526503 820022003 913015003 

12787.05 12787.07 12787.06 12787.10 12787.08 
Water Water Water Water Water 

Low Low Low Low Low 

2/26/93 2/26/93 2/26/93 2/26/93 2/26/93 
3/8/93 3/8/93 3/8/93 3/8/93 3/8/93 

1 1 1 1 1 
ug/L ug/L ug/L ug/L ug/L 

IO U IO U IO U IO U 10 U 
IO U IO U IO U IO U IO U 
10 U IO U IO U IO U 10 U 
IO U IO U IO U IO U 10 U 
IO U 10 U IO U IO U 2 J 
13 13 IO U IO U IO U 
IO U 10 U IO U IO U 10 U 
10 U 10 U IO U IO U 6 J 
IO U 10 U 10 U IO U 18 
IO U IO U IO U 10 U IO U 
10 U IO U IO U IO U IO U 
IO U IO U IO U IO U 10 U 
10 U IO U IO U IO U 10 U 
14 14 10 U 82 340 E 
IO U 10 U IO U IO U 10 U 
IO U IO U IO U IO U 10 U 
10 U IO U 10 U IO U 10 U 
10 U 10 U 10 U IO U 10 U 
14 14 IO U 120 1600 E 
IO U IO U 10 U IO U 10 U 
IO U IO U IO U 10 U 10 U 
IO U IO U IO U 10 U IO U 
IO U 10 U 10 U IO U IO U 
10 U 10 U 10 U IO U IO U 
10 U IO U 10 U 10 U IO U 
IO U IO U IO U IO U IO U 
IO U 10 U IO U 5 1  1 0  U 
IO U 10 U IO U 10 U IO U 
IO U 10 U IO U IO U IO U 
10 U IO U 10 U IO U IO U 
IO U IO U IO U 10 U IO U 
IO U IO U IO U 10 U 10 U 
IO U 10 U IO U IO U IO U 

Notes: 
D = Identifies all compowtds reported in an anlysis at a secondary dilution factor. 
E = Identifies compowtds that have exceeded the calibration range of the instrument. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

,0 ;;,,�.�. 
913015003DL 

12787.08dl 
Water 

Low 

2/26/93 
39/93 

10 
ug/L 

100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
280 D 
100 U 
100 U 
100 U 
100 U 

1400 D 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 

4/14/93 



CASE No. 12787 

I 
EPA Sample No. 
Lab Sample ID: 

Matrix: 

Level: 

Date Collected: 

Date Analyzed: 

Dilution Factor: 

Units: 

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I, 1, I -Trichloroethane 
Carbon Tetrachloride 

1 Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12787V.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER VALIDATED 

003EB 03TB 613015003 618020003 625027003 
12787.09 12787.14 12787.01 12787.02 12787.03 

Water Water Water Water Water 

Low Low Low Low Low 
2/26/93 2/26/93 2/26/93 2/26/93 2/26/93 

3/9/93 3/8/93 3/8/93 3/8/93 3/8/93 

1 1 1 1 1 
ug/L ug/L ug/L ug/L ug/L 

IO U IO U IO U IO U IO U 
IO U IO U IO U IO U 10 U 
10 U IO U 10 U IO U 10 U 
IO U 10 U 10 U 10 U 10 U 
IO U IO U 10 U 10 U IO U 
IO U 10 bJ'·=«Ah\t )1••U1�t IO U 
IO U IO U 10 U IO U IO U 
IO U IO U 10 U 10 U 10 U 
IO U 10 U IO U 10 U 2 J 
IO U IO U IO U 2 J 42 
3 J IO U IO U 10 U IO U 

IO U IO U IO U IO U 10 U 
10 U IO U 10 U 10 U 10 U 
IO U 10 U IO U 2 J 1 1  
IO U IO U 10 U 10 U IO U 
10 U IO U IO U IO U IO U 
IO U 10 U 10 U IO U IO U 
IO U 10 U IO U IO U IO U 
IO U IO U IO U 10 U 3 J 
IO U IO U 10 U IO U 10 U 
10 U IO U 10 U IO U IO U 
IO U IO U 10 U 10 U IO U 
10 U IO U IO U 10 U IO U 
10 U IO U 10 U 10 U 10 U 
IO U 10 U IO U 10 U IO U 
10 U IO U 10 U 10 U 10 U 
IO U IO U 10 U IO U 10 U 
10 U IO U 10 U 10 U IO U 
10 U IO U 3 J 4 J IO U 
IO U 10 U 10 U IO U 10 U 
IO U IO U IO U IO U IO U 
10 U IO U IO U IO U 10 U 
IO U IO U 1 J 2 J IO U 

Notes: 

D = Identifies an analysis at a secondary dilution factor. 
E = Identifies compounds that have exceeded the calibration range of the instrument. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

713015003 
12787.04 

Water 

Low 
2/26/93 

3/8/93 
1 

ug/L 

IO U 
10 U 
IO U 
IO U 
10 U 

: : :• ·•.-, . • • M6'' :Q: ., . . 

10 U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
2 J 

10 U 
10 U 
IO U 
10 U 

l J 
IO U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
10 U 
IO U 
10 U 
10 U 
10 U 

4/14/93 



CASE No. 12787 

0 
EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Date Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l, 1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chlorofonn 
1,2-Dichloroethane 
2-Butanone 
l, l ,  I-Trichloroethane 
Carbon Tetrachloride 

,,.µodichloromethane 
�Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromofonn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

12787V.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

719021003 719021003D 724526503 820022003 913015003 
12787.05 12787.07 12787.06 12787.10 12787.08 

Water Water Water Water Water 
Low Low Low Low Low 

2/26/93 2/26/93 2/26/93 2/26/93 2/26/93 
3/8/93 3/8/93 3/8/93 3/8/93 3/8/93 

1 1 1 1 1 
ug/L ug/L ug/L ug/L ug/L 

IO U IO U IO U IO U IO U 
10 U IO U IO U IO U IO U 
IO U IO U IO U 10 U 10 U 
IO U IO U 10 U IO U IO U 
IO U IO U 10 U IO U 2 J 

f�·:�?tH !\\)t J., tOI \trt.:.i'' It:11: ai :tr ••• 10 U IO U IO U 
IO U IO U IO U IO U 10 U 
IO U IO U IO U IO U 6 J 
IO U IO U 10 U IO U 18 
IO U IO U IO U IO U IO U 
IO U IO U IO U IO U 10 U 
IO U 10 U IO U IO U 10 U 
IO U 10 U IO U IO U IO U 
14 14 IO U 82 340 E 
IO U IO U IO U IO U 10 U 
10 U 10 U IO U IO U IO U 
10 U IO U IO U IO U IO U 
IO U IO U IO U IO U 10 U 
14 14 IO U u:t:r t

"'
' -·. ; 1zq tr> 1600 E 

10 U 10 U 10 U 10 U 10 U 
10 U IO U IO U 10 U IO U 
10 U IO U IO U 10 U 10 U 
10 U IO U 10 U 10 U IO U 
10 U IO U IO U IO U IO U 
10 U IO U IO U 10 U 10 U 
10 U IO U IO U 10 U IO U 
IO U IO U 10 U 51 IO U 
IO U IO U IO U IO U IO U 
10 U 10 U IO U IO U IO U 
IO U 10 U 10 U 10 U IO U 
IO U 10 U 10 U 10 U 10 U 
IO U 10 U 10 U IO U 10 U 
IO U 10 U IO U IO U IO U 

Notes: 
D = Identifies an analysis at a secondary dilution factor. 
E = Identifies compounds that have exceeded the calibration range of the instrument. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

VALIDATED 

913015003DL 
12787.08dl 

Water 
Low 

2/26/93 
39/93 

10 
ug/L 

100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
280 D 
100 U 
100 U 
100 U 
100 U 

1400 D 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 
100 U 

4/14/93 



FI GURE 8 

REGION I 
Data Review Worksheets 

s ite Name Fit-hln.t ,.,_ { v.tnc.. tr: r 
Reference Number -------

REGION I REVIEW OP ORGANIC 
CONTRACT IABORATORY DATA PACKAGB 

���, �--< 
The hardcopied ( laboratory name) OF °'�M.lt data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

Case No.  UXVE,tJ6 
SOG No.  l21e; 
No.  of  Samples \ -i-

SAS No . --,-,,--
Matrix IA)frrfc.:,(. 

Sampling oate ( s )  ;1 /l-u{ 4 ?  
Shipping Oate(s) 
Date Rec ' d  by Lab :f>/'2-l'l � 

Traffic Report Nos : <, 1 -,.,0\��, llt f>DZ.OOO"?, t,'2-4"'0"2,.foo�, -,t "!.ot!Sbo�� 11 �ouoo7, � r �01�002,◄ •�,:�o�0<-1 , '2-'ft:;�'-- 157>�. ta '2COR,oo� 
Trip Blank No. :  @7 
Equipment Blank No . : -:&;00:=;2f--:fne,--------..... �---------

F i el d oup Nos: "1_.-'1---'C\:...:�:::..=;.:.\ 0=-0=--=�-=0:,__ ______________ _ 

sow No.  ? l 'lD requires that specific analytical work be done and 
that associated reports be provided by the laboratory to the Regions , 
EMSL-LV , and SMO. The general criteria used to determine the 
performance were based on an examination of :  

-Data Completeness 
-Holding Times 
-GC/MS Tuning 
-cal ibrations 

-Matrix Spike/Matrix Spike oup 
-Field Duplicates 
-Internal Standard Performance 
-Pesticide Inst. Performance 

-Blanks -compound Identification 
-surrogate Recoveries -Compound Quantitation 

overa l l  comments __________________________ _ 

Definitions and Qual ifiers: 

A -
3 
R -
u 

Acceptable data. 
Approximate data due to quality control criteria. 
Reject data due to qual ity control criteria. 
Compound not detected . 

Reviewer: Date: 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D 



• 

REGION I . ,1UA'"' Data Review _Worksheets - a.Jl..  Cri f-tf 1 "'-- WQ � 

I I .  HOLDING TIMES Complete table for al l  samples and circle the 
fractions which are not within criteria.  

VOA BNA PE ST 
SAMPLE DATE DATE DATE DATE DATE DATE 

I D  SAMPLED ANAL EXTR ANAL EXTR ANAL 

bo2e.e 
z./tv (a. '7 '?/'t[t, .. 

O?'f""f; ;.Lu{a.1:J :>LB[131() 

Ctl�l5"003 '-/lv[0. 3 ?Le[,, ,, 
(, l��z.ta) 3 '-l,."tq '!; 

{ 
ICl ?1�0[13 

�2.100?, > L'-" Lf 1; !>[0[f ?J IC 

n,3015«>� ;.Lut�? '?[ fol�· 
h 11o2-1Dc?3 il').//!f� S/0['f?

1 

�,�lt/f� 3/8[i!> 
f( 

1 f 't 02.1 �Q 

111s-i�3 ,-1,�,f? ?>/Bl"� ID 

�22«)3 '-/lv{4� 
/ 

11 
.3 _B['f� 

. 

i 13DIS"ct>.3 '-l�lq� 3[8J'l3 "  
�t5o1��PL �L:ir,�� 3[8['l3> t1 

VOA - UnpreMrved: Aromatic within 7 days, non-aromatic within 14 days 
of saaple collection. 
Preserved : Both within 14 days ot sample collection. 
Soils : Both within 14 days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water . 

ACTION: 
1 .  If  holding times are exceeded all positive results are estimate 

(J) and non-detects are estimated (UJ) . 
2 .  If holding times are grossly exceeded, the reviewer may 

determine that non-detects are unusJble(•) . 



REGION I 
Data Review Worksheets 

III.  GC/MS TUNING 

The OFTPP performance results were reviewed and found to be within 
the specified criteria .  

I f  no, 
Samples  affected: ________________________ _ 

The BFB performance results were reviewed and found to be within 
the specified criteria . 

If  no, 
Samples a ffected: _________________________ _ 

If mass cal ibration is  in  error refer to the Region guidel ines for 
expanded criteria . If  necessary, all associated data as unusable (R) . 



REGION I 
Data Review Worksheets 

IV A .  VOLATILE CALIBRATION VERIFICATION - �U.ltl f'E.eflt \1),\-4=> ME.i 

1.  All  
2 .  All 
3 .  All  

Date of Initial Cal ibration : ;;. :). '.> 
Dates of  Continuing Cal ibrations :�'!>

...L:----..-....-:--
I nstrument I D  
Matrix/Level 

CRITERIA OUT 
RF, \RSD , RF , \D 

Samples Affected : 

Samples Affected: 

Samples Af fected : 

Samples Affected : 

Samples Affected : 

Samples Affected : 

Samples Affected: 

Samples Affected : 

Samples Affected : 

Samples Affected: 

RF ' s ,  and RF ' s  must 
\RS0 1 s must be<J0I 
\ D ' s  must be <251 

be >0 . 05 

COMPOUND 

---

ACTION: 
1 .  I f  any compound has an initial RF or a continuing RF o f  <0. 05:  

a . Flag positive results for that compound as estimated (J) . 
b. Flag non-detects for that compound as unusable (R) . 

2 .  I f  any compound has a \RSD >30\ or a ID >25 \ :  
a . Flag positive results for that compound as estimated {J) . 
b. Flag non-detects for that compound as estimated (UJ) if the IRSD 

or \ D is  >501. 

A separate worksheet should be filled out tor each initial curve . 



REGION I 
oata Review Worksheet 

V A. BLANK ANALYSIS RESULTS (Sect ions 1 ,  2 ) 

List the contaminat ion in the blanks below. 

l .  Laboratory Blanks - 41J o� 

LAB IO FRACTION/ 
MATRIX 

2 .  Equipment and Trip Blanks 

QA.ll IlL.! .  EB>,CTION/ 
MATRIX 

al<tf q?> {X)� \/_ollw� 

31W (X)�,f} \/Oll� 

COMPOUND 

COMPOUND 

C Ht-oa>fot.t-f 
/cun»jE,. 

Level : LOW 

CONCENTRATION/ 
UNIT� 

CONCENTRATION/ 
UNITS (�{L-) 

3> 
to 

A separate worksheet shoul d  be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B . BLANK ANALYSIS RESULTS (Section 3 )  

J .  Blank Actions 

Action levels  should be based upon the highest concentration ot 
contaminant determined in any blank. The action level for samples which 
have been concentrated or di luted should be multipl ied by the 
concentration/dilution factor. No positive sample result should be 
reported unless the concentration of the compound in the sample exceeds 
the action level o f  10 x • s  the amount in the blank for the common 
contaminants, or 5 x ' s  the amount for any other compound . Specific 
actions are as follows: 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration is greater than the CRQL, but less than the action 
level , report the concentration found U. 

� 

3 .  The concentration is greater than the action level, report the 
concentration unquali fied. 

For exa�ples refer to the Regional Guide l ines. 

CoDmon contaminants = methylene chloride , acetone, 2-butanone, toluene, 
and phthalates . 

LEVEL; 

COMPOUND MAX, CON�.f. ACTION LEVELL. £BQ!., 
UNITS ( o� IL-) UNITS 

�E- to too \O 

�H ?, \ 45"' \ o  

A separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

VI . SURROGATE SPIKE RECOVERIES - lct-l. Lt-(f'E;.t..r t ,J� f,(fc_..,-

List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

VOA A 

Matrix:  I&)� 

PEST• 

TR !'S TOL BFB DCF NBZ FBP TPH PHL 2FP TBP 

QC Limits 

to to to to to to to to to to 

Surrogate Actions: •-Advisory only 

Positive sample results 
Non-detected results 

PERCENT RECOVERY 

� 
J 
R 

10\-CRR 
J 
UJ 

� 
J 

CRR • Contract Required Recovery Range. 
surrogate action should be applied: 

1 .  It  at least two surrogates in a B/N or A fraction or one 
surrogate in the VOA fraction are out of speci fication, but 
have recoveries of >10\ . 

2 .  If any one surrogate in a fraction shows <10\ recovery. 



REGION I 
Data Review Worksheets 

VII A .  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

Level :  Low Matrix: IN� 
List the percent recoveries and RPO' s  
meet the criteria stated on Form J .  

FRACTION/ 
MS OR MSD 

�Ol /Mt;,D 

COMPOUND 

of compounds which 

1REC/ 
BED 

Lfo tPD 

--!. 

QUALIFICATION IS  LIMITED TO THE UNSPIKEO SAMPLE ONLY. 

do not 

QC LUHIS 

I'-\ 

1 .  I f  any compound does not meet the Contract Required Recovery range 
( CRR) follow the actions stated below: 

PERCENT RECOVERY 
<10\ 101 - CRR � 

Positive Sample Results J J J 
Non-detected Results R A A 

I':'., I f  any compound does not meet the RPO criteria, flag positive results t.;;/ tor that compound as estimated (J) . -rc..E. u,1u.. � �t-<M€-O (.:r'\ fo.(... �,n\J\E.. '2£4.ovr� . 
A separate worksheet should be uted for each MS/MSO pair. 



• 

REGION I 
Data Review worksheets 

VII B. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2) 

3 .  Matrix Spike Duplicate - Unspiked Compounds - .i.., 0,:_ 

TR Nos fjlo(}� � �0 

List the concentrations of the unspiked compounds and determine the 
percent RSD ' s  of the unspiked sample, matrix spike, and matrix spike 
dupl icate. No l imits have been developed for the RSC values of the 
unspiked compounds . .  

[RACTIOti COMPOUliP SAMP�E;1 MS, �SQ CON� \RSO 

l/l� 1, 11 , - -rti,Htoto�E S-" 1e 1 (  5,__!j_ 
UJA'fF� �� �-51 �1- � 'I  �4 

The reviewer must use professional judgement to determine i f  there is a 
need to qual ify any of the unspiked compounds in  the sample. 



• 

REGION I 
Data Revlew Worksheets 

VI I I .  FIELD DUPLICATE PRECISION · al.I olL 

TR Nos.7t1D2-{003 ,  1 f.�02-1003O Matrix: rukrfe-
List the concentrations of the compounds which do not meet the following 
RPO criteria: 

1 .  An RPO of <30\ for water duplicates. 
2 .  An RPO of  <50\ tor soil duplicates. 

FRACIIQH 

ACTIONS: 

COMPOUND 
I,\ 1 l-1£.ll�aHfdJE.. 

-TJ.tutu,��E... 

�AMetiE 
\� 
\L\ 

CQH� QUf �AM�LE �ONC RPO 

I"\ --
\«..\ () 

·, 

1 .  I f  the results for any componds do not meet the RPO criteria, flag 
the po•itive results for that compound as estimated. 

2 .  It one value is non-detected, and one is above . the CRQL: 
a .  Fla� th• positive result as estimated (J) . 
b.  Flag th• non-detected result as estimated (UJ) . 

NOTE: Professional judgement may be utilized to apply duplicate actions 
to all  samples ot a similar matrix. 

A separate worksheet should be tilled out for each field duplicate pair. 



REGION I . . 
Data Review Worksheets 

IX. INTERNAL STANDARD PERFORMANCE - At.Ltae.f � I --- IJJA� HU, 

List the . internal standard areas of samples w�ich do not meet the 
criteria of +1001 or -501 of the internal standard area in the associated 
continuing cal ibration standard. 

SAMPLE ID 

ACTION: 

IS OUT I S  AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  I f  an IS area count is outside the criteria -501 or +1001 of the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction. 

b .  Non-detects for compounds quantitated using that IS are flagged 
as estimated (OJ) for that sample fraction. 

c .  It  extremely low area counts are reported, or. it  performance 
exhibits a major drop-off, then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  an IS retention time varies more than 30  seconds, the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data tor that sample fraction. 



REGION I 
oata Review Worksheets 

XII. SAMPLE QUANTITATION 

In the space below, please show a minimum ot  one sample calculation �er 
fraction :  



.. 
_ .-:-.� .. � 

HMM Associates, Inc. 

6908/HAZ/12808O 

April 15, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Company 

Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 4 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 4 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin•Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses, 
February 1988: 

.. • data completeness 

.. - holding times 

* - GC/MS tuning 

* - calibrations 

- laboratory, field, and trip blanks 

* - surrogate spike recoveries 

* • matrix spike/matrix spike duplicates 

* - field duplicates 

* - internal standard performance 

"' · sample quantitation 

1 !16 Ua �t'I' -\1 1•11111· COll( 'Ol'(I. \I \ O l i -12  ;;081 :n t--l000 Fa\  :iOH/:1 7 1 - 2 -IOII 
'/'hrt·t· 1-:\f•n, t i , r· , •• , ,.� /Jri1t· /Jt- 11/11!'1/, \If 11:1 1 1 11 lill ,'/ '( ,4i-ltl / lJ f'l/ \  lill,'/l(;:!li- llU2 



Mr. Jamu Keith 
Aprll 16, 1993 
Page 2 

• All criteria was met for this parameter 

Data Completeness 

The package was complete and legible. 

Boldin& Times 

All volatile organic analyses were performed within the required holding time. 

GC/MS Tunin& 

All reported bromofluorobenzene (BFB) tunes met the requirements. 

Calibrations 
The volatile calibration summaries were reviewed, and all calibration check compound 
(CCC) and system performance check compound (SPCC) requirements were met. All 
percent relative standard deviations (%RSDs) and percent differences (%Os) were 
found to be within the required criteria. 

Blanks 

There were no positive results reported in any of the volatile organic method blanks. 

The field blank, GWPGP03EB, had reported concentrations of 26 ug/L for acetone and 
2 ug/L for toluene. 

Results for acetone and toluene less than ten times the blank concentration have been 
qualified U and treated as non detects. 

Surroeate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate 

All volatile MS/MSD recoveries and relative percent differences (RPDs) were 
acceptable. 

Field Duplicates 

One field duplicate, GWPGP1003D, was collected. 
acceptable and no action was taken. 

6908/HAZ/12808O 

The RPDs were found to be 

HMM Associates, Inc. 



Mr. Jama Keith 
April 16, 1993 
Page J 

Internal Standard Perf onnance 
The internal Standard performance was acceptable in the volatile analyses. 

Sample Quantitation 
The reported sample results were reviewed and found to be reported accurately. 

Data tables have been provided that display both the validated and unvalidated 
analytical results. Qualifiers have been added to the validated table. If you have any 
questions, please feel free to call me at (508) 371-4000. 

Sincerely, 

Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/12808O 
HM\4 Associates, Inc. 



i l� 
CASE No. 12808 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

l hi t.u, -, 
EPA Sample No. GWPGP03EB 
LAB Sample ID: 12808.01 

Matrix: Water 
Level: Low 

Date Collected: 3/2/93 
Date Analyud: 3/5/93 

Dilution Factor: 1 
Units: ug/L 

Compound 
Chloromethane 10 U 
Bromomethane IO U 
Vinyl Chloride IO U 
Chloroethane IO U 
Methylene Chloride 10 U 
Acetone 26 
Carbon Disulfide IO U 
I, 1-Dichloroethene IO U 
I, 1-Dichloroethane 10 U 
1,2-Dichloroethene 10 U 
Chloroform IO U 
1,2-Dichloroethane IO U 
2-Butanone IO U 
l ,  l ,  I -Trichloroethane IO U 
Carbon Tetrachloride 10 U 
Bromodichloromethane IO U 
1,2-Dichloropropane IO U 
cis-1,3-Dichloropropene 10 U 
Trichloroethene IO U 
Dibromochloromethane IO U 
1,1,2-Trichloroethane IO U 
Benzene IO U 
trans-1,3-Dichloropropene 10 U 
Bromoform IO U 
4-Methyl-2-Pentanone IO U 
2-Hexanone IO U 
Tetrachloroethene 10 U 
1, 1,2,2-Tetrachloroethane IO U 
Toluene 2 J 
Chlorobenzene 10 U 
Ethylbenzene 10 U 
Styrene 10 U 
Xylene IO U 

Notes: 

J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

12808V.XLS 

C " (  0 
GWPGP1003 

12808.02 
Water 

Low 
3/2/93 
3/5/93 

1 
ug/L 

IO U 
IO U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 
10 U 
IO U 
15 
IO U 
IO U 
10 U 
IO U 
10 U 
10 U 
IO U 
IO U 
IO U 
10 U 
10 U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 

(� - - ,  0 U,y � 
GWPGPJOOjl) 

I ? • 

12808.05 

70·· 
· ' . 

Water 
Low 

3/2/93 
3/5/93 

1 
ug/L 

IO U 
IO U 
10 U 
IO U 
IO U 

· • #H U 
IO U 
IO U 
10 U 
10 U 
IO U 
IO U 
10 U 
13 

10 U 
IO U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
10 U 
IO U 
IO U 
IO U 
10 U 
10 U 
IO U 
10 U 
10 U 
10 U 

VALIDATED 

-r ( k__ � i  O ,:') c,.. 
GWPGP1003TB 

12808.06 
Water 

Low 
3/2/93 

3/5/93 
1 

ug/L 

10 U 
10 U 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
IO U 
10 U 
IO U 
IO U 
IO U 
10 U 
IO U 
IO U 
10 U 
IO U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
10 U 
10 U 
IO U 
IO U 

4/14/93 



CASE No. 12808 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER 

EPA Sample No. GWPGP03EB 
LAB Sample ID: 12808.01 

Matrix: Water 
Level: Low 

Date Collected: 3/2/93 
Date Analyzed: 3/5/93 
Dilution Factor: 1 

Units: ug/L 
Comoound 
Chloromethane IO U 
Bromomethane IO U 
Vinyl Chloride 10 U 
Chloroethane IO U 
Methylene Chloride IO U 
Acetone 26 
Carbon Disulfide IO U 
1, 1-Dichloroethene IO U 
1, 1-Dichloroethane 10 U 
1,2-Dichloroethene 10 U 
Chloroform 10 U 
1,2-Dichloroethane IO U 
2-Butanone IO U 
1,1,1-Trichloroethane IO U 
Carbon Tetrachloride 10 U 
Bromodichloromethane IO U 
1,2-Dichloropropane IO U 
cis-1,3-Dichloropropene IO U 
Trichloroethene IO U 
Dibromochloromethane IO U 
1, 1,2-Trichloroethane IO U 
Benzene 10 U 
trans-1,3-Dichloropropene IO U 
Bromofonn IO U 
4-Methyl-2-Pentanone IO U 
2-Hexanone IO U 
Tetrachloroethene 10 U 
1, 1,2,2-Tetrachloroethane IO U 
Toluene 2 J 
Chlorobenzene IO U 
Ethylbenzene IO U 
Styrene IO U 
Xvlene IO U 

Notes: 

J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

12808U.XLS 

GWPGP1003 GWPGP1003D 
12808.02 12808.05 

Water Water 
Low Low 

3/2/93 3/2/93 
3/5/93 3/5/93 

1 1 
ug/L ug/L 

10 U IO U 
IO U 10 U 
IO U 10 U 
10 U 10 U 
IO U IO U 
IO U 9 J 
10 U IO U 
IO U 10 U 
IO U IO U 
10 U 10 U 
IO U IO U 
IO U IO U 
IO U 10 U 
15 13 
IO U IO U 
10 U 10 U 
IO U IO U 
10 U 10 U 
IO U 10 U 
IO U 10 U 
10 U IO U 
IO U IO U 
10 U IO U 
IO U IO U 
10 U IO U 
IO U 10 U 
IO U 10 U 
IO U IO U 
IO U IO U 
IO U IO U 
10 U IO U 
IO U 10 U 
10 U IO U 

UNVALIDATED 

GWPGP1003TB 
12808.06 

Water 
Low 

3/2/93 
3/5/93 

1 
ug/L 

IO U 
10 U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
IO U 
10 U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
IO U 
10 U 
IO U 
IO U 
IO U 
IO U 
IO U 
IO U 
10 U 
10 U 
IO U 
IO U 
10 U 
10 U 
IO U 
IO U 
IO U 

4/14/93 



FIGURE 8 

REGION I 
Data Review Worksheets 

Site NamefthJ�l tJ-CUat.n� t. F I  
Reference Number ------

REGION I REVIEW OF ORGANIC 
CONTRACT LABORATORY DATA PAClCAGB 

�" �r �� '< 
The hardcopied ( laboratory name ) � oKUtttOHA data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

Case No. lal>��C, 
SOG No. l2e>C@ 
No . o f  Samples � 

SAS No. 
Matrix UJ-..... �--

Sampling Date (s)  312./ q� 
Shipping Date (s) 
Date Rec 'd by Lab 3 ,� i4 °b 

l'r ip Blank No. : "7(:>;...;vJ�P�(,�P=lo,..,o,,..:��"5-=:... ______________ _ Equipment Blank No. : -2iiGvJ�-=--f..:a0
-::

P=-"'o;...?.,.:..€15�;.._-----e---------
F ield oup Nos: =6�VJ�f��=.:...P�t�oo�2..c....1P�---------------

sow No.  1> f 'tD requires that speci fic analytical work be done and 
that associated reports be provided by the laboratory to the Regions, 
EMSL-LV, and SHO. The general criteria used to determine the 
performance were based on an examination of: 

-Data Completeness 
-Holding Times 
-GC/MS Tuning 
-calibrations 

-Matrix Spike/Matrix Spike Dup 
-Field Duplicates 
-Internal s·tandard P·erformance 
-Pesticide Inst. Performance 

-Blanks -Compound Identification 
-surrogate Recoveries -Compound Quantitation 

overall comments _________________________ _ 

Def initions and Qualifiers: 

A - Acceptable data. 
J - Approximate data due to quality control criteria. 
R - Reject data due to qual ity control criteria. 
U - Compound not detected . 

Reviewer: Date: 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D 



REGION I 
Data Review Worksheets - di lrlfu' 1' � U,.¥$ � 

I I .  HOLDING TIMES 

SAMPLE DATE 
ID SAMPLED 

�� 3l2 f1� 
owR;Ploo?> -;l"2.,l q'?> 
(:ltJft'.',Pflb-,,P ol2--l'f� 

riw ff,ff O@., 11 t ':!, /2...f 'l?, 

Comp lete table for all samples and circle the 
fractions which are not within criteria.  

VOA BNA PEST 
DATE DATE DATE DATE DATE 
ANAL EXTR ANAL EXTR ANAL 

'?l5'f1?, 
;[51'f� 

?> 

3/S'l'l � 
J 

�l5lt?> 

-
-

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14 days 
of sample collection. 
Preserved : Both within 14 days of sample collection . 
Soils Both within 14 days of sample collection. 

BNA & PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 
1 .  If holding times are exceeded all positive results are estimate 

(J)  and non-detects are estimated (UJ) . 
2 .  I f  holding times are grossly exceeded, the reviewer may 

determine that non-detects are unusable(• ) . 



REGION I 
Data Review Worksheets 

III. GC/MS TUNING 

X 

The DFTPP performance results were reviewed and found to be within 
the specified criteria . 

I f  no, 
Samples affected: ________________________ _ 

The BFB performance results were reviewed and found to be within 
the specified criteria.  

I f  no, 
Samples affected: _________________________ _ 

If  mass calibration is in error refer to the Region guidelines for 
expanded criteria. If  necessary, all associated data as unusable (R) . 



.. 

REGION I 
Data Review Worksheets 

IV A. VOLATILE CALIBRATION VERIFICATION - 1U..l. lif-l�1 * w,t� t-1. E:r 

1 .  A l l  
2 .  A l l  
3 .  A l l  

Date of Initial Calibration : �/� � 
Dates of Continuing Calibrations: -?>�>fl.�S-

-,-
----

Instrument ID  : ,::: 
Matrix/Level -1.-b

"'--'.""
�-------

CRITERIA OUT 
RF, IRSD, RF, ID  

COMPOUNP (VALUE) 

Samples Affected: 

Samples Affected: 

Samples Affected: 

samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

RF's,  and RF ' s  must be >0 . 05 
\RSO'• must be<J0I 
\ D ' s  must be <251 

ACTION : 
1 .  I f  any compound has an initial RF or a continuing RF of <0. 05: 

a . Flag positive results for that compound as estimated (J) . 
b . Flag non-detects for that compound as unusable (R) . 

2 .  If any compound has a \RSD >301 or a ID >251:  
a . Flag positive results for that compound as estimated (J) . 
b . F lag non-detects tor that compound as estimated (UJ) i f  the tRSO 

or -ID i s  >501 . 

A separate worksheet should be filled out for each initial curve. 



REGION I 
oata Re�iew Worksheet 

V A. BLANK ANALYSIS RESULTS (Sections 1 ,  2) 

List the contamination in the blanks below. 

1 .  Laboratory Blanks ... aJ.R. o� 

LAB IO fRACTIONL 
MATRIX 

2 , Equ iprnent and Trip Blanks 

QAll IB....1 ' FRACTION/ 
MATRIX 

"3J5" /1'? 6Wff£"1&f> Vol/ w� 

� E,Wf<,f�e, 'JOl/kJMEJ2.. 

COMPOUND 

COMPOUND 

Level : L.Qw' 

CONCENTRA Tl OnL 
UNIIS 

CONCENTRATION/ 
UNITS( u6 u ... ) 
;). {, 

A separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B. BU\NR ANALYSIS RESULTS (Section 3 )  

3 .  Blank Actions 

Action l evels should be based upon the highest concentration ot  
contaminant determined in  any blank. The action level for samples which 
have been concentrated or di luted should be multiplied by the 
concentration/d ilution factor. No posit ive sample result should be 
reported unless the concentration of  the compound in the sample exceeds 
the action level o f  10 x • s  the amount in the blank !or the common 
contaminants , or 5 x ' s  the amount !or any other compound . Specific 
actions are as fol lows : 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration is greater than the CRQL, but less than the action 
leve l ,  report the concentration found U.  � 

J .  The concentration is greater than the action level , report the 
concentration unquali fied. 

For examples refer to the Regional Guidel ines . 

Common contaminants • methylene chloride , acetone ,  2-butanone , toluene, 

LEVEL; LOyJ 

COMPOUND 

�NE. 

1?>W&lE;.-

and phthalates . 

MAX. C0N�.L 
UNITS (ot,f c_) 

;t<, 

� 

ACTIQN LEVEJ;.L 
UNITS(1;6I L.) 

:2-1#0 

:,...o 

A separate worksheet should be used for low and medium level blanks. 

� 

\ O  

, o  



• 

REGION I 
Data Review Worksheets 

VI . SURROGATE SPIKE RECOVERIES - c::l ( I l,r i ft f i °'- WA.� � 

List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

Matrix : �  

VOA A PEST* 

TR # 'S  TOL BFB DCF NBZ FBP TPH PHL 2FP TBP 

� --

QC Limits 

to to to to to to to to to to 

Surrogate Actions: •-Advisory only 

Positive sample results 
Non-detected results 

PERCENT RECOVERY 

gU 
J 
R 

10\-CRR 
J 
UJ 

� 
J 

CRR • Contract Required Recovery Range . 
Surrogate action should be applied: 

1 .  If  at least two surrogates in a B/N or A fraction or one 
surrogate in the VOA fraction are out of specification, but 
have recoveries of >101 . 

2 .  I f  any one surrogate in a fraction shows <101 recovery. 



REGION I 
Data Review Worksheets 

VII A .  MATRIX SPIKE/MATRIX SPIKE DUPLICATE - a.1J tr lk.Ju°'- V�C,. M.Lk • 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

Level: L01.U Matrix: '°kref2. 

List the percent recoveries and RPO' s  of  compounds which do not 
meet the criteria stated on Form 3 .  

FRACTION/ 
MS OR MSP 

COMPOUND \REC/ 
BFP 

-� 

OC LIMITS 

QUALiflCATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY. 

1 .  If any compound does not meet the Contract Required Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

ilQl 
J 
R 

PERCENT RECOVERX 
101 - CRB � 

J J 
A A 

2. 
. , . 

If  any compound does not meet the RPO criteria, flag positive results 
for that compound as estimated (J) • 

A separate worksheet should be used for each MS/MSD pair. 



REGION I 
Data Review Worksheets 

VII B. · MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2 )  

3 .  Matrix spike Dupl icate - Unspiked Compounds 

TR Nos .�PU>O�� (:wPGf \00'?,H.�0 

List the concentrations of the unspiked compounds and determine the 
percent RSO ' s  of the unspiked sample, matrix spike , and matrix spike 
duplicate. No limits have been developed for the RSD values of  the 
unsp iked compounds . •  

FRACTION 

�I\JDC
�'IOG 

COMPOUND 

'I  ' I I - Tc..flr 

SAMPLE. MS, �SD CONC 

, 
� tou tou ' ' 

The reviewer must use professional judgement to determine if there is a 
need to qualify any of the unspiked compounds in the sample.  

ic WE. "T?> t>t.1tN IC. lof\J � r tJf\'nO rJ 

., . 



REGION I 
Data Review Worksheets 

VIII. FIELD DUPLICATE PRECISION - Jlh..t. Ltl-l t£t.-tl'\- ,>Jh 'H.tT" 

TR Nos .6Wf6P�� , �<,Ptoo�o Matrix:W� 

List the concentrations of the compounds which do not meet the following 
RPO criteria: 

l .  An RPO of <30\ for water duplicates. 
2 .  An RPO of <50\ for soil duplicates. 

fRACIIOli COMPOUNQ SAMPLE �ON� DUE SAMELE CONC 

\JOG , ,  t ,  , - ,lA- t ,;- \� 

Vt:Jl- �NE- N D  '1 

1{ 1'lE-fl>N E.. \U \U.. No-r �� Q l)A-1..' Pt E p t>o E- 1t) � � (�'OM l Nt\"{\Ot-.l 
ACTIONS : 

RPO 

JY 

t.Jl. Jc 

1 .  I f  the results for any componds do not meet the RPO criteria, flag 
the positive results for that compound as estimated. 

2 .  I f  one value is non-detected, and one i s  above the CRQL: 
a .  Fla� the positive result a s  estimated (J) . 
b .  Flag the non-detected result as estimated (UJ) . 

NOTE: Professional j udgement may be utilized to apply duplicate actions 
to a l l  samples of  a similar matrix. 

A separate worksheet should be filled out for each field duplicate pair.  



REGION I 
Data Review Worksheets 

I X .  INTERNAL STANDARD PERFORMANCE - � lltt � � \JI� �€:, f" 

List the internal standard areas of samples w�ich do not meet the 
criteria of +100\ or -501 of the internal standard area in the associated 
continuing cal ibration standard . 

SAMPLE ID  IS OUT 

ACTION : 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  If  an IS  area count is  outside the criteria -SO\ or  +1001 of  the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction. 

b .  Non-detects for compounds quantitated using that I S  are flagged 
as estimated (UJ) for that sample fraction. 

c .  I f  extremely low area counts are reported , or_ i t  performance 
exhibits a major drop-off,  then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  a n  I S  retention time varies more than JO seconds, the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



. .  -:·-� -.dA... 
HMM Associates, Inc. 

6908/HAZ/ 126810 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
501 O Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Compa11.1 

Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 3 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 3 low level water 
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 

Laboratory Data Validation Functional Guidelines for Evaluatini: Ori:anic Analyses, 
February 1988: 

• - data completeness 

• - holding times 

• - GC/MS tuning 

- calibration 

- laboratory, field, and trip blanks 

• - surrogate spike recoveries 

• - matrix spike/matrix spike duplicates 

- field duplicates 

• - internal standard performance 

1 !14; Rill-.l'l \ \ l'H II\' Conror<I. \I \ 0 1 7 �2 :;ou::1 7 1 .�fl{l(I F:I\ :;Oll':l i l -1-H\I! 
Thri·t• l.'1 1·r·11 11 , , ,  /'itr4 /lr/1 1• ll1·1//11r1/. \ /1 11.'/ / l fl fi(l '/ '114 7 - / 11 / 11 f,,, fi(),'/.'li:!1,-�lo./.! 



• •  

Mr.James Keith 
April 16, 1993 
Page 2 

* 

* 

- sample quantitation 

All criteria was met for this parameter 

Data Completeness 

The package was complete and legible. 

Holding Times 

All volatile organic analyses were performed within the required holding time. 

GC/MS Tuning 

All reported BFB tunes met the requirements. 

Calibrations 

The volatile calibration summaries were reviewed, and all calibration check compound 
(CCC) and system performance check compound (SPCC) requirements were met. 2-
Hexanone had a percent relative standard deviation (%RSD) of 33.6 in the water 
continuing calibration on 2/22/93, which is greater than the requirement of less than 
30%. No action was taken because there were no positive results for 2-hexanone. 
Three other compounds had percent differences (%Ds) in the water continuing 
calibrations which were greater than the functional guidelines requirement of %D less 
than 25 % . No action was taken as the compounds were not detected in the associated 
samples. 

Blanks 

Method VBLK2 had a reported concentration of 1 ug/L of chloroform, however, there 
were no positive results reported in any of the volatile organic samples. 

The following compounds were detected in the trip blank: 

Acetone 
Tetrachloroethene 

4 ug/L 
2 ug/L 

Results for acetone less than ten times the blank concentration have been qualified U 
and treated as non detects. 

Results for tetrachloroethene less than five times the blank concentration have been 
qualified U and treated as non detects. 

6908/HAZ/12681O 
HMM Associates, Inc. 



Mr.Jama Keith 
April 16, 1993 
Page J 

Surroeate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 
Matrix Spike/Matrix Spike Duplicate 
All volatile MS/MSD recoveries and relative percent differences (RPDs) were acceptable. 
Field Duplicates 
One field duplicate, FCRGWPGP303, was collected. The (RPD) for 1,1-dichloroethane was 66%, which is greater than the less than 30% requirement for water samples. 
However, 1 , 1-dichloroethane has already been estimated (J) and no action will be taken. 
Internal Standard Performance 
The internal standard performance was acceptable in the volatile analyses. 
Sample Ouantitation 

The reported sample results were reviewed and found to be reported accurately. 
Data tables have been provided that display both the validated and unvalidated analytical results. Qualifiers have been added to the validated table. If you have any questions, please feel free to call me at (508) 371-4000. 
Sincerely, 

Melissa J. Solari Data Reviewer 

� A  Cosmo Gallinaro � Project Manager 

6908/HAV12681O 
I IJ\IM Associates. Inc. 



CASE No. 12681 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER VALIDATED 

Tr: r, 1-;/ ,. •• , {'t. 

EPA Sample No. RGWPGP0003tb 
Lab Sample ID 12681.05 

Matrix: Water 
Level: Low 

Date Collected: 2/20/93 
Date Analyud: 2/27/93 
Dilution Factor: 1 

Units: ug/L 
Compound 
Chloromethane IO U 
Bromomethane 10 U 
Vinyl Chloride 10 U 
Chloroethane IO U 
Methylene Chloride 10 U 
Acetone 4 J 
Caibon Disulfide 10 U 
1, 1-Dichloroethene IO U 
1, 1-Dichloroethane IO U 
1,2-Dichloroethene (total) 10 U 
Chloroform 10 U 
1,2-Dichloroethane IO U 
2-Butanone 10 U 
1, l ,  1-Trichloroethane 10 U 
Carbon Tetrachloride IO U 
Bromodichloromethane lO U 
1,2-Dichloropropane 10 U 
cis-1,3-Dichloropropene 10 U 
Trichloroethene IO U 
Dibromochloromethane IO U 
1, 1,2-Trichloroethane IO U 
Benune 10 U 
trans-1,3-Dicbloropropene 10 U 
Bromoform 10 U 
4-Methyl-2-Pentanone IO U 
2-Hexanone 10 U 
Tetrachloroethene 2 ]  
1,1,2,2-Tetrachloroethane 10 U 
Toluene 10 U 
Chlorobenzene IO U 
Ethylbenzene IO U 
Styrene 10 U 
Xylene IO U 

Notes: 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

1268IV.XLS 

�..,;. p-� &- - ?  t(J. "'-

RGWPGP303 FCRGWPGP303d 
12681.01 12681.02 

Water Water 
Low Low 

2/20/93 2/20/93 
2/26/93 2/26/93 

1 1 
ug/L ug/L 

IO U 10 U 
IO U 10 U 
10 U IO U 
10 U IO U 
lO U IO U 
lO U 10 U 
10 U IO U 
10 U 10 U 
2 J 1 J 
2 J 2 J 

IO U 10 U 
10 U IO U 
10 U IO U 
1 J 1 J 

10 U 10 U 
10 U 10 U 
IO U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
IO U 10 U 
IO U 10 U 
10 U 10 U 
10 U 10 U 
IO U 10 U 
10 U 10 U 
10 U 10 U 
IO U 10 U 
10 U IO U 
IO U IO U 
10 U 10 U 
10 U 10 U 
10 U IO U 

4/14193 



CASE No. 12681 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER UNY ALIDA TED 

EPA Sample No. RGWPGP0003tb 
Lab Sample ID 12681.05 

Matrix: 
Level: 

Date Collected: 
Date Analyzed: 

Dilution Factor: 
Units: 

Comoound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
I, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1, I -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromofonn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

Notes: 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

12681U.XLS 

Water 
Low 

2/20/93 
2/27/93 

1 
ug/L 

IO U 
IO U 
10 U 
10 U 
IO U 
4 J 

IO U 
10 U 
10 U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
10 U 
IO U 
2 J 

IO U 
IO U 
IO U 
IO U 
IO U 
IO U 

RGWPGP303 FCRGWPGP303d 
12681.01 12681.02 

Water Water 
Low Low 

2/20/93 2/20/93 
2/26/93 2/26/93 

1 1 
ug/L ug/L 

IO U IO U 
10 U IO U 
IO U IO U 
IO U 10 U 
IO U IO U 
IO U IO U 
IO U IO U 
IO U 10 U 
2 J 1 J 
2 J 2 J 

IO U IO U 
IO U IO U 
10 U 10 U 
l J 1 J 

IO U 10 U 
10 U 10 U 
10 U IO U 
10 U 10 U 
10 U IO U 
10 U IO U 
IO U IO U 
IO U IO U 
10 U 10 U 
IO U 10 U 
IO U IO U 
IO U IO U 
10 U IO U 
10 U IO U 
IO U IO U 
IO U IO U 
10 U IO U 
IO U IO U 
IO U IO U 

4/14/93 



F I GURE 8 

REGION I 
Data Review Worksheets 

Site Name ft/ttJW N � llJt11� �J:' I 
Reference Number -------

REGION I REVIEW OP ORGANIC 
CONTRACT LABORATORY DATA PAClCAGB 

�t»,- �'f 
The hardcopied (laboratory name) � D�L�Mlt- data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

Case No. �6 
SOG No. \Z..(ef,t 
No.  of  samples '5 

SAS No • ..--__ Sampling Oate (s)  ;l. l 10 {4!> 
Matrix � Shipping Date (s) -,.......-..,...,.-:--

Date Rec'd by Lab ;./u,{'tl!> 

Trip Blank No.  : _fl6_W_,_P---=6�V;...b...;;OO;.::....';�t;-=t,;...._ ___________ _ � Equipment Blank No . :  -
Field Dup Nos: 

��=7,r
E,t
:-=-�=-,:-...----------------

SOW No . 3/10 requires that specific analytical work be done and 
that associated reports be provided by the laboratory to the Regions, 
EMSL-LV, and SMO. The general criteria used to· determine the 
performance were based on an examination of :  

-Data Completeness 
-Holding Times 
-GC/MS Tuning 
-Cal ibrations 

-Matrix Spike/Matrix Spike Dup 
-Field Duplicates 
-Internal Standard Performance 
-Pesticide Inst. Performance 

-Blanks 
-surrogate Recoveries 

-Compound Ident ification 
-compound Quantitation 

overa l l  comments _________________________ _ 

Definitions and Qual ifiers: 

A -
J -
R -
u -

Acceptable data . 
Approximate data due to qual ity control criteria. 
Reject data due to quality control criteria. 
Compound not detected. 

Reviewer: Date: Lf/14/1� 
I 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC 'D 



• 

REGION I 
Data Review _worksheets _ a.JJ.. olt 

I I .  HOLDING TIMES Complete table for a l l  samples and circle the 
fractions which are not within criteria. 

VOA BNA PEST 
SAMPLE DATE DATE DATE DATt DATE DATE 

I D  SAMPLED ANAL EXTR ANAL EXTR ANAL 

t�tt, ;./,0 {'t� i./1.1 l"?, " 

rht/Pfl'!:o?> 2../l� ('f� i/24/i�' 

:c �� f J..[1 'b[4� z[u[fl 
�� :z...[ I t?l• 1, 2-[U [ 'lJ!> t 
.... - ·-............. ..,.,,_,.. .. ,. 2.[rtt,[1� ;J. {?I, /'f5 f, -

, 

. 

VOA - UnpreNrved: Aromatic within 7 days, non-aromatic within 14 days 
of saaple collection. 
Preserved : Both within 14 days ot sample collection. 
Soil• : Both within 14 days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 

. , , 

1 .  I f  holding times are exceeded all positive results are estimate 
(J) and non-detects are estimated (UJ) . 

2 .  If holding times are grossly exceeded, the reviewer may 
deternine that non-detects are unusable(•)  • 



REGION I 
Data Review Worksheets 

III. GC/MS TUNING 

The DFTPP performance results were reviewed and found to be within 
the specified criteria. 

If no, 
samples affected: _______________________ _ 

X The BFB performance results were reviewed and found to be within 
the specified criteria. 

If no, 
·samples affected: ________________________ _ 

I t  mass calibration i s  in error refer to the Region guidelines for 
expanded criteria. I f  necessary, all associate� data as unusable (R) . 



.. 

REGIOM I 
Data Review Worksheets 

IV A .  VOLATILE CALIBRATION VERIFICATION 

� 

'J../E_ 
,;./;.v 

).,,.� 
.2 /2.-Ct 

,.,,.., 
2}1-1 

2. fz.1 

Date ot Initial Calibration : ;i..
�

'>-2-/q_l!ii 
Dates of Continuing Calibrations: ,.)jr,Jtt�.�/t:7/�"!-
Instrument ID : • 
Matrix/Level : =i�ovJLUol: ___ _ 

Samples Affected: not1'l--

(� {VALUE) 

1, 0 :l- e,�o N£. l :t'l • ,) 
Samples Affected : �On!, 

'l• 0 "i· t1�"(l,..- i- PalmtJ"tJ E (�:a;, , -r) 
Samples Affected : �onc,.. 

;i-\-t€)'"1'-JOtJ E. ( '-t \� �) 
samples Affected : nol)(... 

• 

'10 I? �- &vfhlofJE-. c�� . '-1) 
samples Affected :non(.. 

'7oD Li- t1€.f}f'1'L.- �-P&J11NotJE- (Yl).'-t) 
Samples Affected: r1,nc..,-

?o V  l- �Xft?J� E.- (  �,;. �) 
Samples Affected : t'J� 

Samples Affected: 

Samples Affected: 

Samples Affected: 

1 .  All RF '• ,  and RF 's  must be >0 . 05 
2 ,  All  %RSD'■ must be<30% 
3 .  All %O's  aust be <251 

ACTION : 
1 .  I f  any compound has an initial RF or a continuing RP ot <0.05:  

a . Flag positive results for that compound as estimated (J) . 
b . Flag non-detects tor that compound as unusable (R) . 

2 .  It any compound has a IRSD >301 or a 10 >251: 
a . Flag positive results for that compound as estimated (J) , 
b . Flag non-detects for that compound as estimated (UJ) if the tRSD 

or %0 is >501 .  

A separate worksheet should .be filled out tor each initial curve • 
• 



R.EGIOH I 
oata Review Worksheet  

V A. BLANK ANALYSIS RESULTS (Sections 1 ,  2 )  

List the contamination in the blanks below. 

1. Laboratory Blanks 

QAll LAB 10 FRACTION/ 
MATRIX 

1/2-1 'J�2.. \f«l�ttreL 

2 , tqu ipment and Trip Blanks 

QAll TILi .  FRACTION/ 
MATRI� 

l-1'2-1 RblJR'of�t> vol./ lOf\10(. 

2./2--; �fQ»�t, 'lbl[� 

COMPOUND 

COMPOUND 

�tJE-
°fl,£ 

Level: LOW 

CONCENTRA TI ONL 
UNITS(11i tt..: 

CONCENTRATIONL 
UNITS{"! (\...) 

L1 
?-

A separate worksheet should  be used !or low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B. Bu.HK MALYSIS RESULTS (Section 3 )  

3 .  Blank Actions 

Action levels should be based upon the highest concentration of 
contami nant determined in any blank. The action level for samples which 
have been concentrated or  diluted should be multiplied by the 
concentration/d ilution factor . No positive sample result should be 
reported unless the concentration of the compound in the sample exceeds 
the action level of 10 x ' s  the amount in  the blank for the common 
contaminants , or 5 x ' s  the amount for any other compound . Specific 
actions a re a s  fol lows : 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration i s  greater than the CRQL, but less than the action 
level , report the concentration found U.  

� 

3 .  The concentration is greater than the action level , report the 
concentrat ion unqualified. 

For exarnples refer to the Regional Guidelines .  

Cornman contaminants • methylene chloride, acetone, 2-butanone, toluene, 
and phtha lates . 

LEVEL; 

COMPOUND 

ll.f-�fot(-t-{ 
�NE.. 

�tf-Ll)ttt>�nt-aJE. 

MAX. CONt .l 
UNITS Lft It.-) 

f 
""" 

:i. 

ACIION l,iEVELl 

UNIT��('-) 
5 

�D 

,o 

A separate worksheet should be used for low and medium level blanks. 

£BQl., 

t o  

\ 0  

1 0  



• 

REGION I - -
Data Review Worksheets 

VI . SURROGATE SPIKE RECOVERIES - a.l/ t>� 

List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

Matrix :  W� 

A PEST* 

TR !'S TOL BFB DCF NBZ FBP TPH PHL 2FP TBP 

QC Limits 

to to to to to to to to to to 

Surrogate Actions: 
PERCENT RECOVERY 

•-Advisory only 

Positive sample results 
Non-detected result• 

.il21 
J 

10\:-CRR 
J 
UJ 

� 
J 

CRR • contract Required Recovery Range. 
Surrogate action should be applied: 

1 .  It at lea•t two surrogates in  a B/N or A fraction or one 
surrogate in th• VOA traction are out of specification, but 
have recoveries of >101. 

2 .  It any one surrogate i n  a traction shows <101 �•covary. 



• 

REGION I 
Data Review Worksheets 

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE -al/ O� 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precis ion 

Level : L,.t,yJ Matrix: W t\1'£;te_ 

List the percent recoveries and RPD ' s  of compounds which do not 
meet the criteria stated on Form J .  

FRACTION/ 
MS OR MSO 

COMPOUND \RECl 
RPO 

QUALIFICATION IS LIMITED TO THE UNSPIKEO SAMPLE ONLY. 

OC LIMITS 

1 .  I t  any compound does not meet the Contract Required Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

g_.Q1 
J 
R 

PERCENT RECOVERY 
1ot - CBB 

A 

� 
J 
A 

2 .  If any compound does not meet the RPO criteria, flag positive results 
tor that compound as estimated (J) . 

A separate worksheet should be used for each MS/MSD pair. 



• 

REGION I 
Data Review Worksheets 

VII 8 .  MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2 )  

J .  Matrix Spike Duplicate - Unspiked Compounds 

TR Nos .'6,&lfbr'!tat(S tl,Ct\l>,C,fS!IO�K C;>t> 

List the concentrations ot the unspiked compounds and determine the 
percent RSD ' s  of the unspiked sample, matrix spike, and matrix spike 
duplicate. No limits have been developed for the RSD values of the 
unspiked compounds . .  

FRACIIOH COMPOUND SAMP�f;. M�, �SQ �ON� 

wl<1f;L/\JOl 1, 1- Ol��E 2- I 

�[voe. 1,2-Ql�� '! :,..  2. 

u,krUJ\JOC I, 11 J .. 'f?lattO� E- tJ O  

\RSD 

t,o, C, 0 
o, f.10 

o, tJl. 

The reviewer must use professional judgement to determine it there is a 
need to qualify any of the unspiked compounds in  the sample . 

. , . 



• 

REGION I 
Data Review Worksheets 

VIII.  FIELD DUPLICATE PRECISION -4,.U..o� 

TR Nos .�6f'?e , t(;,Wf(;,P� Matrix:  Wlr]f:,L 

List the concentrations of the compounds which do not meet the following 
RPO criteria: 

1 .  An RPO of <JO\ for water duplicates. 
2 .  An RPO of <SOI for soil duplicates . 

FRA�IIQli COMPOUND �AHPU: 

LO� 11 l - OIC ttu>l�E. 2:. 
wm=-Jl. \ I 2:- Otl .. t..-0,COf� ;,... 
�� \lt , 1 - tt1lftt.O� \ 

ACTIONS : 

�Qli� tl!JP �A,MP�E �QtfC RPQ 

\ vJL! 
� 6 ... 0 

: 

1 .  It the results for· any componds de not meet the RPO criteria, flag 
the poaitive results for that compound as estimated . 

2 .  If one value is non-detected, and one is above . the CRQL: 
a .  Flac.· the positive result as estimated (J) . 
� - Flag the non-detected result as estimated (UJ) . 

NOTE : Professional judgement may be utilized to apply duplicate actions 
to all  samples of a similar matrix. 

A separate worksheet should be tilled cut tor each field duplicate pair. 

* � A«t� TA1:.W • � E.  �ft£ '-t�t,.., � "-.�'f "!>6EN 
�?-0 t-t"°fEO l :r) . 



REGION I 
Data Review Worksheets 

IX.  INTERNAL STANDARD PERFORMANCE _, aJJ tJft.. 

List the internal standard areas of samples w�ich do not meet the 
criteria of +100% or -50\  of the internal standard area in the associated 
continuing calibration standard. 

SAMPLE ID IS OUT 

ACTION: 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  I f  an IS area count is outside the criteria -SOI or +1001 o f  the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction. 

b .  Non-detects for compounds quantitated using that IS are flagged 
as estimated (UJ) for that sample fraction. 

c .  I f  extremely low area counts are reported, or. i f  performance 
exhibits a major drop-off, then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable {R) . 

2 .  I f  an IS retention time varies more than 30 seconds, the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



REGION I 
oata Review Worksheets 

X I I .  SAMPLE QUANTITATION 

In the space below, please show a minimum o!  one sample calcul ation �er 
fraction: 

PEST/PCB; \JOT" t'1ftAC/rbt-E.. 



.:� 
HMM Associates, Inc. 

6908/HAZ/12669O 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Company 

Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 18 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 18 low level water 
samples collected by WW Engineering & Science, Inc. (WWF.S) at the Franklin-Curtis 
site. The data were evaluated based on the following parameters according to the 
Laboratory Data Validation Functional Guidelines for Evaluatin� Oreanic Analyses, 
February 1988: 

- data completeness 

• - holding times 

• - GC/MS tuning 

- calibration 

- laboratory, field, and trip blanks 

* - surrogate spike recoveries 

• - matrix spike/matrix spike duplicates 

- field duplicates 

• - internal standard performance 

I !J Ii B ll I. er \ I (' 11 11 l' Co  II ('O rel . \I \ 0 I 7 ./ '.! :i O II/ : 17 I • -HI O O I' a \ :;o II I :i 7 I - � -Hi 11 

Thr,·r f.'1rrr11/11• l'.irJ. l>r111· /!r1Jl1,r1I. \f/ 1/,/ 1 I 11 1;11:1 ·1,./ 7- 111/11 f';1 1 lifl.'I li:!f,--1/i�:! 



Mr. James Keith 
April 16, 1993 
Page 2 

* 

* 

- sample quantitation 

All criteria was met for this parameter 
Data Completeness 

A chain of custody was not provided with the data package. All laboratory forms were complete and legible. 
Holding Times 
The chain of custody was not provided, therefore, the data was evaluated based on the date received at the laboratory. All volatile organic analyses were performed within the required holding time. 
GC/MS Tuning 

All reported bromofluorobenzene (BFB) tunes met the requirements. 
Calibrations 

The volatile calibration summaries were reviewed, and all calibration check compound (CCC) and system performance check compound (SPCC) requirements were met. Acetone had a percent difference (%D) in the water continuing calibration on 2/24/93 of 36, which exceeds the functional guidelines requirement of %D less than 25%. The positive results for acetone in water samples will be estimated (J) due to variable instrument response. Two other compounds had %Os greater than 25%, but no action was taken as the compounds were not detected in the associated samples. 
Blanks 

There were no positive results reported in any of the volatile organic method blanks. 

6908/HAZ/ 126690 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3 

The following compounds were detected in field and trip blanks: 

Acetone 
Benrene 
Chloroform 
Ethylbenrene 
1 ,2-Dichloropropane 
Tetrachloroethene 
Toluene 
Xylene 

373 ug/L 
4 ug/L 
4 ug/L 
2 ug/L 
24 ug/L 
12 ug/L 
8 ug/L 
7 ug/L 

Results for acetone and toluene less than ten times the blank concentration have been 
qualified U and treated as non detects. Results for benzene, chloroform, ethylbenzene, 
1,2-dichloropropane, tetrachloroethene, and xylene less than five times the blank 
concentration have been qualified U and treated as non detects. 

Sun:o1ate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate 

The were no MS/MSD samples submitted to the laboratory, therefore, the lab analyzed 
laboratory control samples. All results for the laboratory control samples were 
reviewed and found to be acceptable. 

Field Duplicates 

Two field duplicates, FCRGWMW2303D and FCRSWSW0203D, were collected. 
Sample results for trichloroethene in duplicate FCRGWMW2303D did not meet the 

required criteria. Positive results for trichloroethene in the sample and duplicate 
sample will be estimated (J). 

Internal Standard Performance 

The internal standard performance was acceptable in the volatile analyses. 

Sample Ouantitation 

The reported sample results were reviewed and found to be reported accurately. 

6908/HAZ/ 126690 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1991 
Page 4 

Data tables have been provided that display both the validated and unvalidated 
analytical results. Qualifiers have been added to the validated table. If you have any 
questions, please feel free to call me at (508) 371-4000. 

Sincerely, 

Melissa J. Solari 
Data Reviewer 

� �� 
Cosmo Gallinaro 
Project Manager 

6908/HAZ/ 126690 
HMivl Associates. Inc. 



CASE No. 12669 SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER .J K VALIDATED 

0 EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Camon Disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Camon Tetrachloride 

(_ Jromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 

J:T- 1 A �w - -;;i..� 
FCRGWIT1A03 FCRGWMW2303 

12669.09 12669.10 
Water Water 

Low Low 
2/17/93 2/17/93 
2/26/93 2/26/93 

1 1 
ug/L ug/L 

HW -,2..-\ dur-->(' 
FCRGWMW2303d 

12669.11 
Water 

Low 
2/17/93 
2/24/93 

1 
ug/L 

IO U IO U lO U 

10 U 10 U 10 U 
10 U 10 U 10 U 
10 U 10 U 10 U 
lO U lO U lO U 

10 U 10 U 10 U 
10 U 10 U 10 U 
lO U 
IO U 
lO U 
10 u 
10 u 
10 U 
10 U 
10 U 
10 u 
10 U 
10 u :::;:::::::::::;:: 

:::•:: :::•: ::• :•:: 

10 U 
10 U 
10 U 
IO U 
10 u 
10 u 

IO U 10 U 
IO U IO U 
10 U 10 U 
IO U IO U 
10 U IO U 
2 J 2 J 

IO U IO U 
IO U 10 U 
IO U IO U 
IO U IO U 

IO U 10 U 
10 U 10 U 
10 U 10 U 
IO U lO U 
IO U lO U 
IO U 10 U 

Toluene 10 U 10 U 10 U 
Chlorobenzene 10 U 10 U 10 U 
Ethylbenzene 
Styrene 
Xylene 

12669VJ(LS 

10 U IO U 10 U 
10 U 10 U IO U 
IO U IO U IO U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

FCRGWMW2503 
12669.12 

Water 
Low 

2/17/93 
2/24/93 

1 
ug/L 

10 U 
IO U 
10 U 
10 U 
10 U 
IO U 
10 U 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
l l  
10 U 
IO U 
IO U 
IO U 
10 U 
IO U 
10 U . 

•• 'i \!P.! PL 
10 U 
IO U 
IO U 
10 U 
10 U 
IO U 

4/14/93 



CASE No. 12669 

(' EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l ,  1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l, l ,  1-Trichloroethane 

r 
Carbon Tetrachloride 
Bromodichloromethane - 1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l ,  1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromofonn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

12669V.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER cJ K VALIDATED 

AJ u;_l � I Mw ~a-..8 i-( lv -;;i <'j r'� (L', -� 0 

FCRGWMW2703 FCRGWMW2803 FCRGWMW2903 FCRGWMW3003 
12669.04 12669.03 12669.06 12669.05 

Water Water Water Water 
Low Low Low Low 

2/17/93 2/17/93 2/17/93 2/17/93 
2/24/93 2/24/93 2/24/93 2/26/93 

5 5 1 2 
ug/L ug/L ug/L ug/L 

50 U 50 U 10 U 20 U 
50 U 50 U 10 U 20 U 
50 U 50 U 10 U 20 U 
50 U 50 U 10 U 20 U 
50 U 50 U IO U 20 U 

INW!?•••t ''\ ........ c.•. -:Y 50 U \:'::': = :< . • -= =,- :::: .. f fs\trn I t r · ,:,,/ =::::::::: :: ·::: .:>· : \\ ii, J:): 
50 U 50 U IO U 
50 U 6 1  10 U 
50 U 50 U 2 J 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U 10 U 
24 J 415 16 
50 U 52 10 U 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 230 14 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U 10 U 

587 318 98 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U 10 U 
50 U 50 U IO U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

20 U 
5 J 

59 
20 U 
20 U 
20 U 
20 U 

311  
20 U 
20 U 
20 U 
20 U 

295 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

4/14/93 



CASE No. 12669 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I, 1, I -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloroprooane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12669VXLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER qX VALIDATED 

--:i../,.u.J� .... 76'.-? ,, .Q..iz. "I:, ?�- ? '{ -'5 Lqrf =,.J T" . ~ -pJ,. � 
FCRGWPGPOEB FCRGWPGP4DO3 FCRGWPGP4S03 FCR-GW03tb 

12669.02 12669.08 12669.07 
Water Water Water 

Low Low Low 
2/17/93 'l/17/93 2/17/93 
'l/24/93 'l/26/93 2/26/93 

1 100 50 
ug/L ug/L ug/L 

IO U 1000 U 500 U 
IO U 1000 U 500 U 
10 U 1000 U 500 U 
10 U 1000 U 500 U 
IO U 1000 U 500 U 

: :(fr: . 15 J 
· ·
-
•·· ( I0St JJ( 500 U 

IO U 1000 U 500 U 
10 U 1000 U 500 U 
10 U 817 J 138 J 
10 U 1000 U 500 U 
4 J  1000 U 500 U 

10 U 1000 U 500 U 
10 U 1000 U 500 U 
IO U 1 159 1722 
10 U 1000 U 500 U 
10 U 1000 U 500 U 
10 U 1000 U 500 U 
10 U 1000 U 500 U 
IO U 4244 5957 
IO U 1000 U 500 U 
10 U 1000 U 500 U 
10 U 1000 U 500 U 
IO U 1000 U 500 U 
10 U 1000 U 500 U 
10 U lOOO U 500 U 
10 U 1000 U 500 U 
10 U 6749 3004 
IO U 1000 U 500 U 
10 U 1000 U 500 U 
IO U 1000 U 500 U 
IO U IOOO U 500 U 
10 U 1000 U 500 U 
10 U lOOO U 500 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

12669.19 
Water 

Low 
2/17/93 
2/26/93 

1 
ug/L 

IO U 
10 U 
10 U 
10 U 
IO U 
l2 J 
10 U 
IO U 
10 U 
10 U 
IO U 
IO U 
10 U 
10 U 
10 U 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
3 J 

10 U 
10 U 
10 U 

IO U 
10 U 

10 U 

4/14193 



CASE No. 12669 

EPA Sample No. 

Lab Sample ID: 
Matrix: 

Level: 
Date Collected: 
Dare Analyud: 
Dilution Factor: 

Units: 

Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
I, 1-Dichloroethene 
I, 1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Camon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12669V.XU 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER f
l"l 

VALIDATED 

'?-,/, IL ..o: t,, •r .... � I. t -z/ ,,,. t 
FCRGW105EB03 RGW105EB03DL FCRGWl 1003eb FCRSW0003eb 

12669.01 12669.0lDL 12669.17 12669.18 

Water Water Water Water 

Low Low Low Low 
2/17/93 2/17/93 2/17/93 2/17/93 

2/23/93 3/16/93 2/26/93 2/26/93 

l 2 2 2 
ug/L ug/L ug/L ug/L 

IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 

280 E •r,:.:::: . );>F•·· : ·: :.:·: :r:: 1®:m 1)% ••·••>; '  ... ;;.:: : , .. ·:• · , •· : ••• •: : �1:1\1:i r : .. .  /•.// : : �10'.i l\ 
10 U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
IO U 20 U 20 U 20 U 
18 18 JD 23 24 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
4 J 20 U 20 U 20 U 

10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 20 U 20 U 
10 U 20 U 6 J 5 J 
10 U 20 U 20 U 20 U 
8 J 20 U 20 U 20 U 

10 U 20 U 20 U 20 U 
2 J 20 U 20 U 20 U 

10 U 20 U 20 U 20 U 
7 J 20 U 20 U 20 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

4/14/93 



CASE No. 12669 SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER VALIDATED 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Comoound 
Chloromethane 
Bro mo methane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, l, 1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methy 1-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12669V.Xl.S 

"', 1, CJ -,9il... 

RSWSW0203 
12669.13 

Water 
Low 

2/17/93 
2/26/93 

1 
ug/L 

10 U 
IO U 
IO U 
10 U 
IO U 

� 
IO U 
IO U 
3 J 

IO U 
IO U 
IO U 
IO U 
33 
10 U 
IO U 
IO U 
IO U 
65 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
IO U 
84 
10 U 
IO U 
10 U 
IO U 
IO U 
IO U 

Notes: 

C:::C(_:} o"J- u\:}-E> 
FCRSWSWO203d"' 

12669.14 
Water 

Low 
2/17/93 
2/26/93 

1 
ug/L 

IO U 
IO U 
IO U 
IO U 
IO U 

'\)t]·:OiJ@t , , :,,,rH::u+ 
IO U 
IO U 
3 J 

IO U 
IO U 
IO U 
10 U 
35 
IO U 
10 U 
IO U 
10 U 
66 
10 U 
IO U 
IO U 
IO U 
IO U 
10 U 
10 U 
86 
10 U 
IO U 
IO U 
10 U 
IO U 
IO U 

D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

4114/93 



CASE No. 12669 

EPA Sample No. 

c:· Lab Sample ID: 
Matrix: 

Level: 
Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Camon Disulfide 
l ,  1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chlorofonn 
1 ,2-Dichloroethane 
2-Butanone 
1, 1, I-Trichloroethane 
Camon Tetrachloride 
Bromodichloromethane l l,2-Dichloroprooane -cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloroprooene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

12669U.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER 

FCRGWIT1A03 FCRGWMW2303 FCRGWMW2303d 
12669.09 12669.10 12669.11 

Water Water Water 
Low Low Low 

2/17/93 2/17/93 2/17/93 
2/26/93 2/26/93 2/24/93 

1 1 1 
u2/L ulVI, ulVI, 

10 U 10 U IO U 
IO U IO U 10 U 
10 U 10 U IO U 
10 U 10 U 10 U 
10 U IO U 10 U 
7 J S J  10 

IO U 10 U 10 U 
IO U 10 U IO U 
10 U 10 U 10 U 
10 U IO U IO U 
10 U 10 U IO U 
10 U IO U 10 U 
10 U 10 U 10 U 
IO U 2 1 2 1  
IO U 10 U IO U 
IO U 10 U IO U 
10 U lO U 10 U 
IO U 10 U 10 U 
IO U 13 21 
IO U 10 U 10 U 
IO U 10 U IO U 
IO U 10 U 10 U 
IO U 10 U 10 U 
IO U IO U 10 U 
IO U 10 U IO U 
10 U 10 U 10 U 
4 1  31 38 

10 U 10 U 10 U 
10 U 10 U 10 U 
IO U IO U IO U 
10 U 10 U IO U 
10 U 10 U IO U 
IO U 10 U IO U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
1 = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

UNVALIDATED 

FCRGWMW25-03 
12669.12 

Water 
Low 

2/17/93 
l/24/93 

1 
ug/L 

10 U 
IO U 
IO U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
IO U 
IO U 
10 U 
IO U 
10 U 
10 U 
IO U 
10 U 
1 1  
10 U 
10 U 
10 U 
IO U 
10 U 
10 U 
10 U 
19 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

4/14193 



CASE No. 12669 

EPA Sample No. 
Lab Sample ID: 

MatriI: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bro mo methane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 

r 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
l ,  1,2,2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Ethylbenzene 
Styrene 
Xvlene 

12669U.Xl.S 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER 

FCRGWMW2703 FCRGWMW2803 FCRGWMW2903 
12669.04 12669.03 12669.06 

Water Water Water 
Low Low Low 

2/17/93 2/17/93 2/17/93 
2/24/93 2/24/93 2/24/93 

5 5 1 
ug/L ug/L ug/L 

50 U 50 U lO U 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U lO U 

120 50 U 18 
50 U 50 U 10 U 
50 U 6 J lO U 
50 U 50 U 2 J 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U lO U 
50 U 50 U lO U 
24 J 415 16 
50 U 52 lO U 
50 U 50 U lO U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 230 14 
50 U 50 U l O U 
50 U 50 U 10 U 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U 10 U 
50 U 50 U IO U 

587 3 18 98 
50 U 50 U 10 U 
50 U 50 U IO U 
50 U 50 U IO U 
50 U 50 U 10 U 
50 U 50 U 10 U 
50 U 50 U 10 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

UNVALIDATED 

FCRGWMW3003 
12669.05 

Water 
Low 

2/17/93 
2/26/93 

2 
ug/L 

20 U 
20 U 
20 U 
20 U 
20 U 
27 
20 U 
5 J 

59 
20 U 
20 U 
20 U 
20 U 

311  
20 U 
20 U 
20 U 
20 U 

295 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

4/14/93 



CASE No. 12669 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l ,  1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene 
Chlorofonn 
1,2-Dichloroethane 
2-Butanone 
1 ,  1, I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibro010Chloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloroprooene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene 

12669U.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER UNVALIDATED 

FCRGWPGPOEB FCRGWPGP4DO3 FCRGWPGP4S03 FCR-GW03tb 
12669,02 12669.08 12669.07 12669.19 

Water Water Water Water 
Low Low Low Low 

2/17/93 2/17/93 2/17/93 2/17/93 
2/24/93 2/26/93 2/26/93 2/26/93 

1 100 50 1 
ug/L u&II, ug/L ug/L 

10 U 1000 U 500 U 10 U 
10 U IOOO U 500 U IO U 
10 U IOOO U 500 U 10 U 
10 U lOOO U 500 U IO U 
10 U 1000 U 500 U 10 U 
15 1051 500 U 12 
10 U 1000 U 500 U IO U 
IO U lOOO U 500 U 10 U 
10 U 817 J 138 J 10 U 
10 U 1000 U 500 U 10 U 
4 J 1000 U 500 U 10 U 

lO U 1000 U 500 U 10 U 
IO U 1000 U 500 U 10 U 
IO U 1159 1722 10 U 
IO U lOOO U 500 U 10 U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U 10 U 
10 U 4244 5957 lO U 
10 U lOOO U 500 U 10 U 
10 U lOOO U 500 U 10 U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U lO U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U lO U 
10 U lOOO U 500 U IO U 
10 U 6749 3004 3 J 
IO U 1000 U 500 U IO U 
10 U 1000 U 500 U IO U 
IO U 1000 U 500 U lO U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U 10 U 
10 U 1000 U 500 U 10 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per Hier 

4/14193 



CASE No. 12669 

EPA Sample No. 

0 Lab Sample ID: 
Matrix: 

Level: 
Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Comoound 
Chloromethane 
Bro mo methane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l ,  1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, l ,  1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 

0 1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l ,  1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12669U.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER UNVALIDATED 

FCRGW105EB03 RGW105EB03DL FCRGW11003eb FCRSW0003eb 
12669.01 12669.0lDL 12669.17 

Water Water Water 
Low Low Low 

2/17/93 2/17/93 2/17/93 
2/23/93 3/16/93 2/26/93 

1 2 2 
ug/L ug/L ug/L 

10 U 20 U 20 U 
IO U 20 U 20 U 
IO U 20 U 20 U 
IO U 20 U 20 U 
IO U 20 U 20 U 

280 E 300 D 373 
10 U 20 U 20 U 
IO U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 20 U 
10 U 20 U 20 U 
10 U 20 U 20 U 
18 18 JD 23 
10 U 20 U 20 U 
IO U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 20 U 
4 J  20 U 20 U 

IO U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 20 U 
IO U 20 U 20 U 
10 U 20 U 6 J 
IO U 20 U 20 U 
8 J 20 U 20 U 

10 U 20 U 20 U 
2 J 20 U 20 U 

IO U 20 U 20 U 
7 J 20 U 20 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific analysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

12669.18 
Water 

Low 
2/17/93 
2/26/93 

2 
ug/L 

20 U 
20 U 
20 U 
20 U 
20 U 

370 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
24 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

5 J 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

4/14193 



CASE No. 12669 SUMMARY OF VOLATILE ORGANIC ANALYSES -WATER UNVALIDATED 

EPA Sample No. 
Lab Sample ID: 

Matrix: 
Level: 

Date Collected: 
Dare Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chlorornethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
l,  1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanooc 
1,  1, I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromcthane 
1,2-Dichloroprol)alle 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromofonn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12669UXLS 

RSWSW0203 FCRSWSWO203d 
12669.13 12669.14 

Water Water 
Low Low 

2/17/93 2/17/93 
2/26/93 2/26/93 

1 1 
ug/L ug/L 

IO U IO U 
IO U IO U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
1 1  1 1  
10 U 10 U 
10 U 10 U 
3 J 3 J 

10 U IO U 
10 U 10 U 
IO U 10 U 
10 U 10 U 
33 35 
10 U 10 U 
IO U 10 U 
10 U IO U 
IO U IO U 
65 66 
10 U 10 U 
IO U IO U 
10 U 10 U 
10 U IO U 
10 U 10 U 
10 U IO U 
10 U 10 U 
84 86 
IO U IO U 
IO U 10 U 
10 U IO U 
10 U IO U 
10 U 10 U 
10 U 10 U 

Notes: 
D = Identifies compounds reported in an analysis at a secondary dilution factor. 
E = Identifies compounds whose concentrations exceed the calibration range 

of the instrument for that specific anaJysis. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

4114193 



FI GURE 8 

REGION I 
Data Review Worksheets 

site Name ffZAtJ�rtJ-c.vt--n':> t-Fc 
Reference Number -------

REGION I REVIEW OF ORGANIC 
CONTRACT LABORATORY DATA PACKAGE 

wvnttJE=� �'< 
The hardcopied ( laboratory name) OS:- �utntct-<t\- data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized . The data review included: 

Case No. W"->WC, SAS No . 
SOG No. l�(b°i Matrix �--�-
No. of Samples 

Sampling Date (s) 
Shipping 0ate (s)  
Date Rec ' d  by Lab -��'�'���(��-!,;;__ __ 

Traffic Report Nos : Fl�bwlTA-PJ,fllt-GwHWJ".:?: �wt-tW 2.Sc�I �SUJ�O'Zl)� 
F�MWZ,"7D�,Fl�20&2f�HWl40�.�M�"?,F�Cl)3,1�f'Gftf!t>; 
Trip Blank No. : F.

-::::
��-��

:;.';
IO�¾

::r:,-,
P
::-r----=.--:--,,........�.....-..,,..--,--�-,--_.,,,..--=--=-----

Equ i pment Blank No . :  F"ct.§oPGi+OE�FQ(Gw ��IOtOO'Jt"'b, ��l? 
Field Dup Nos: fgf�Ht.OZ."'°�,._fl-lt��� 

sow No.  ?:,/io requires that specific analytical work be done and 
that assoc\ated reports be provid7d by the laboratory to the Regions, 
EMSL-LV , and SHO. The general criteria used to determine the 
performance were based on an examination of: 

-Data Completeness 
-Holding Times 
-GC/MS Tuning 
-calibrations 

-Matrix Spike/Matrix Spike Dup 
-Field Duplicates 
-Internal Standard· Performance 
-Pesticide Inst. Performance 

-Blanks -co�pound Identification 
-surrogate Recoveries -Compound Quantitation 

overall comments _________________________ _ 

Definitions and Qual ifiers: 

A - Acceptable data. 
J - Approximate data due to quality control criteria. 
R - Rej ect data due to qual ity control criteria. 
U - Compound not detected. 

Reviewer: Date: 



REGION I 
Data Review Worksheets 

I .  DATA COMPLETENESS 

HISSING INFORMATION DATE LAB CONTACTEQ DATE REC'D 



.. 

REGION I 
Data Review worksheets 

I I .  HOLDING TIMES 

SAMPLE DATE 
ID SAMPLED 

FC�lflt.0.3 ,_ 1,, (1� 
lfl�'12:� :i[n Jq� 
1:"tf6WHVM :z.[,, lqo 
fdl!w M-'2Sl>3 ,.l,., [�3 
F(LfA1M•lt10-:I 2l,,li?> 

� tf,\IMIU2IOJ 2.lnlf'!> 
��t4.,1!Q3 '2.l ,-,l�� 
F<,t.(,w�,J3()o' ,. I,, l f;f, '� 
Fe rl:Nt6roa. 2. / 1 1  [4t3 
�C1.lr&f''1 � t; z.[,,[�� 
Far,,, p� H • 2-t,i l�� 
fl,r.,C-,.,-'1'4t I) 2.-/ 1 1 { � ; 
Rtht/t�� 2../ (1 /i?:» 
�lc6f503P _ L/11 {1 "!> 

Fa�lllf�tb 2 ,,, ( If 3' 

Complete table for all samples and circle the 
fractions which are not within criteria .  

VOA BNA PEST 
DATE DATE DATt DATE DATE 
ANAL EXTR ANAL EXTR ANAL 

2 /2.� /f�
q 

� 2L'-� li� 
2/2.4 {i!> 1 

, 
,. L:14 t 1?> 

, 
2.£'-'"" l 13 -
2./2.'i [4.3 .. 
2.L1..4 [q3 

, 
, 

;l. '"If (f31 

)/1-Lf[�3 
z.. /Lt,[lf� q 

,_, 2-(, [�3 

'2-l2.1t l 4 � 1 

2-[13 [1} .,.� ; [," l�3 
,. I :z..v / 11:J' 

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14 days 
of sa•pl• collection. 
Preserved : Both within 14 days of sample collection. 
Soils : Both within 14 days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 

. , . 

1 .  I f  holding times are exceeded all positive results are estimate 
(J) and non-detects are estimated (UJ) . 

2 .  I t  holding times are grossly exceeded, the reviewer may 
determine that non-detects are unusable(• )  • . 

;k A-l.L "� • �- t)L �PL-6- V. C..L IJDt" � QOAt..l F 1 £. P  � 

\1"' \ .:.,  t-10,- fr �h k}(t,E,E.D aJGt' Of Ht)LO t ..J 6 TIK £ . 



• 

REGION I 
Data Review Worksheets 

II.  HOLDING TIMES 

SAMPLE DATE 
ID SAMPLED 

fl�S,.,,CIOt)�C:.t;, -z.[, 1l'l ?> 
V,!,,/ii,IOZO� 2-[, 1 ('i� 
ra&,s.,nc.,.,I z[ ,, {'f?> 

Complete table for a l l  samples and circle the 
fractions which are not within criteria . 

VOA BNA PEST 
DATE DATE DATt DATE DATE 
ANAL EXTR ANAL EXTR ANAL 

, 2.,l z_. V l" a. 
zlu,[t1; 1 

:a..l-i." l �r 

-

. 

VOA - UnpreNrved: Aromatic within 7 days, non-aromatic within 14 days 
of sa11ple collection. 
Preserved : Both within 14 days of sample collection. 
soil• : Both within 14 days of sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40 days, soils and 
water. 

ACTION: 
1 .  I f  holding times are exceeded all positive results are estimate 

(J) and non-detects are estimated (UJ) . 
2 .  I t  holding times are grossly exceeded, the reviewer may 

determine that non-detects are unus�ble(•) . 



REGION I 
Data Review Worksheets 

III .  GC/MS TUNING 

The OFTPP performance results were reviewed and found to be within 
the spec ified criteria. 

I f  no, 
Samples affected: ________________________ _ 

The BFB performance results were reviewed and found to be within 
the specified criteria . 

I f  no ,  
Samples affected: _________________________ _ 

If mass cal ibration is in error refer to the Region guidelines for 
expanded criteria .  I f  necessary, all  associate� data as unusable (R) . 



• 

REGION I 
Data Review Worksheets 

IV A.  VOLATILE CALIBRATION VERIFICATION 

1 .  A l l  
2 .  All 
3 .  A l l  

Date o f  Initial Cal ibration : 1/z.v, z.fz.� 
Dates of  Continuing Calibrations : -�..:......-1�-�-,-��,z-�-.-i-/

--
n. 

Instrument ID L. 
Matrix/Level : LoW 

CRITERIA OUT 
RF, \RSO, RF , \D 

lTfo 'O 
Samples Affected: 

..,0 0 

COMPOUND 
::i- e,or7t-.JOtJc:. ('L'S'� tt) 

(VALUE) 

samples Affected: R.U,1Jr�f0£,�, f!c.it- 'u.Jb'3,e & , fci(;..hlHJ.�b, Ft.iGWoa>"!aitb 

'lo D ).· 13l)f}\-tJotJ e:.. ( ze . c-) 
Samples Affected: 11,nv 

�oD � �-DC� -----------------------Samples Affected: (Ir,\.(. 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

Samples Affected: 

RF's ,  and RF ' s  must be >0 . 05 
\RSD' •  must be<30\ 
\ D ' s  must be <25\ 

ACTION : 
1 .  I f  any compound has an initial RF o r  a continuing RF of <0 . 05 :  

a . Flag positive results for that compound as estimated (J) . 
b . Flag non-detects tor that compound as unusable (R) . 

2 .  I f  any compound has a \RSD >30\ or a \D >25\: 
(a) Flag positive results for that compound as estimated (J) . 
¥. Flag non-detects for that compound as estimated (UJ) if the \RSD 

or ID is >SOI . 

A separate worksheet should be filled out for each initial curve. 



REGION I 
oata �eview Worksheet 

V A. BLA.NX ANALYSIS RESULTS (Sections l ,  2 )  

List the contamination i n  the blanks below. 

1 .  Laboratory Blanks - AJ.J. OIC-

QA.ll �B ID FRACTION/ 
MATRIX 

2 . Equiprnent and Trip Blanks 

QAll TIL.! . FRACTION/ 
MATRIX 

1J2.'-f Fl'-&w� Vol-lwfrrU.. 
2/1.Lt R$1� 'loc.l� 

COMPOUND 

COMPOUND 

ltt£n)N E.  

u-t,...Ot OFot.-� 

AGE. 't'l)tJ e... 2./u, tC�wo°?I.P tJOC / wkl'E.L ________ _ 
� fl�O'>�\? \Jt>C. /w� ·f'<-F-

�tJE;. � �l�R.. '40C)W,tre,.. ________ _ 
I ,  2..- fltlt\LaZOft.Ofkt-,.\f.. l}U �\�� Vbl/wMU-_______ _ 
flJE;.N'Z.£..tJ t::-i.}�� � VCl[�AfW-________ _ 

+ +  
,r,u,EJJE.. 
E."t14'(L ?->EtJ�E::-

Level :  Ll>IN 
CONCENTRATION/ 

UNITS 

CONCENIRATIONL 
UN ITS ( 06 t L) 
I $'  

L.\ 
t"L 

'?> 
';oo 
tg 
'-\ 
f> 
;i... 

A separate worksheet should be used for low and medium level blanks. 



REGION I 
oata Review Worksheet 

V A. BI.>.NK ANALYSIS RESULTS (Sections 1 ,  2 )  

List the contaminat ion i n  the bl anks below, 

1 .  Laboratory Bl anks 

.QAll LAB ID FRACTION/ 
MATRIX 

2 , Equ ipment and Trip Blanks 

Q.All IJL1 . .EB>,CTION/ 
MATRIX 

"lf'Z-1' fl�•�� \/Cl /w� 

t + +  

COMPOUND 

COMPOUND 

X'(LE.fJf.. 

\ ,  Z· D\ll-¼LOIZ�tfJE. 
�tJ€-
fcc.,��E-) l2-r., Fa&iu603,b voc/w�---------

t + + 
t 1 L.-t,tl�Oi�Ol'� 

PU:.. 
ln,E17>"1E-

t, Z. - Ql C Hu>fOfU)fl\NE.. 

Pl€. 

Level : ---
CONCENTRATIOPfL 

UNITS 

CONCF.NTRAT
l

ON
7 UNITS U6 L) 

-, 
I S  

2.�o 

'3,?, 
,� 

C, 

?;no 

•2-� 
s-

A separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B. BLANK ANALYSIS RESULTS (Section 3 )  

J .  B lank Actions 

Action levels should be based upon the highest concentration of  
contaminant determined in any blank. The action level for  samples which 
have been concentrated or d iluted should be multipl ied by the 
concentrati on/dilution factor . No positive sample result should be 
reported unless the concent ration of the compound in the sample exceeds 
the action level of 10 x ' s  the amount in the blank for the common 
contaminants, o r  5 x ' s  the amount for any other compound . Specific 
actions are as follows: 

1 .  The concentration is  less than the CRQL, report the CRQL. 

2 .  The concentration is  greater than the CRQL, but less than the action 
level , report the concentration found U. 

t 

3 .  The concentration is greater than the action level ,  report the 
concentration unqualified. 

For examples refer to the Regional Guidelines. 

Common contaminants 2 methylene chloride , acetone, 2-butanone , toluene, 

LEVEL; L.OvJ 
COMPOUND 

ft�€. 
�'t&JE-
U\I..OfOra.,...\ 

�m'-(1..�WWJF---

\,Z.-t>llHlO'tefto�f;:.. 

�I.DtlO�� 

--r,u,�� 
)C'(�E,. 

and phtha lates . 

MAX. CON�.f. 
UNITS l•1  tt...) 
�7:, 

L\ 
'-I 
;:2. 

..l'1  
\ "2-

8 

' 

ACTION LEVELL 
UNITS {113 tc..) 

?1� ,C 2,:. 7 l .. l(,C, 

2.0 

2D 
t o  

\ 2.t> " 'Z. -:. '2. c..J t) 
lie> 
f3D 
:6' 

A separate worksheet should be used for low and medium level blanks. 

� 

l O  
ID 

lO 
10  

lO 
lt> 

to 
lD 



• 

REGION I 
Data Review Worksheets 

VI. SURROGATE SPIKE RECOVERIES 

List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

TR !'S 

QC Limits 

TOL BFB DCF 

to to to 

Matrix: 

A 
NBZ FBP TPH PHL 2FP TBP 

to to to to to to 

PEST* 

to 

Surrogate Actions: 
PERCENT RECOVERY 

•-Advisory only 

Positive sample results 
Non-detected results 

� 
J 

lQt-cRR 
J 
UJ 

CRR • Contract Required Recovery Range. 
Surrogate action should be applied: 

� 
J 

1 .  It at  least two surrogates in  a B/N or A traction or  one 
surrogate in the VOA fraction are out ot specification, but 
have recoveries of >101. 

2 .  I f  any one surrogate in a fraction shows <101 Tecovery. 



REGION I 
Data Review Worksheets 

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE - t\u... lJl,lre,z....t A, \4.)�4? ��_r 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

Level :  \..OW Matrix: W� 
List the percent recoveries and RPD' s  of compounds which do not 
meet the criteria stated on Form 3 .  

FRACTION/ 
MS OR MSP 

COMPOUND \:REC/ 
BPP 

-� 

QUALIFI CATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY . 

oc LIMITS 

1. If any compound does not meet the Contract Requi red Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Results 
Non-detected Results 

<101 
J 
R 

PERCENT RECOVERY 
10\ - CRR 

J 
A 

� 
J 
A 

2 .  .. . 
I f  any compound does not meet the RPO criteria, flag positive results 
for that compound as estimated (J) . 

A separate worksheet should be used for each HS/MSD pair. 



REGION I 
Data Review Worksheets 

VII B .  MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2 )  

3 .  Matrix Spike Duplicate - Unspiked Compounds - ftt..L lltt'IEl'<� tf/ftc;;, f.{£..r 

TR Nos t�CZ.0?1)1.$ ��wc,w!,ttl(..D 

List the concentrations of  the unspiked compounds and determine the 
percent RSD ' s  of the unspiked sample ,  matrix spike, and matrix spike 
dupl icate. No l imits have been devel oped for the RSD values of the 
unspiked compounds . .  

fRACTIOli COMPOUND �AMPl.!t, MS1 �S12 CON� 

\/OC.. At. e-,o, NE;. \I ll  't 
%RSO 

0,2.-0 

...JO(., tr l- Ou\- .. � 2- :z_ l{O, &.{ o 

'10l. 

\JDC, 
11 I, l - 1't.-A-

'fl..e 
'?� 
�� 

3'2.. �, � 
i C\  '°' ro, c.. 

The reviewer must use professional judgement to determine if there is a 
need to qual ify any of the unspiked compounds in the sample .  



REGION I 
Data Review Worksheets 

VII I .  FIELD DUPLICATE PRECISION 

TR Nos .t(t.&\O�� �Cil..�'A>tiu>2.�� Matrix:  W� 

List the concentrations of the compounds which do not meet the fol lowing 
RPO criteria: 

l .  An RPO of <30\ for water duplicates. 
2 .  An RPO of <50\ for soil duplicates. 

FRACIIOH COMPOUN!:2 SAMPLE COl:{$;; DU� SAMPLE CONC RPD 

voe, ,, ,, c-1't,J\- � ;a. 0 

':I l9l � -rt.e... \� ;:z. I '11 

ACTIONS: 

I f  the results for any componds do not meet the RPO criteria, flag 
the positive results for that compound as estimated. 

2 .  I f  one value i s  non-detected, and one i s  above the CRQL: 
a .  Fla� the positive result as estimated (J) . 
b .  Flag the non-detected result as estimated (UJ) . 

NOTE: Professional judgement may be utilized to apply duplicate actions 
to all  samples of a similar matrix. 

A separate worksheet should be filled out for each field duplicate pair. 

.. p�t1\VE. �Ol,..,,-� foll.. Tl.€. '4E. E�fl H.A'f'E.-0 l:r) Ft>rt. -n-+E. 
l'l-)PU� kfJP � -wn--tf�E . 



REGION I 
Data Review Worksheets 

VIII. FIELD DUPLICATE PRECISION - Alt tr-Ht1V "- .,uac,. ;K.Lk • 

Matrix : W� 

List the concentrations of the compounds which do not meet the following 
RPO criteria: 

1 .  An RPO of <30\ for water duplicates. 
2 .  An RPO of <50\ for soil duplicates. 

fRACIIOH COMPOUNQ SAMPLE �ON� O!,!P SAMPl.!E CONC RPO 

\JOl, fl l- O l k'  3. � 0 

�oc,, t, \ ,  t- -rlf\: 3-a> "?� (. 

'IOC, -rc.-e.. t,'5 �(,, z_ 

'IOC f'l-E.- S"i  8G::, 'Z... 

ACTIONS : 

1 .  I f  the results for any componds do not meet the RPO criteria, flag 
the positive results for that compound as estimated. 

2 .  I f  one value is non-detected, and one is above the CRQL: 
a .  Fla� the positive result as estimated (J) . 
b .  Flag the non-detected result as estimated (UJ) . 

NOTE: Professional judgement may be util ized to apply duplicate actions 
to a l l  samples of a similar matrix. 

A separate worksheet should be filled out for each field dupl icate pair. 



: . 

REGION I 
Data Review Worksheets 

IX. INTERNAL STANDARD PERFORMANCE - � ( f i k..,tJ 0... �c;,. tM.cX • 

List the internal standard areas of samples w�ich do not meet the 
criteria of +100\ or -50\ of the internal standard area in the associated 
continuing calibration standard. 

SAMPLE ID IS OUT 

ACTION : 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  I f  an IS area count is outside the criteria -50\ or +100\ of the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction. 

b .  Non-detects tor compounds quantitated using that IS are flagged 
as estimated (UJ) for that sample fraction. 

c .  I f  extremely low area counts are reported , or. i f  performance 
exhibits a major drop-off, then a severe loss ot sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  an IS retention time varies more than 30 seconds, the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude , the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



' . 

REGION I 
oata Review Worksheets 

XII .  SAMPLE QUANTITATION 

In the space below, please show a minimum ot one sample calculation �er 
fraction: 

VOA: �t'L..Er fc,i.GWtw> 2-s.,o;J 

l?040� x 50 

PEST/PCBi wor lfttllld?t£ 



. :� 
HMM Associates, Inc. 

6908/HAZ/12653O 

April 16, 1993 

Mr. James Keith 
WW Engineering & Science, Inc. 
5010 Stone Mill Road 
Bloomington, IN 47408 

RE: Franklin-Curtis RFI 

A Summit Company 

Organic Data Validation Report 
Southwest Laboratory of Oklahoma 
VOCs: 4 low concentration samples 

Dear Mr. Keith: 

Data validation was performed on the organic analytical data from 4 low level water samples 
collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data 
were evaluated based on the following parameters according to the Laboratory Data Validation 
Functional Guidelines for Evaluatin� Organic Analyses, February 1988: 

- data completeness 

• - holding times 

• - GC/MS tuning 

- calibration 

- laboratory, field, and trip blanks 

• - surrogate spike recoveries 

• - matrix spike/matrix spike duplicates 

• - field duplicates 

* - internal standard performance 

* - sample quantitation 

l !H, lla�er \ l l"/111(' Co!IC'Ol"(I. \I \ ll I 7 -l 2  :rn111:l 7 I --l0tl0 F a ,  :.on1:n I - 2 -l (iH 
'f h r,· 1· t: \l"r II t i \ ,. f•;, rl. /Jr/ I t' 11,,,11,, I((. \ II II :1 1 1  IJ (ill :/ ' Ii 1 7  - 111 I II f;n /i(l,'I , r; 21, -� ,., :! 



Mr. James Keith 
April 16, 1993 
Page 2 

* All criteria was met for this parameter 

Data Completeness 

A chain of custody was not provided with the data package. The laboratory forms were 
complete and legible. 

Holdine Times 

Holding times was evaluated based upon date received by the laboratory. All volatile organic 
analyses were performed within the required holding time. 

GC/MS Tunine 

All reported bromofluorobenrene (BFB) tunes met the requirements. 

Calibrations 

The volatile calibration summaries were reviewed, and all calibration check compound (CCC) 
and system performance check compound (SPCC) requirements were met. The percent 
relative standard deviation (%RSD) for 2-hexanone was 33.6 in the inital calibration on 
2/22/93. No action was taken as this compound was not detected in any samples. Four 
compounds had percent differences (%Ds) greater than 25%, but no action was taken as the 
compounds were not detected in the associated samples. 

Blanks 

The method blank VBLK4 had a reported concentration of 1 ug/L for chloroform. Positive 
results for chloroform less than five times the blank concentration will be qualified U and 
treated as non detects. 

There were no field blanks collected. 

Surroeate Spike Recoveries 

All reported volatile surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate 

All volatile MS/MSD recoveries were acceptable. The relative percent difference (RPO) for 
trichloroethene was outside of QC limits. The results for trichloroethene in sample 
RGWMW2203 will be estimated (J). 

6908/HAZ/ 126530 
HMM Associates, Inc. 



Mr. James Keith 
April 16, 1993 
Page 3  

Field Duplicates 

One field duplicate, FCRGW-m-03, was collected. The RPDs were reviewed and found to 
be acceptable. 
Internal Standard Performance 

The internal standard performance was acceptable in the volatile analyses. 
Sample Ouantitation 

The reported sample results were reviewed and found to be reported accurately. 
Data tables have been provided that display both the validated and unvalidated analytical 
results. Qualifiers have been added to the validated table. If you have any questions, please 
feel free to call me at (508) 371--4000. 

Sincerely, 
91&lJ $/ S/ali 
Melissa J. Solari 
Data Reviewer 

Cosmo Gallinaro 
Project Manager 

6908/HAZ/12653O 
HMiW Associates. Inc. 



CASE No. 12653 SUMMARY OF VOLATil..E ORGANIC ANALYSES - WATER VALIDATED 
EPA Sample No. Lab Sample ID: Matrix Date Collected •: Date Analyzed: Dilution Factor: Units: Comoouod Chloromethane Bromomethane Vinyl Chloride Chloroethane Methylene Chloride Acetone Carbon Disulfide l, 1-Dichloroethene l, 1-Dichloroethane 1,2-Dichloroethene Chloroform 1,2-Dichloroethane 2-Butanone 1, l ,  I-Trichloroethane Carbon Tetrachloride Bromodichloromethane 1,2-DicbJoropropane cis-1,3-Dichloropropene Trichloroethene Dibromochloromethane l, 1,2-Trichloroethane Benzene trans-1,3-Dichloropropene Bromoform 4-Methyl-2-Pentanone 2-Hex.anone Tetrachloroetheoe 1, 1,2,2-Tetrachloroethane Toluene Chlorobenzene Ethylbenzene Styrene Xylene 

12653VJCLS 

_J. - �  _.1 I- �  � I · 1  '-'P� 6,-Q l ,, v -, ),__ FCRGW-ITl-03 FCRGW-IT3-03 FCRGWIT3-03d FCRGWMWll-03 12653.05 12653.02 12653.03 12653.1 Water Water Water Water 2/18/93 2/18/93 2/18/93 2/18/93 2/25/93 2/23/93 2/23/93 2/23/93 1 1 1 100 ug/L ug/L ug/L ug/L 
10 U IO U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U lO U 10 U 1000 U 10 U IO U IO U lOOO U 10 U 10 U IO U lOOO U 10 U IO U 10 U 1000 U 10 U IO U IO U 1000 U 10 U 11 1 1  1000 U 18 5 J 5 J 136 J 51  10  U lO U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U IO U 1000 U 10 U 10 U 10 U 1000 U 29 71 73 2221 10 U 10 U IO U 1000 U 10 U 10 U 10 U 1000 U 10 U IO U lO U 1000 U 10 U 10 U 10 U 1000 U 29 29 23 4759 10 U 10 U 10 U 1000 U 10 U IO U 10 U lOOO U IO U 10 U IO U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U 10 U lOOO U 10 U IO U 10 U 1000 U 10 U 10 U 10 U 1000 U 5 J 10 U IO U 5695 IO U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U IO U 10 U 10 U 1000 U 10 U IO U 10 U 1000 U 10 U 10 U IO U IOOO U 10 U 10 U IO U 1000 U 

Notes: • Indicates that the chain of custody was not provided, therefore the data is evaluated 
based upon date of sample receipt. J = The reported value is an estimated quanitity. U = The analyte was analyzed for, but not detected. ug/L = micrograms per liter 

4/14/93 



CASE No. 12653 
EPA Sample No. Lab Sample ID: Matrix Date Collected *: Date Analyzed: Dilution Factor: 

Units: Comoound Chloromethane Bromomethane Vinyl Chloride Chloroethane Methylene Chloride Acetone Carbon Disulfide I, 1-DichJoroethene 1, 1-Dichloroethane 1,2-DichJoroethene Chloroform 1,2-Dichloroethane 2-Butanone 1, 1, I-Trichloroethane Carbon Tetrachloride BromodichJoromethane 1,2-DichJoropropane cis-1,3-DichJoropropene TrichJoroet.hene Dibromochloromethane l, 1,2-TrichJoroethane Benzene trans-1,3-Dichloropropene Bromoform 4-Methyl-2-Pentanone 2-Hexanone Tetrachloroethene 1,1,2,2-TetrachJoroethane Toluene Chlorobenzene Ethylbenzene Styrene Xylene 

12653VJCLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER VALIDATED 
Y{ UJ .l..� tHtLJ ").. 1.f ?�-P - 1 Pt p- "";2 RGWMW2203 FCRGWMW24-03 FCRGWPGP1-03 FCRGWPGPl-03 12653.07 12653.01 12653.04 12653.06 Water Water Water Water 2/18/93 2/18/93 2/18/93 2/18/93 

2/26/93 2/'26/93 l/27/93 2/25/93 100 1 1 1 
u2/L ug/L ug/L ug/L 

1000 U lO U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U lO U IO U lOOO U 10 U lO U lO U 1000 U lO U 10 U lO U 1000 U 5 J 7 J 9 J 1000 U IO U 10 U IO U 1000 U l O U IO U lO U 1000 U 10 U IO U 10 U 1000 U 10 U IO U 10 U 1000 U IO U 10 U IO U 1000 U 10 U 10 U IO U 1000 U IO U 10 U 10 U 1000 U 53 IO U 10 U 1000 U 10 U IO U 10 U IOOO U 10 U IO U 10 U 1000 U 10 U 10 U 10 U lOOO U IO U IO U 10 U 
. •  

) }9� J .. . • 189 IO U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U IO U 10 U 
lOOO U 10 U IO U IO U 1000 U 10 U 10 U IO U lOOO U 10 U IO U 10 U 1000 U 10 U IO U 10 U 1000 U 10 U 10 U 10 U 19499 10 U 10 U 10 U 1000 U lO U IO U 10 U 1000 U 10 U IO U 10 U 1000 U lO U 10 U 10 U 1000 U 10 U IO U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U IO U 10 U 

Notes: 
* Indicates that the chain of custody was not provided, therefore the data is evaluated based upon date of sample receipt. J = The reported value is an estimated quanitity. U = The analyte was analyzed for, but not detected. ug/L = micrograms per liter 

4/14/93 



CASE No. 12653 SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER UNVALIDATED 
EPA Sample No. Lab Sample ID: 

Matrii: Date Collected • :  
Date AnaJyud: 

Dilution Factor: 
Units: 

Compound Chloromethane Bromomethane Vinyl Chloride Chloroethane Methylene Chloride Acetone Carbon Disulfide l, 1-Dichloroethene 1, 1-Dichloroethane 1,2-Dichloroethene Chloroform 1,2-Dichloroethane 2-Butanone 1, 1, I-Trichloroethane Camon Tetrachloride Bromodichloromethane 1,2-Dichloropropane cis-1,3-Dichloropropene Trichloroethene Dibromochloromethane l, 1,2-Trichloroethane Bef17.Cne trans-1,3-Dichloropropene Bromoform 4-Methyl-2-Pentanone 2-Hexanone Tetrachloroethene 1 ,  1,2,2-Tetrachloroethane Toluene Chlorobenzene Ethyl benzene Styrene Xylene 

126S3U.xLS 

FCRGW-ITT-03 FCRGW-ITJ-03 FCRGWITJ..03d FCRGWMW12-03 12653.05 12653.02 12653.03 12653.1 
Water Water Water Water 

2/18/93 2/18/93 2/18/93 2/18/93 2/25/93 2/23/93 2/23/93 2/23/93 1 1 1 100 
uwl, ug/L ug/L ug/L 

IO U IO U IO U 1000 U 10 U 10 U IO U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U IO U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U 1 1  1 1  1000 U 18 5 J 5 J 136 J 51 IO U IO U 1000 U 
IO U 10 U 10 U lOOO U 10 U 10 U 10 U 1000 U 
IO U 10 U IO U 1000 U 29 71 73 2221 10 U 10 U IO U 1000 U 
IO U 10 U 10 U lOOO U 
10 U 10 U IO U 1000 U 10 U 10 U IO U 1000 U 29 29 23 4759 
10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 
10 U 10 U IO U 1000 U 
IO U IO U 10 U 1000 U 10 U IO U IO U 1000 U 
10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 
5 J IO U IO U 5695 

IO U 10 U 10 U 1000 U 10 U IO U IO U 1000 U 
IO U 10 U IO U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 10 U 10 U 10 U 1000 U 

Notes: • Indicates that the chain of custody was not provided, therefore the data is evaluated based upon date of sample receipt. J = The reported value is an estimated quanitity. U = The analyte was analyzed for, but not detected. ug/L = micrograms per liter 

4/14193 



CASE No. 12653 

EPA Sample No. 
Lab Sample ID: 

Matrix 
Date Collected * : 

Date Analyzed: 
Dilution Factor: 

Units: 
Compound 
Chloromethanc 
Bromometbane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l, 1-Dichloroethene 
l, l -Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1, I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropenc 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene 

12653U.XLS 

SUMMARY OF VOLATILE ORGANIC ANALYSES - WATER UNVALIDATED 

RGWMW2203 FCRGWMW.24-03 FCRGWPGPl-03 FCRGWPGP2-03 
12653.07 12653.01 12653.04 12653.06 

Water Water Water Water 
2/18/93 2/18/93 2/18/93 2/18/93 
2/26/93 2/26/93 2/27/93 2/25/93 

100 1 1 1 
ug/L ug/L ug/L ug/L 

lOOO U IO U 10 U 10 U 
1000 U 10 U 10 U 10 U 
lOOO U IO U 10 U 10 U 
1000 U IO U 10 U IO U 
1000 U 10 U 10 U 10 U 
lOOO U 5 ]  1 ]  9 J 
1000 U 10 U 10 U 10 U 
1000 U 10 U 10 U 10 U 
1000 U IO U 10 U 10 U 
1000 U 10 U 10 U IO U 
1000 U IO U 10 U 10 U 
1000 U IO U 10 U 10 U 
1000 U 10 U 10 U IO U 
1000 U 53 10 U 10 U 
1000 U 10 U 10 U IO U 
1000 U 10 U 10 U 10 U 
1000 U 10 U IO U 10 U 
1000 U 10 U IO U 10 U 
1956 189 10 U 10 U 
1000 U IO U 10 U 10 U 
IOOO U 10 U 10 U IO U 
1000 U IO U 10 U 10 U 
1000 U IO U 10 U IO U 
1000 U 10 U IO U IO U 
1000 U 10 U 10 U 10 U 
lOOO U 10 U 10 U IO U 

19499 10 U IO U IO U 
1000 U 10 U IO U 10 U 
1000 U 10 U IO U 10 U 
lOOO U 10 U 10 U IO U 
1000 U IO U 10 U 10 U 
1000 U 10 U IO U IO U 
1000 U 10 U 10 U 10 U 

Notes: 
• Indicates that the chain of custody was not provided, therefore the data is evaluated 

based upon date of sample receipt. 
J = The reported value is an estimated quanitity. 
U = The analyte was analyzed for, but not detected. 
ug/L = micrograms per liter 

4/141')3 
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FIGURE 8 

REGION I 
Data Review Worksheets 

site Name �t'AtJ�U N- W�� iF I 
Reference Number ______ _ 

REGION I REVIEW OF ORGANIC 
CONTRACT LABORATORY DATA PACDGK 

,tllH"tfM-'f� UU!I()� '<" 
The hardcopied ( laboratory name) OF �L--AHOrt A- data package received at 
Region I has been reviewed and the quality assurance and performance 
data summarized. The data review included: 

case No.  WW� €, 
SOG No. P-��� 
No. of Samples 

l'rip Blank o. : 

SAS No. __ _ 
Matrix wtrE::< 

2./ t°'( C, 'l.. f' sampling oate (s) ·- u_, ;;, 
Shipping oate (s)  �-��=-=--
Date Rec 'd by Lab � Jr@Jf'!> 

Equipment Blank No , :  -
Field oup Nos: �F�,���&�w

-=-
--,ry

-=:,-
--0-..,-d 

........ -------------

sow· No. � L q O requires that specific analytical work be done and 
that associated reports be provided by the laboratory to the Regions, 
EMSL-LV, and SMO. The general criteria used to determine the 
performance were based on an examination of: 

-Data Completeness 
-Holding Time• 
-GC/MS TUning 
-calibrations 

-Matrix Spike/Matrix Spike Dup 
-Field. _oup�_icates 
-Internal Standard Performance 
-Pesticide Inst. Performance 

-Blanks -Compound Identification 
-surrogate Recoveries -compound Quantitation 

overall comments _________________________ _ 

Definitions and Qualifiers: 

A -
J 
R -
u -

Acceptable data. 
Approximate data due to quality control criteria. 
Reject data due to quality control criteria . 
Compound not detected. 

Reviewer :  9'J{dl;s"(;/ d( tU( Date: 



REGION I 
Data Review Worksheets 

I.  DATA COMPLETENESS 

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D 

• 



REGION I 
Data Review _Wqrksheets - dJ ¢. 

I I .  HOLDING TIMES Complete table for all samples and circle the 
fract ions which are not within criteria. 

SAMPLE 
I D  

----

VOA 
DATE DATE 

SAMPLE� ANAL 

?.l\e( 't:> 1/26{'f?>, 

;a. l l � l <3 2.(i:�1 'I� .. 
I i ;. { l0 ( � i/:l�/�?> 

zj t�ltt� 2/:z.1/�; 

ajt0 l U, 2./u/1�, 
,-.i\el\3 2/"-.v/�, 
>/tf>[{� �1�1 /1� 
�l\f?/12> ,./1.,/�?J 

BNA 
DATE 
EXTR 

PES T 
DATE DATE DATE 
ANAL EXTR ANAL 

-

. 

VOA - UnpreNrved : Aromatic within 7 days , non-aromatic within 14 days 
of saaple collection. 
Preserved : Both within 14 days of sample collection .  
Soils : Both within 14 days ot sample collection. 

BNA , PEST - Extracted within 7 days, analyzed within 40  days, soils and 
water. 

ACTION: 
1 .  If holding times are exceeded all positive results are est imate 

(J) and non-detects are estimated (UJ) . 
2 .  It  holding times are grossly exceeded , the reviewer may 

determine that non-detects are unus�ble(•) • . 

* \lofE. :  "'1Lt>1 N6 11M�� 1-t1NF-- "tz.,EaJ f;VM.-tJ�P �_.p{:::> 
UPOtJ �'< � OF �EQ\ �1. A C OC  WAS 

tJ0r PtwtOE,-0 U),'l'l+'tM-� t>lrt1\- �� e: .  



REGION I 
Data Review Worksheets 

III . GC/MS TUNING 

X 

The DFTPP performance results were reviewed and found to be within 
the specified criteri a .  

If  no , 
. samples affected: _______________________ _ 

The BFB performance results were reviewed and found to be �ithin 
the specified criteria. 

If no, 
Samples affected: ________________________ _ 

I f  mass calibration is i n  error refer to the Region guidelines for 
expanded criteria. If necessary, all associated data as unusable {R) . 



• 

REGION I 
oata Review Worksheet 

V A. BI.ANi< :ANALYSIS RESULTS (Sections 1 ,  2 )  

List t...�e contamination in the blanks below. 

1 .  Laboratory Blanks 

QAll I.>.B IP FRACTION/ 
MATRIX 

l/2.1 v�U'-'i \O� 

2 . Equiprnent and Trip Blanks 

IL! FRACTION/ 
MATRIX 

COMPQUtiQ 

l tft..oto Fo tt-t-t 

COMPOUND 

Level : l--4'1,J 

CONCENTRATI 0� 
UNITS 

I � I L.  

CONCENTRATION, 

UNITS 

A separate worksheet should be used for low and medium level blanks. 



REGION I 
Data Review Worksheets 

V B. BLANK ANALYSIS RESULTS (Section 3 )  

3 .  Blank Actions 

Action levels should be based upon the highest concentration of  
contaminant determined in any blank. The action level for samples which 
have been concentrated or di luted should be multipl ied by the 
concentration/dilution factor. No positive sample result should be 
reported unless the concentration of the compound in the sample exceeds 
the act ion level of  10 x ' s  the amount in the blank for the common 
contaminants, or 5 x • s  the amount for any other compound . Specific 
action s  are as  follows : 

1 .  The concentration is less than the CRQL, report the CRQL. 

2 .  The concentration is greater than the CRQL, but less than the action 
leve l ,  report the concentration found U .  

� 

J .  The concentration is greater than the action level ,  report the 
concentration unqua l i fied. 

For examples refer to the Regional Guidelines. 

Common contaminants • methylene chloride, acetone, 2-butanone, toluene, 

LEVEL: 

COMPOUND 

and phtha lates . 

MAX. CONC./ 
UNITS l oa,t L.) 

ACTION LEVEL/ 
UN IIS(V8 IL) 

A separate worksheet should be used for low and medium level blanks. 

\ 0  



REGION I 
Data Review Worksheets 

VI . SURROGATE SPIKE RECOVERIES - A1--.t.., Lt-( � � �� M.e...r. 
List the percent recoveries which do not meet the criteria for 
surrogate recovery. 

Matrix :W� 

VOA A PEST• 

TR @'S TOL BFB DCF NBZ FBP TPH PHL 2FP TBP 

QC Limits 

to to to to to to to to to to 

Surrogate Actions: •-Advisory only 

Positive sample results 
Non-detected results 

PERCENT RECOVERY 

g.Q1 
J 
R 

10\-CRR 
J 
UJ 

CRR • contract Required Recovery Range. 
surrogate action should be applied: 

� 
J 

1 .  If  a t  least two surrogates in a B/N o r  A fraction or one 
surrogate in the VOA fraction are out of specification, but 
have recoveries of >lOt. 

2 .  I f  any one surrogate in a fraction shows <101 recovery. 



• 

REGION I 
Data Review Worksheets 

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

1 .  Matrix Spike/Matrix Spike Duplicate Recoveries and Precision 

List the percent recoveries and RPD's 
meet the criteria stated on Form 3 .  

FRACTION/ 
MS OR MSO 

COMPOUND 

I.Alt\1'"e-�[ k� __ 1i_��l l.i..:..ff-t._:O:....:..�.=.:Wtf:N�:...:.JE...::.__ 

ot 

Lev• l: L-1) '1 

compounds 

lBE� 
BPP 

;2A 

Matrix: W� 

which do not 

Q� LIMIT� 

I� 

QUALIFICATION IS LIMITED TO THE UNSPIXED SAMPLE ONLY. 

1 .  I f  any compound does not meet the Contract Required Recovery range 
(CRR) follow the actions stated below: 

Positive Sample Result• 
Non-detected Results 

� 
J 

PERCENT RECOVERY 
101 - CRR 

J 
A 

� 
J 
A 

2 .  
. , . 

If any compound doe• not meet the RPO criteria, flag positive results 
for that compound as estimated (J) • 

A separate worksheet should be used for each MS/MSD pair. 

* 12E� c..:r� � 111E-�$:Rt !LEO Sh1.f £fi.. &Oil.(., "et: � �f Ff E t:>  

(.:r) CUE:. 1b H�X � 



REGION I 
Data Review Worksheets 

VII B. · MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2 )  

3 .  Matrix spike Duplicate - Unspiked Compounds _ At.,\... lt,lf"li:;e{ A- '4/� HEr 
TR Nos .�'t.lMAA)�S �'Z.-ie�� 

List the concentrations of the unspiked compounds and determine the 
percent RSO ' s  o f  the unspiked sample ,  matrix spike , and matrix spike 
dupl icate . No l imits have been developed for the RSD values of the 
unspiked compounds ,  . 

FRACTION COMPOUND SAMPLE, MS. �SD CONC 

1EfT2.AatU>��E. 

The reviewer must use professional judgement to determine i f  there is a 
need to qual ify any of the unspiked compounds in the samp l e .  



• 

REGION I 
Data Revlew Worksheets 

a.U oi'. 
VIII. FIELD DUPLICATE PRECISION -� 

TR Nos. fc��-IB-c>3, fCJtf:,J , r�-6�c:l Matrix : � 

List the concentrations of the compounds which do not meet the following 
RPO criteria: 

1 .  An RPO of <30\ for water duplicates. 
2 .  An RPO of <50\ for soil duplicates. 

fRA�'..tIQN COMPQUND SAMELE �Qti� DYE SAMELE �QNC RPD 

lV� 11 l - PllltL-a20£nt&JE. l l \ I 0 

l, l- Olll-tt.«0£.11tf\tJE-- ? ? 
1 , l,t - "'CJ,l� 7\  --- i ?  2-
1J,llltt-D� "q ,-3 ;,).?J  

ACTIONS : 

1 .  I f  the results for any componds do not meet the RPO criteria, flag 
the po•itive results for that compound as estimated . 

2 .  I f  one value i s  non-detected, and one i s  above . the CRQL: 
a .  Fla� th• positive result as estimated (J) . 
b .  Flag the non-detected result a s  estimated (UJ) . 

NOTE: Professional judgement may be utilized to apply duplicate actions 
to all  samples of a similar matrix. 

A separate worksheet should be filled out for each field duplicate pair. 



REGION I 
Data Review Worksheets 

IX. INTERNAL STANDARD PERFORMANCE - "1..l.. lt.l1EL, I 1fr- W� � T. 

List the internal standard areas of samples w�ich do not meet the 
criteria of +1001 or -sol of the internal standard area in the associated 
continuing calibration standard. 

SAMPLE IO IS OUT 

ACTION : 

IS AREA/ 
RT 

ACCEPTABLE RANGE ACTION 

1 .  I f  an IS area count is outside the criteria -sot or +1001 of the 
associated standard: 

a .  Positive results for compounds quantitated using that IS are 
flagged as estimated (J) for that sample fraction . 

b .  Non-detects for compounds quantitated using that IS are flagged 
as estimated (UJ) for that sample fraction. 

c .  I f  extremely low area counts are reported , or i f  performance 
exhibits a major drop-off, then a severe loss of sensitivity is 
indicated. Non-detects should then be flagged as unusable (R) . 

2 .  I f  an IS retention time varies more than 30 seconds , the 
chromatographic profile for that sample must be examined to determine 

i f  any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of 
the data for that sample fraction. 



REGION I . -· -
Data Review worksheets 

XII . SAMPLE QUANTITATION 

In the space below, please show a minimum ot  one sample calculation fer 
fraction: �p� FO(/.. C:,w- IT2.-0� 

( ,�1e��)(5o,r") C ,. e) 

l. l 2B.2t>'j ) ( ;2 . 11, ? ") 

�tl ki� 1 , I - Dilhloro�� -=- \0 l>t l <-

PEST/PCB; 



A P P E N D I X  L 
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Requests for water well information in the vicinity of the former Amphenol site. 

REVISED 1°'93 



Dixie-Midwest 
Transportation, Inc. 

Franklin Power Products 

Franklin Power Products 
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AREA IN WHICH MAILINGS WERE SENT ANO 
PRIVATE WELL INFORMATION REQUESTED 

FORMER AMPHENOL SiTE 
FRANKLIN, INDIANA 

OCT, 1993 07026.00 



Map No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

Apostolic Gospel Church 
RR 2 
Franklin, IN 46131 

William T. & Audrey V. Brockman 
899 Glendale Dr. 
Franklin, IN 46131 

David L. & F. Elaine Sinclair 
860 Glendale Dr. 
Franklin, IN 46131 

Steven & Suzanne Y antes 
862 Glendale Dr. 
Franklin, IN 46131 

Arlo A. & Bene Jane Gosser 
864 Glendale Dr. 
Franklin, IN 46131 

Harry F. & Geraldine Burbrink 
866 Glendale Dr. 
Franklin, IN 46 1 3 1  

Phillip D. & Julia L. Spalding 
868 Glendale Dr . 
Franklin, IN 46131 

Federick Lee & Dianna Faye Fitzpatrick 
870 Glendale Dr. 
Franklin, IN 46 I 3 1  

D .  Dale & Jill Dunbar 
872 Glendale Dr. 
Franklin, IN 46131 

Kenneth D. & Sharon Breedlove 
874 Glendale Dr. 
Franklin, IN 461 3 1  

BUmke/JHK/b:/Cun.is Franklin/1/07026.00/Maillst.doc 



Map No. 
1 1  

12 

14 

15 

16 

17  

18  

19  

20 

2 1  

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

James R. & Janet Rae Rynerson 
876 Glendale Dr. 
Franklin, IN 46131 

Rosemarie Hepler 
878 Glendale Dr. 
Franklin, IN 46131 

William R. & Margaret A. Brinkman 
882 Glendale Dr. 
Franklin, IN 46131 

Joseph R. & Lona Agnes Gunter 
884 Glendale Dr. 
Franklin, IN 46 1 3 1  

Ethel Gunter 
886 Glendale Dr. 
Franklin, IN 46 13 1  

Glenn R. Whitham & Daisy M.  Fitzpatrick 
888 Glendale Dr. 
Franklin, IN 46131 

Donald & Alice McMillan 
890 Glendale Dr. 
Franklin, IN 46131 

Ruth L. Callam 
892 Glendale Dr. 
Franklin, IN 46131 

Jesse L. Estes 
894 Glendale Dr. 
Franklin, IN 46131 

Jeanetta Bridges & Lois Raufeisen 
896 Glendale Dr. 
Franklin, IN 4613 l 

BUmke/JHK/b:/Cunis Franklin/l /07026.00/Maills1.doc 



MaJl No, 
21  

22 

22 

23 

23 

24 

24 

25 

26 

26 

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

Jeannetta Bridges & Lois Raufeisen 
RR 3, Box 214 
Franklin, IN 46131 

Barbara J. Bryant 
897 Glendale Dr. 
Franklin, IN 46131 

Barbara J. Bryant 
420 Glenn Dr. 
Greenwood, IN 46142 

Randolph C. Harper 
895 Glendale Dr. 
Franklin, IN 46 I 3 1  

Randolph C. Harper 
RR 1 ,  Box 131  
Morgantown, IN 46160 

Paul C. & Glendie Mae Baker 
893 Glendale Dr. 
Franklin, IN 46131 

Paul C. & Glendie Mae Baker 
P.O. Box 244 
Franklin, IN 46131 

William L. & Audrey V. Andrews 
891 Glendale Dr. 
Franklin, IN 46131 

Carl R. & Margaret B. Dennis 
889 Glendale Dr. 
Franklin, IN 46131 

Carl R. & Margaret D. Dennis 
955 Graham St. 
Franklin, IN 46131 

BUmke/JHK/b:/Cunis Franklin/1/07026.00/Maills1.doc 



Map NQ, 
27 

27 

28 

29 

30 

3 1  

31 

32 

32 

33 

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

William B. & Joyce L. Green 
887 Glendale Dr. 
Franklin, IN 46131 

William B. & Joyce L. Green 
1 13 1  E. Adams 
Franklin, IN 46131 

Dwight C. & Joann Risk 
885 Glendale Dr. 
Franklin, IN 46131 

Steve & Jennie Edwards 
883 Glendale Dr. 
Franklin, IN 461 3 1  

Phillip L. & Jo K. Watkins 
898 Glendale Dr. 
Franklin. IN 46 1 3 1  

B. Riggs, L. Scarlett, et al. 
1021 Hamilton Ave. 
Franklin, IN 46131  

Lyman A. & Carbalou Snyder 
1004 E. King St. 
Franklin, IN 46131 

Kenneth A. Blackwell 
990 Hamilton Ave. 
Franklin, IN 4613 1  

Kenneth A. Blackwell 
RR 2, Box 26 
Franklin. IN 46131 

Danny & Bonnie Weddle 
980 Hamilton Ave. 
Franklin, IN 46 13 1  

BUmke/JHJ</b:/Curtis Franklin/1/07026.00/Maillst.doc 



Mag NQ, 
34 

35 

36 

36 

� r, ·, 
45 

46,47 

48 

49 

50 

52 

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

Max & Mary Alice Rainey 
960 Hamilton Ave. 
Franklin, IN 46131 

Charles & Bonnie Blackwell 
770 Hamilton Ave. 
Franklin, IN 461 3 1  

Michael & Michelle Harris 
760 Hamilton Ave. 
Franklin, IN 46131 

Lloyd L. Duncan Jr. 
760 Hamilton Ave. 
Franklin, IN 46131 

Peal M. & �ildred A. Royse 
715 Forsythe St. 
Franklin, IN 46131 

Robert L. & Evelyn J. Clawson 
RR 3, Box 1 17C 
Franklin, IN 46131 

Jackie L. & Mary Ann Wilkins 
798 N. Forysthe St. 
Franklin, IN 46131 

Andrew & Rosemary Brunic 
800 N. Forsythe St: 
Franklin, IN 46131 

Mr. Clotha C. Isaacs 
850 N. Forsythe St. 
Franklin, IN 4613 1  

James E. & Mary K .  Mink 
100 I Hamilton A venue 
Franklin, IN 46131 

BUmke/JHK!b:/Cunis Franklin/I /07026.00P.\1aillsl.doc 



Map NQ, 
53 

53 

54 

55 

56 

57 

58 

59 

60 

61  

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

Mary L. Essex 
835 N. Forsythe St. 
Franklin, IN 46131 

Mary L. Essex 
RR 7, Box 54E 
Franklin, IN 46131 

Alta M. Canary 
833 N. Forsythe St. 
Franklin, IN 4613 I 

Mary L. Essex 
831 N. Forsythe St. 
Franklin, IN 46131 

Steven Lee Cox 
820 N. Forsythe St. 
Franklin, IN 4613 1  

Clifford & Ruth Blackwell 
732 N. Forsythe St. 
Franklin, IN 46131 

Earl W. & Audrey L. Clark 
780 N. Forsythe St. 
Franklin, IN 46131 

James F. & Joan C. Shaw 
721 N. Forsythe St. 
Franklin, IN 46131 

Glendal & Maryrose Bray 
720 N. Forsythe St. 
Franklin, IN 46131 

Henry David & Oda Jane Thompson 
690 N. Forsythe St. 
Franklin, IN 46131 

BUmke/JHK/b;/Curtis Franklin/1/07026.00/Maillst.doc 



Map No. 
62 

63 

64 

65 

66 

67 

68 

69 

70 

7 1  

LIST OF HOME OWNERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

Jeffrey G. & Rhonda L. Black 
1000 Ross Ct. 
Franklin, IN 46 131  

Ricky A & Cathryn C.  Smith 
1020 Ross Ct. 
Franklin, IN 4613 1  

Joseph P. & Judy L.. Bailey 
l 030 Ross Ct. 
Franklin, IN 46131 

Larry D. & Paulette K. Larson 
1040 Ross Ct. 
Franklin, IN 46 13 1  

Daniel L. & Terri L. Mason 
1050 Ross Ct. 
Franklin, IN 46131 

Kirby Cochran, Sr. & Brenda J. Williams 
1060 Ross Ct. 
Franklin, IN 4613 1  

Timothy W.  & Christy L. Mann 
1070 Ross Ct. 
Franklin, IN 46 131  

Demaree & Myra Smiley 
1080 Ross Ct. 
Franklin, In 46 131  

Eddie P. & Brenda B. Kelley 
1045 Ross Ct. 
Franklin, IN 4613 1  

Robert & Connie Johnson 
1035 Ross Ct. 
Franklin, IN 4613 1  

BUmke/JHK/b:/Curtis Franklin/1/07026.00/Maillst.doc 



Map No. 
72 

73 

74 

75 

76 

77 

LIST OF HOME O\1/NERS/RESIDENTS 
TO WHOM LETTERS WERE SENT 

David & Martha Bagwell 
1025 Ross Ct. 
Franklin, In 46 13 1  

Steve C. & Rebecca L. Navarro 
1015 Ross Ct. 
Franklin, IN 4613 1  

Michael & Grace Boston 
1005 Ross Ct. 
Franklin, IN 46131 

Lenial & Evelyn Blackwell 
481 N. Forsythe St 
Franklin, IN 46131 

Elmer & Leona Cox 
451 N. Forsythe St. 
Franklin, IN 461 3 1  

Donnal L. Shank 
441 N. Forsythe St. 
Franklin, In 46 1 3 1  

Bl/mke/JHK/o:/Curtis Franklin/1/07026.00/Ma.illst.doc 



JOH�SON COUNTY HEALTH DEPARTMENT 
86 West Court StTeer - Coi.Tt Ho� Annex 

Franklin. Indiana 46 13 1  
i:36-3770 

William T. & Audrey V. BrocJanan 
899 Glendale Drive 
Franklin,· IN 46131 

Dear Mr & Mrs Brockman, 

Duri.."'lg' t.."l.e ffrst :.veo-k. cf Novem.i:P__r, !992, �ace, Inc. and w.,.; 
Engi.."!eering &: Science, Inc. W"ill be collecting grour.dwatar 
sampi.es in t.he vicinity of the Glermle sul::xii'J·ision. 'lb1.s work 
·..rill =>e conduc"'"....ed ·...rit..'1..L'1 the nru."'ti.cipal right-of-way. 

The �erk wil.l consist of the L75ertion of a metal pr�be into t..'"le 
groun::i for t.'"l.e purpose of ccll�i....;g a �..ater sample, and. will 
cause lit::le, if any, disturbance to the =ight-of-,..ra.y �rcper:y. 
Utilities will 'be nc�ified L'1 adv:-mce of t.�e sampling, and �ill 
!l'.ar:< t.."l.e location of t.heir underground ir.stallat.:.ors "'it..'1. colored 
�ir:.t. '!he purpose of t.us sa.."T.pling is to deta..r-m.ine t."'le �resence 
of any volatile organic compocrlds. Each sampling location will 
'be promptly =e.stored as clcsely as possible to it.;; origi,..al 
condition. 

cur records shew t.'"lat all ;,,-ater in 
Indiana Cities Water Corporation. 
wel.!., please let us k:icw. 

t.�e ar� is sq,pl.ied by 
If you have ard are usi."'lg a 

We are ::x,st a!?preci.ati ve of ycur consider�t.ion durin:; t.'u.s 
ac"'"....ivify, and anticipa-ce t.'1at: you •,1il.2. 'be caused no 
.L,ccnvenience. If you have any questions prior to wcrk �...arti.ng, 
dt.:r::.....-,g �"le sampling, or af�er i't is =:r.;:leced., please do not 
hesitate t:3 cont:act us .  In a.edition, representatives of WW 
�c;inee!:'L,g i Scie.'1ce will be ;,resent duri.;g t..-ie test i n; and ·...rill 
ans"'er any questions you :nay have at thac time. 

Very '"::uly ycurs , 

��� 
c:irnrai.ssioner of Heal t.'1 

S A M P L E  L E T T E R  



JOHNSON COUNTY HEALTH DEPARTMENT 
86 West Court Strut - Court Ho� Annex 

Franklin, Indiana 461�1 
736-3770 

Mr . J im  Keith  
W W  Enginee r i ng & Science 
5010 Stone Mi l l  Road 
Bl oomi ngton ,  I n .  47408 

Jim : 

September 29 . 1 993 

On October 28 , 1992 , the Johnson County Hea l t h  Depar tment 
sent notification to sixty ( 60 )  property owners located near 
the Frankl i n  Power Products Inc . /Amphenol Fac i l ity located i n  
Frank l i n ,  I nd i a na . The purpose of this  not i f i cation was to 
advise area homeowners of a groundwater monitor i ng project that 
was being scheduled as part of  the environmental assessment of 
the former Bendix property .  

Eight ( 8 )  of  the letters mai led were retur ned due to  
various reasons . Of  the letters received , only  one  property 
owner contacted the Johnson County Hea l t h  Department . His 
concern in  contacti ng our  office was related to the proper 
spe l l i ng of h i s  name . Dur i ng the course of this groundwater 
i nvestigation there were no r esponses from area homeowner s .  

Prior  to this  groundwater 
public notice of this study as 
Franking Cny Board of Wor k s .  

i nvestigation there was a lso 
it was on  the agenda of the 

Si ncerely , 

()l'!�d 
f�'hn Bonset t 
Dir . of E nvironmental Health 

JB/rw 



A P P E N D I X  M 




