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ANALYTICAL DATA 



AF’PENDIX A.1 

SAMPLE LOG SHEETS 



PRIVET ROAD SAMPLE LOG 

Analysis: Volatile organic compounds, pesticides, PCB, total metals, dissolved metals for 
groundwater, and cyanide 
* Indicates a validated samale 

Comments 

PRB-3-0204D* Duplicate of PRB-3-0204 

Duplicate of PRB-5-0204 

3orehole 8 

PRB-7-0406D* 
PRB-7-06075* 
PRB-7-07508* 

Duplicate of PRB-7-0406 

Subsurface soils 

PRB- 1 O-0204 
PRB- 1 O-0406 
PRB- 1 O-0406D 
PRB-1 O-0608 

Duplicate of PRB-1 O-0406 

D-49-2-92-2 





PRIVET ROAR (continued) 

Comments 

Duplicate of PRW-6 

ownstream unname 

site 

PRW-NW-2A* 

Navy production well no. 1 PRW-NW-?A 
PRW-NW-IAD 

D-49-2-92-2 



/$? F-f 



I 
Q 

FJRE TRAlMlNG AREA (continued) 

Comments 

FTAB-12-0810 

FTAB-13-04060” 
FTAB-13-0608* 
FTAB-13-1012* 

Duplicate of FTAB- 13-0406 

FTAB- 14-0608* 
FTAB- 14-08 1 0* 
FTAB-14-1012* 

FTAB-15-0406D* 
FTAB- 1 S-081 0* 
FTAB-IS-1214* 

Du pi icate of FTAB- 1 S-0406 

Borehole 16 

FTAB-161012* 
FTAB-16-1214* 

Subsurface soils 

Monitoring well no. 3 

Monitoring well no. 4 

Monitoring well no. 5 

FTAW3 

FTAW-4 

FTAW-5* 
FTAW-SD* 

Groundwater 

Groundwater 

Groundwater Dupficate of FTAW-5 

I D-49-2-92-2 

j$L/-5 



I Groundwater I I 

II 
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I 



ANTENNA FIELD LANDFILL SAMPLE LOG 

Anaiysis: Volatile organic compounds, 
metals 
* 

semivolatile organic compounds, pesticides, PCB, and total 

Sample Location (Source) Comments ” 

Duplicate of AL-SWS-1 

landfill 

concrete culvert 

Duplicate of AL-54 

downstream from liorsham 

from confluence of on-site 

D-49-2-92-2 





NINTH STREET (continued) 

Comments 

Subsurface soil were obtained 
Subsurface soil limited extent 

Test pit no. 3 

D-49-2-92-2 



19SLW-3B 

I9SLW-4 

I9SLW-4&* 

I Gro~mdwatar I 
Sl9SLW-5* I 
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DATA FOR PRIVET ROAD 
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DATA FOR AMTENWA FIELD LANDFILL 
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APPENDIX A.4 

DATA FOR 9TH STREET LANDFILL 
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APPENDIX A.5 

DATA FOR THE FIRE TRAINING AREA 
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APPENDIX A.6 

DATA FOR QUALITY CONTROL SAMPLES 
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APPENDIX A.7 

QUALIFIERS FOR SAMPLE DATA LISTED BY SITE 



MS UlLLW GROVE Shn?LE DhTh WALIFIERS 
NINTH STREET LANDFILL 

SAHPtE LOCATIOU. FOOTNOTE SET 

ANTENNA FIELD LANDFILL 

SAMPLE LOCAT ION FOOTNOTE SET 

ANALYSIS TYPE 

ANAL1SIS TYPE 

ALSS-1DD 
ALSS- 1DD 

AEzi 
ALSS:ll 
ALSS- 11 
ALSS-12 
g: I$ 



A~A~K8IS TKPE 

ANALKSIS TYPE 

VOLATILE SOlL ANALYSES 
PESTICIDEIPCB SOIL AHALYSES 

lNOllGAlltC SOIL ANALYSES 
VQLATOLE SOIL ANALYSES 

PESi?lCEDE/PCJJ SOIL AMALYSES 
1limWIW1t EOEL ANALYSES 



P$t-jj 
%!8 

PRBkw8 
PRO-11-0810 
PRB-11-0810 

;;g3:$$g 

Et 
: $2@D 

i% 
- -0406 
- -04 

PRB- f ? 
PRB-3:%& 
PRB-3-0608 
PRB-4-0002 
PRB-4-0002 

$j:$&$j 
PRB-4-0608 

PRB-5-O 
PRB-6-000 9 
PRB-6-0002 
PRS-6-0002 

PRE-6-0406 
PRB-6-0406 
PRB-6-0608 
;‘!:6:8% 

PRE- 9 
PRB - ?:8#$ 
PRE-7-0002 
PRB-7-0204 
PRB-7-0204 
;~g:;:~~g 
PRB-7-0406 

PRB-7-06075 
PRB-7-06075 
PRB-7-07508 

;g-pllllg 

PRB%0406 

PRU- 1 F 



ANALYSES TKPE 

R-091 
R-092 ': 

ANALYSIS TYPE 

VOLATILE SOEL AWALKSES 
VOLATILE AWEWS ANALYSES 
VOLATILE AQUEOUS ANALYSES 

WQLATELE SOIL ANALYSES 
VOLATILE SOIL ANALYSES 
VOLATILE SOIL ANALYSES 

VQLATILE AQUEOUS ANALYSES 
WOLATELE AWEDUS AMALYSES 



B - vatw is conaidpred to be a false porftive dua to blenk contpinntfbn. 
J (If - Value IS estmmtad baause it is reported et a cmcentrrtrm less than the CRQL. 

FOOTNOTE SET I 
- Vatua is considered to be a false posftfve due to blank cmtqisinatim. Value IS estlmatad because it is reported at a concentr t1m Lass than the CRQL. 

- Value is estimated due to continuing calibration %D > f 0. 

FWTNOT 
f 

SET J 
B - Va ue is considered to ba a fal5e 

: 12 
- Velue fs estjmated cbe to H/M sr 

itive dua to blank contamination, 
Reletive Percant Differences outride DC limits. 

- Value IS estimatad because reported concentration ir Less than the CRQL. 

FOOTNOTE SET K 
- Value 1s considered to ba a false 

8J 1) 
sitive due to blank contamination. 

4 
- Value.is estimated &a to cmt nuing calibration %D > 50, Ep 

r: I,; 
- Valw Is estrmstad bacause it is reportad at a concmtrat1m Lass than the CRCIL 
- Value 1s rejected because initial and continuing calibration RRFs were e 0.05. 

FOOTNOTE SET L 
B - Value is considered to ba a false positive dua to leboratory blenk contamination. 
J (1) - Value is estimated because reported concentration is iess than the CRPL. 

FOOTNOTE SET i4 
B - Value is considered to be a false 

- Value is estimated due to US/U !i 
sitive dua to Laborstory blenk cmtaminatim, 

Velue is estimated because r 
Relative Percent Difference5 outside QC Limits. 

- Value is estimated because U r 
rted concentration is less than the CROL. 
Percent 

J (4) 
Recovery is arts1da QC limits. 

- Value is estimated because initial calibration XRSD a 30. 

FOOTNOTE SET N 
- Valw is considered to be a false positive due to Laboratory blank cmtamfnatim. 
- Valus is considered to be a false 

Valua $ 
s1t1ve basad m trre Plank cmtasnnatrm. 

is biased tow dua to FiS/wSD ercant Recoveries ou 8 de QC Limits. 
Nondetect ig biased low based m low nS/wSD %R. 

Value 15 estimated because reported cmcentratim ir less than the CRPL. 

FWTROTE S T 0 
J (1) - Li Va ue is estimsted due to high surrogate recovery. 

:OO$OTE SET P 
- Value is estimated because reportad concentration is Less than the CRGL. 

FOOTNOTE SET P 
- Value is considered to be a fatsa positive due to blank cmtvinatim. 

Value 15 estupted because 1t is reportad at a concmtratrm Less than.the CRGL. 
- Value 1s estimated dua to continuing calibration %D a 50. 

FWTNOTE SET R 
B - Value is considerad to be e false positive result because of blank cmtaminatim. 
U - Value is a nondetect as r 

- Value is e5timatad dua T 
rtad by the laboratory. 

o GFM calibration correlation coefficient < 0 995 
Nondetect is estimated dua to GFM calibration correlation coefficient’* 019%. 

- Value is estimated dua to low GFM %R. 
Nondetect is estimated due to low GFM %R. 

- Nondtect is rejected due to very low HS %R. 

FWTMOTE SET S 
B - Value Is considered to be a false positive result because of blank contamination. 
U - Va~~;;e;t~b~~~;~egopd q the Laboratory. 
ULl ause olding time m it en1 is was 
J - Value is estimated dua to GFM calibration curve correla ion coef 

ys $ 
xcqeded. 
icient * 0.995. 

UJ2 - Nondetect is estimated dua to GFM calibration curve correlation coefficient ( 0.995. 
UJl - 
UJ3 - 

Nondetect is estimated due to laboratory Licate RPD > 20%. 
Nondetect is estimatad kcause GFM catrbra ion curve correlation coefficient < 0.993 9. ‘; also, 

GFAA PDS are Lou, 

it2 
- Nondetect 1s biased iou because holdi 

- Nondetect is estimated due to GFM cati ration curve correlat?m coefficient < 0.995. 
pg tiqa until enaiysis yar exceeded. 

FDOTNOTE SET T 

ITi 
- Velue 15 considered to be a false positive result kcause of blank contamination. 
- Value 1s a nondetect as remrted by the iaboratory. 

UC(l) - Nondetect is biased tow bsceuse of Low US %R and 1 
J - Value is estipted due to Laborator 
;J 1,)’ Nondetect !5 esfimeted due to GF 

I 
I; 

duplicate RPD > 2 8!i 
GFM PDS %R. 

calibretim curve 6orrelatim coefficient e 
- Nondetect 15 rejected due to very low MS %R. 

0.995. 

FOOTWOTE SET U 
B - Value Is considered to be a false positive result because of blank contamination. 
U - Value 1s a nondetect as reported by the Laboratory. 

f)- Nondetect is biesed Low because of low MS %R. 
- Vetue is estimated dua to @IS Percent Recover below tower quality control limit. 
- Value Is est!msted dua to Laboretorr a?plice!e RPD outs& QC Limits. 
- Vatus 1s estimated due to ICP Seria Di utim %Ds outsida QC limits. 

R(1) - Nondetect is rejectad &a to very tow US %R. 

FOOTNOTE SET V 
B - Value is considered to be a false positive result dua to blank contamination. 
U - Value 1s a nondetect as reportad by the Laboratory. 
UL 1) 

I 
- Nondetect is biased low due to low US %R. 

tiz; 
- Value is biased Low dua to iow F4S %R. 
- Value is biased low due to ICP interferences. 
- Value is biased high dw to ICP interferencer. 

- Nondetect is estimetad dus to Low calibration curve correlatim coefficient. 
- Nondetect is estimated dua to low GFM PDS %R. 

- Value is estimated due to 
- Value is estimated dua to 

duplicate inprecision. 

- Vakue is estimated due to XC 

$8 

interfereftce5. 
- Vatue is estimstad due to Lou calibratim curve correlatim coefficient. 
- Value is estimated dua to low MSA correlation coefficient. 

FOOTNOTE SET U 
B - Value is cornridered to be a false positive result &a to blank contamination. 
U - Value 1s a nopdatect es reported 
$I\ 

I 
:I- Nondetyt 1s blared Low due to b‘l 

the laboratory. 
ow GFM PDS %R. 

- Value 15 brased high due to high GFM FDS %R. 

MS and GFA PDS %Rs 



km te ICP intsrferencmi. 
ue to higia ns TSR. 

?. 
PW eortetaticm eoefficimt. 

3 to'tCP intsrfermies. 
a to lou us %R. 
ECP interferences. 

ICP fnterfermcss. 

~~'~~'e~~br~t~~ curve eQrre6~ti~ eoeffieient. - -..*-_--0.. , _.. “I wm 

S - Valrw is cmsl&r& to be a fdaa positive result bemae of blank ~t~i~ti~~ 
iJ - Value is a k7oncktcct ata 

WWtect is bia 
m~rted %ay the 63boratcry. 

baeu5e of law nS XR. 
Wahe is estimat ealibratian ecrrelatim eoeffieient ( 0. 
Nmdeteet is est earrelation eoaificient 
Value is e5timat 

: 

Hondat6et is 65t 
9 RPD outside QC Limit 
aeate RPD outside PC L&its. 

Non&ted is est 

at 



APPENDIX 6 

BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 



APPENDIX 6.1 

PRIVET ROAD SITE TEST BORING LOGS 
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NUS CORPORA mm 

I I I 
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I t I I 
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WOJEfl NO.; .3 55z 

ELEVAflON: 
;NATER LEVEL OATA 

(Date. Trmc & Condltmn%l 

\ BORING tOC NUS CORPORA no& 

CLASSlFICATiON rrcm-nrra 

I I I 
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E I t 

I I H 



NUS CORPORA TlON 

. . -. _I. . . . . . . 

8OfflNG ppB-- 
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SROIECT NO.:-. 35sz 
ELEVATION: 

WATER LEVEL QATA 

(Date. rlmt 8 Co?dltlont) 

BORING LOG NUS CORPORATION 

PROlECT /v= “W!OU -* BORINGNO t#& - 4 

CLASSiFicAnON REMARKS 





BORING LOG NUS CORPORA I-TON 

aOt71hlCi NO 

(Dam. Time & Condtttont) . ._ . 

REMARKS 

BORING “’ -I 

PAGE& .; -L 





ERIAL DESCRIPTION 8 
rl@ 
*a 

” ‘ 

MATERIAL (@f 
CO 1 

CLASSifiCAllON SCf REMARKS 
*s 



I I 

I I I - 



1 BORING LOG &US CORPORA RON 

PROJECT: 

u a 
MATERIAL sat 

I I 

co * 
cussmmo~ SCf REMARKS 

I \ 



- 

I 

I 



ELEVATION: ,- 

WATER LEVEL DATA 
(Date, flmt & Condtttod . 

MAl’ERlAL DESCRIPTION a 
r)a . . . 

MATERIAL 
CLASSiFlCATlON 

t t 

! I t i 

I QORJNG LUG NUS CORPORA RON 

I 
I I I I 
I I I I 

REMARKS 
BORING PPA-I’ 



WATER LEVEL OATA 6 



APPENDIX B.2 

PRIVET ROAD SITE WELL BORING LOGS 



PROJECT NO.: <a- OAfE: ?4-29- 91 ORlLLER: J b-5 

ELEVATION: rrELOCmlQG~St: SC* i 
WATER LEVEL OAtA : 

(Date. Tim L Conditions) 

MATERIAL O~fCRtCTlON 

. 

&?-1 . 



I I 

. . . . 



eOR!NG LOG 

PROJECT: 
PROJeflNO.: - lgr;t 
ELEVATION: 
WAGER LEVEL OATA : 
(Oar. Time & Conditions) 

DATE: cc-Lt-ql 
~~- 

DRILLER: J , bowA 
FIELO GEOLOGIST: 3 wt ’ 

t I 

REMAKUS BORING -w - u3 
PAGE - 3 OF2 





WATER LEVEL OATA : 

(Date. Time 6 Conditiom) 

Y ‘ 
MATERIAL 5.‘ 

I I en. 
CLASSIFICATION \CI 

. I 





I 
1 BORING LOG NUS CORPORAWIAI 7 
I .-.. 

PROJECT: AJAS WS e BORING ~0 F%%.J 4B 
, 

.@ROJECt NO.:- 3552 DATE: 5-f. 4 i DRILLER: J . A~MAS, 

ELEVATION: 
WATER LEVEL OATA : 
(Date, Time 6 Conditions) 

FIELO GEOLOGIST: aJWr 



L 



1 80RING LOG NUS CORPORA now 

REMARKS 

t 
I I I . 
I I I I 





PROJECT: Mb-5 WI\ ! CIW ,~Pn\lf 

PROJECT NO.: -3551 
BORING NO RZ;l.r- 

DATE: 9- 20-Qt DRILLER: .b. bmM?b , ,/ : J-/‘i;/n l i- 

ELEVATlON: FtEtO GEOLOGIST: r SJ . .Ou T\ &$ Id 

WATER LEVEL OATA : i- 
(oatr. Time & Conditions) 

MATERIAL 
CLASSlFKAnON 



I E 



PROJECt NO.: - 

ELEVATION: 

WATER LEVEL DATA : 

(Date. Time L Conditions) 

DATE: q-?-q 1 

RELO CEotoC~$f: JCLNJT\ 

CLASSIFICATION 





I 1 BORING COG I 
NUS CORPORA natw 

I I I 

I 
7 

1 
I 

I I 
,C’ . . 

. r- . 
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ELEVATION: 

WATER LEVEL OATA : 
(oat*. Time 6 Conditions) 

I I H 
t I I i t 





WOJEC? ‘40.: 3552 . DATE: d’i.-t73- f/ , 

FIELD GEOLOCiST /t. d3 
NATE3 LEVEL 2AtA 

C~SSIFiCATION 
REMARKS 

REMARKS 
8ORlNG - 

PAGE,3 . - _ 
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JSOJEff NO.: .?S-Sz . DATE: 6!$-03-. Cl 
E&‘AtlON- 

. . DRILLER: T. mbw/lqr 

FIELD GEOLOGIST A ti3 
NATER LEVEL DATA 

iDate. rime &Condrtronr) ,, 

MATERIAL 
%LASSIFiCATlON 

AEMARKS 





: ,. 

BORING LOG 

PROJECT: rJAs wtLLow w”= 

NUS CORPORATION / 
) 

BORING NO ?mAJ --I& I 
PROJECT NO.: ,A, DATE: b-%-9i /@-03-G/ ORILLER: ml tbP&tS / 7. !Ti-Lda ‘,- 

ELEVATION: FIELD GEOLOGIST: AC nrw? /A he, 1 
WATER LEVEL DATA : 

(Date. Time & Conditions) 

MATERIAL OfSCRltTlON . 
0. 1 . .I I i 

MATERIAL 
CLASffttCATlON 
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t H 



WOJECT ‘40.: ,3s52 . DATE; @?-f7? : 51 . . DRILLER: T, .r’+sv~/z 7 
E~FVATlON: - FIELD CEOLOGiST RI Go00 
NATER LEVEL 3ATA 

!2atc. ‘Ime a Cofwltronrl 

MATERIAL 
CLASslFlcAnON 

REMARKS 

REMARKS 





APPENDIX 6.3 

PRIVET ROAD SITE WELL CQNSTRUCTION DlAGCiaMS 



WELL ND.: PRW- z.jz 

B&DROCK 

MONITORING WELL SHEET 
WELL INSTALLED fN BEDROCK 

DEPSI+/ELEVATLON TOP OF BEDROCK: 

DEPTh/ESVA’iON TOP OF SAH2: 

DEFW ft,EJAnr;Qh TO= OF StkZEw: . 

TYPE OF SZREEK 4“ # PVC , WI. 46 

SLC? six x LENrcl-H: lo SW- f IO’ 

l-YE W SAN: PACK: 

D:AMETER OF HOLE IN BE3RDCK: 

DEPTH,&LEVAl-lOh BOTTOM OF SCREEN: 

DEPlH,‘E~VATlOF; BOTTOM OF SAND: 

DEPTk/ELEVATlDN BDI-UU W HOLE* 



E 

F 

t 
h; 

Tf?E OF %A:KRLL,J%~L 



WELL ND.: f+b’- 5 

BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN 

‘ROECT NO.: 

ELEVAnaN Of TOP OF SJRfACE CASING: 33-r 

ELEVATlON TOP Of RISER: 3lZ.b d 

WE 0: PROTF,CYVE CAS!NG. sntc CSGV. 

i.D. CF PR;TtCT1bT CASING. 

R!SES PIPE I.D.. 

DEPTQ’EJVA?lON TOP Of BEDROCK: 

DEPl)i/ELrVATIDN TOP OF SAND: 

DEPM,&EvA~Dts TO? Of SCRfEb: 

TYrE Of SCREEY: 4” m Puce 

SLOT SlZE x LENGTH: 

TME Df SAN; PACK: *Q. t S&J!3 

DIAMETER OF HOLE IN BEDROCK: $’ fl tic 

DEPBCIfiLEVAT0-i 907XW OF SCREEN: 

DEPT4/ELEVA.lIDN BOTTOM OF SAND: 

DEPTh/ELEVATION BGnOU OF HOLE: 

tFlt: MATERIAL BELOW SAND: 

L?.&T 



I - 

-DEPTH/EWdARON TOF BE9R3CKr 



t OVERBURDEN /&~fby 
MONITORING WELL SHEET 

‘ROECT NO.: 

ELEVATlDN Of TOI’ OF SURFACE CASING: 
ELEVATION TOP Of RISER: 

'2W.b 

7E Of PROTECTIVE CASING, Sfirc csC - 

i.D Of PROTECTIVE CASING, 

33REH3iE DIAMETER: 
roUg ccoy 

TYPE Of RISER PlSE: 

R:SER PiPE 1.0.: 
4” tb 

PIPE Of BACKFILL/SEAL: &‘Gr ! &umbE 6Rd 

DEPlH/‘&LEVAnOh’ TOP Of SAND: 

DEFYdfELWAnOt: TOP OF SCREEN: 

Tt’PE Of SCREEN: q”I=D @3C, 4f.40 

StO’? SifE x LENGTH: 10 5br x zo’ 

r;rr,,,c-;;d~~,cJ ;tr c.’ c..ith- rc 

E Of SAND PPICK: hk. L sracrc) 

DEPM/ELEVAllON BOTTOM Of SCREEN: 

DEPTHfiLfVATION BOTTOM ff SAND: 



:op ci 



WELL NO.: 6% k’ - ’ 2 

OVERBURDEN /$EDfhY 
MONITORING WELL SHEET 

‘ROJECT NO.: 

‘IELD GEOLOGIST: 

. 

ELEVAnON of fff of SURFACE CAD%: 

ELEVATION TOP OF RISER: 

TYPE W SURFACE SEAL: f35-PU 46 

TTPE Of PROTECTIVE CASlrJS: smc ai. 

1.0 OF PROTECTIVE CASING 

: 

TYPE ‘OF R!SER PiPE: Y’ PVC, Scl. 40 

R:SER P;PE I.D.: 4’ To 

WE OF BACKflLL,‘SEAL: CfMfuT 

DEPlH/ELEVAl’lDN TOP OF SAND: 

Static kte* Lee! 
DEFiFt,KtEvAnOh’ TOP OF SCREEN: G 

TYPE OF SCREEN: 4” 73 PVC , scu * Ya 

20’ 
‘rcr c ? cc&c SLOB S!ZE x LENGTH: 10 5Lor x 

‘M)E OF SAND PACK: No - 1 5h’p 

DEFTH,‘ELEVATlON BOlTFoM OF SCREEN: 

DEPM/EiEVATiON BOl7Otd Of SAND: 



E 



APPENDIX B.4 

9TH STREET LANDFILL WELL BORING LOGS 



I I I I .-.- -_ MATERIAL DESCRIPTION s 
r)l 
. ..I 

(on 
vlum 

MATERIAL 

i 

I I 
:.I MAX ,. ‘3 dA& CO 1 
SCf REMARKS 





~QOlECTNO.: .z?SZ . . . ,,.,.,. . DATE: 44..?/1- ff . . mua: T. .s~;-Ew 4 /z i- 
EtEVAflON+ FIELD GEOiOG1st~ $ * &mJ 
&AM LEVEt OATA.. t, . . ., . 
(Date. rime & Conditrons) ., ., ,. . . . . 

MATERIAL 
CUSSiCtC4TlON 

REMAUKS 
BORING - 





,.- .,. . DATE: of.-./I - 5.f’ . . DRILLER: 7 i-‘/-k-w/f/t~ 

FiELO GEOLOGIST: 11. dadd 

. . 

CLASSlflCLInON 
REMARKS 

REMARKS 
BORING - 

PAGE,~t&~ 





8ORiNG NO 4scw - /c 

JSOJECTNO.: .i?st ,.,. .., . DATE: oci.-(l-4/ . DRILLER: 7-s =c-u~+.~RT 
ELEVA~IONT FtEl.0 GEOLOGISTS I?. &ii 
snarer LEVEL OATA., * 
iDate. Tim 6 Cond~t~ons~ ,, . . . 

CtASSlflCARON 



I I I 



1 aQOJE0 NO.:-, 35% . . OATE: Pf-Ui5 - C/ . DRILLER: 7 ~~~w+?~ 
ELEVAflON: FlELO GEBLOGlST. /?I k’c’d 
wVAfER LEVEL OATA.. 

(Date. Time &Cond~trons) 



1 



1 BORING LOG NIJS CORPOii?ii?id 
I 

- --- 

r 
w?OJfCl Nits W\LLQW. CMQt. BORING NO 

PROJECT NO.: ,,%55% . DATE: ?-12-q\ 
?SLW-x 

ELEVATlON: - 
. DRILLER: .d q kcaks 

FIELO GEOLOGIST 5 tows \ 
WATER LEVEL OATA 

(Oate, rime 6 Cond~tfons) . 

I 

REMARKS 

REMARKS 
IIORINC - 

PACE A& 3 

.f . -- . . . -7’ i _ - 



MATERIAL 

%ORIN 









1 BORING LOG NUS CORPORAL 
I 

- _ 

PQOIECT. F&S WILLOW Gnout.. SORING NO 95~w- 3C 
?QOJECT NO.:-. ..3552 
ELEVATION: 
WAtER LEVEL OATA 
(Dare. Time & Condltlons) 

I I I 

I I I 

I hs.ol I 

MATERIAL 
CLAsSiPICAnON 

REMARKS 
BORING 9sLur-3 

-. . we . . . C. _ 
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I 
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I 
1 
1 
I 
I 
1 
I 
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WS CORPORA nON 
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8ORING LOG NUS CORPORA TJON 
, 

PROJECT: NILS m uJ\Lmu a103L 

PROJECTNO.: - -(*7 DATE: 9-4 -qt 
ELEVATlON: FIELD CEOLOCIIST: s brJ+\ 
WATER LEVEL OATA : 

(Date, Time L ConditiofM 

MATERIAL 
CLASSIFICATION 

I I H I I I I I I I 



I I I I I 



- 
ELEVAriON: FIELD GEOLOGIST. S CON7 \ 
WATER LEVELOATA . 

(Dare, Tim & Condtt?onr) . . ., 

MATERIAL 
CUSSiCiCATlON 

REMARKS 

BORING LOG 

~OIECT N& WIUDW tctovr 
3QOJEff NO.:. 3562 . DATE: q-q-q1 

REMARKS 



1 

I H 



I BORING LOG NUS CORPORA non 

WOJECTNO.: 355 2 

ELEVATION: - 

“&AtER LEVEL OATA . 

(Oat@. Time & Condttms) 

. DATE: Q-to-91 DRILLER: ,: hj 

FfELO GEOLOGiST 5 c0-1 

MATEfflAL 
REMARKS 

REMARKS 





ELEVATION: FIELD GEOLOGIST I+?. &od 
&ATER LEVEL DATA 
(3att. Time 6 Cond:tronrl 

UNOLOEI 
CMAROf 

loemrtt.1 

OA 

ICIffMfO 

**rfNU 

I H 

MATERlAl. OESCRiPTlON a 
r)r 

501 
OfMYrr 

CORWSrfRc~ 

I 

08 mcR :oLoR 
MATERIAL 

WA1omffS CLASSIFICATION 
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APPENDIX 6.5 

9TH STREET LANDFILL WELL CONSTRUCTION DIAGRAMS 



WELL NO.: 9 SiLL’-1~ 

BEDROCK 

MONITORING WELL SHEET 
YlhU INSTAUFD IN BCDROCK 

-- -.-- - --VW ---.---.. 

ELEVAllOh’ OF TOP OF SURFACE CASING: 
CtEvATlON TOP OF RISER: 

KS3 P?E i.D: 

TTPE OF SACKnLL,+‘SfAk 

DE!W,~LEVAllON TOP OF BEDROCK: 

DEP3S(/“E~VA7lON TOP OF SANO: 

DEPTH/=E~Eb’A7IO~ TO= OF SCREEN: 

-IWE CkF SCREEN: 4 ‘I =- 
3vc ScfPfhl 

SLOT SIi!E x LfNCTH: lo”SW , sccu. 40 

WE OF SAN; PACK: NC* 1 S&m 

DIAMETER OF HOLE IN BEDROCK: 9:’ 

DEPlM/ELfVATION BOTTOM OF SCREEN: 

DEPlHfi5VAl’IW BO77OM OF SAND: 

DfPlk,‘ELEVA7iON 807?OU ff HOLE: 





wtt NO.: Y SLW - 4c 

BEDROCK 

MONITORING WELL SHEET 
WFLL INSTAI I Fl? IN 

‘ROJECT NO.: 

E&-‘AnON Of TOP Of SURFACE CASING. 

ELEVATION TOP OF RISER: 

~PTCi/ELEVAnDN TDP OF SAND: 

DEi’M,/E,EVAiKlN TOP OF SCREEN: 

TYPE OF SCREEti: scfi. Lie PUC 

SLCT SIZE x LENGTH: 

\ 

TYrE W 5AN; PACK: h)o- 1 SYM 

D:AtdE?TR OF tIDLE It-4 BEDROCK: 
7 =y% ‘. 

DEPiW/ELEWATlDFi BOSOM OF SCREEN: 

DEPlH/ELEVA?IOH BOHW OF SAND: 

DfPi?+/‘ELEVATlDt4 BGITCM OF HOLE: 
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APPENDIX 8.6 

FIRE TRAINING AREA TEST BORING LOGS 



MATERlAL 
CLASSIFXA~ON 

IJ I301 I 





I 8ORlNG LOG 
.---e 

NUS CORPORA= 

8608‘10 -#qIi 
I t I Ew3 
I I I I 

I u I 



I I I I 
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1 BORING LOG NUS CORPORAnON 

CRlPllON 





REMARKS 
I -- ----_ .-_.-_- I 



I I I 



NUS CORPORAnOi 

PROJECTNO.: - ., ,. .f.. ., ,.,. . DATE: f?-&- qf . DRILLER: , ?hm &tfhn7 
ELEVATION: FIELO GEOLOGIST: b/ &‘,S 

WATER LEVEL‘OATA , . . .., . 

J/n&c _ xL##CC&- 

(Date, Time & Condhonrb . . . . . .,,. ,...,,., 

J A 

PAGE) .; - I 
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1 EOPtNC LOG NUS CORPORA7?6ii 

ELEVATiON: 

WATER tEVEL OATA, . 

(Date. Time & Cond~ttonr) 
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/- 

I H 
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APPENDIX 8.7 

FIRE TRAINING AREA WELL BORING LOGS 



WOJEtt NO.:-3 552 
ELEVATION: 
NATER LEVEL OATA . 
(Sate. Time 6 Conditronr) 

1 

-- __.. I__- 
BORING LOG NUS CORPORA 7?C?~l 





I I 
1 

w--m 

REMARKS 
BORING - 
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BORING LOG NUS CORPORA RON 1 

PROJECT: M&s -w\- c?qp.lF- 
PROJECTNO.: - 35’52 DATE: q- ‘i-q\ 
EWiAtlON: FIELD CLIOLOCIST: 53 cm 
WATER LEVEL DATA : 
(011~. Time L Condition3 





3QOJECT NO,: ,3 SSt . DATE: &-OS - Cl 
ELEVAflON: - 

DRILLER: 7. smu/+gr 

FIELD GEOLOCiST /2. Gu&.J 
-vVArER LEVEt DATA 

BORING LOG NUS CORPORA 770~ 

2QOjEfT M&S WfUUU &QUE BORING NO +%a~ - 6 

REMARKS 

. PAGa./,f i 

k!G ;7- 7 
- . -- . . . r.’ . r 







e--w 



NUS CORPORA 7?r! 

JORlNG NO P-I-AU - /J’ 

SQOJECT NO.; 3sS2 . DATE. &49-C/ 3RILtEil: 7. 27~WULPf2i- 
FfEtQ GEOtOGrST d 6~09 

. 

CLASSlFlCATlON 

REIWARUS 
BORING - 

PAGELoF- 









WATER LEVEL OATA : 

4 

t 

REMARKS 
SORING FTAW-% 

PAGE(..O:m%m 





EORING NO F/‘AW- 73 
3QOJECt NO.: 3552 ,, ., . ‘DATE: 05,~64- .?,!/bC- /P:4( . DRILLER: Z STEW*/ T- 

FIELD GEOLOGIST: 2. Goad 

Q Condrtrom) ., 

CLASS~FicAnON 
REMARKS 

REMARKS eo*,NC mu -?, 





e APPENDIX B.8 

FIRE TRAINING AREA WELL CONSTRUCTION DIAGRAMS 



WELL NO.: fww - u 
BEDROCK 

MONITORiNG WELL SHEET 
WELL INSTALLED IN BEDROCK 

ROJECT NO.: 

ELEVAnOh’ OF TOP OF SURFACE CASING: 36% 4 ’ 

ELEVATION TOP Of R:SER: 1xbY.9’ 

lYPE OF SURFACE SEAL: 

TYPE OF PRCTECTM CAS!NG: 8” XD S3fL CSG. 

LO. OF PRCTECTIM CAS!NC. 8’” 

D!.uETE!? OF HOLE: “I’ lk‘t 

TYPE OF R:SEi PIPE- 4” PUC , Sc(C .fjo 

R:SE;F: PIPE i.D.: 

DEPTH/ELEVATION TOP OF BEDROCK: 
M-5 ’ / 

DEPlHfitEVATlON TOP OF SAN3: 

DEPTrl,‘E;rVCTION TW OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE z LENGTII: 
lo SLOT , tot 

TYPE OF SAN: P&CK: 
fw. zl 5Afa. 

DiAM5ER OF HOLE IN BEDROCK: ’ “ 

DEP?H,&LEVAnON BOl-lOM OF SCREEN: 

DEPnifELEVATlON BOTTOM OF SAta: 

DEPlH/ELEVA7lON BOnOM of HOti- 
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LS 

.k 
I- 
:- I 



WELL NO.: fi- 4 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

‘ROJECT NO.: 355t 
:EVATON: 36-0.8 ’ DATE: 09- OS - qr 

ELEVATION Of TOP OF SURFACE CASfhlC: 

ElEVAllON TOP OF R:SER: 

STICK VP OF CASING A5OXzXiXi;D SURFACE: 
TYPE DF SURFACE SEAL 

FfPE OF PROTECTM CASING. Rffl csc. 

i.3. OF PRDTtCWE CASlNC 

3;AiXTER OF HDX: 

TYPE OF R:SER PIPE. 

R!SEr; PIPE l.c.: 

DEPTd/ELEVAnON TOP OF BEDROCK: 

DEP?H/ELEVATiON TOP OF SAND: 

DEFT’~I~~/ELEVA~IO~~ TO? OF SCREEN: 

IYE OF SCREEN: 4” put , kr). 40 

SLOT SltE x LENCTH: 
10 SLOT x 10 ’ 

TYPE OF SAN2 PACK: No. L SMJP 

DlAMETER OF HOiE IN BEDROCK: 8” fkr 

DEPT+4/‘ELE~AlXW BOTTOM OF SCREEN: 

DEP~fiLEVAtlON 5OnOU OF SAND: 



DEPTH/ELEVATCJh BOTTOM OF SCREEN: 

W SAND: 



WELL NO.: FT4w - 7 

OVERBURDEN /&bfbCK 
MOMITORING WELL SHEET 

‘ROJECT NO.: 

TYPE OF URFACE SEAL: 

TYPE OF PROTECTIVE CAS!P?C. STWC erg. 

1.0. OF PROTECilM CASINC~ 

53REti3lE D!A+R: 8’6% b&C 

TYPE Of RISER PIPE: PVC , 

RISER PiPE 1.0.: 

DEPlH,‘ELEVAnOh’ TOP OF SAND: 

DEFTH/ELEVATION TOP OF SCREEN: 

TvoE OF SCREEN: Yf’ = PVC, SCH. 46 

LOT SIZE x LENGTH: 

f.; (rq ,f;;JC’t’J 7t.F f.’ r>cc;.L’ rc 
~Q.0’ , 

J-fPE OF SAN3 PACK: f-* z s Am 

DEPTI~/ELEVAnON 5OmOM OF SCREEN: 

DEPTl-i/ELWAnON BDl?OM of SAND: 



Top 00 Rock 
,. . 

ifjj fgj j R:S3 P;=E !.“v: 
, ,-f 

tw 3F 

TOP OF 



APPENDIX C 

TIME - DRAWDOWN PLOTS FOR PUMPING TESTS 



APPENDIX C.1 

BASELINE CONDITIONS 
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APPENDIX C.2 

12 HOUR PUMPING TEST - NAVY WELL NO. 2 
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APPENDIX C.3 

24 HOUR PUMPING TEST - NAVY WELL NO. 1 
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APPENDIX D 

CHAIN OF CUSTODY FORMS 
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APPENDIX E 

TABULATED SURVEY DATA 



I. .-_-_ ..” 

HALLIBURTON NUS, NAS WILLOW GROVE 
WILLOW GROVE, PA 

SURVEY REPORT 

FOR 

WELLS, BORINGS AND TEST PITS 

November 8,1§§1 

Prepared By: 

Boucher & James, Inc. 
Consulting Engineers 

P.O. Box 904 
Doylestown, PA 18901 





I. PRIVET ROAD SITE 

1. Monitoring Wells 

ELEVATIONS 

“.< I 
1 .<L . . _ ‘- 

.-e--I. .. 



/I B-3 I 329.346.8 
I 

303.4 
2.727.566.3 

B-4 , I 329.3046 
I 

305.0 
2727.623.6 

B-5 I 329,26&L 
I 

306. 
2e727s660.5 

I B-6 329.207.6 
2.727.717.7 I 

I 329,441.1 
I 2.727S36.8 . 

B-10 I 329.340.6 
2.727.766.6 I 

306.2 

329.433.3 1 



II. NINTN STREET LiND FILL 

1. Monitoring Wells 

ELEVATIONS 

2. Monitoring Wells (Artesian) 

ELEVATIONS 

Number North/East 
Coordinates 

Top Steel Base of GrOUlld 
Casing PfRBUte 

Gauge8 

9SLW3-c 325,145.401 315.95 315.00 313.0 
2.724.942.440 

9SLW4-C 324898.201 
2.724.562.900 

325.59 1 324.85 1 323.0 



3. Ttm Pas 

III. FIRE TRAINING AREA 

I 
323,4?3.?§2 

2,72?,08&.800 / 363.30 1 

8 
I 
8 
1 
8 
3 
1 
I 
I 
8 
I 
1 
8 
8 



2. SOL BORINGS 

Number 
I 

North/East 
I 

Ground Elevation 
Coordinrates 

FTAB-5 
I 

323.7493 
I 

365.8 
2.726.812.7 

FTAB-6 
I 

323.746.1 
I 

365.8 
2.726.887.3 

FTAB-7 I 323.740.0 I 364.9 
! 2.726.964.4 1 

FTAB-8 
I 

323,700.9 
I 

365.f 
2.726.797.4 

FTAB-9 323,696-O 
I 

365.0 
2.726.8722 

FTAB-10 
I 

323.6739 
I 

364.5 
2.726.941 .I * 

Fi-AB-11 323.6425 363.9 
2.726,886.9 

FTAB-12 323.671.9 364.4 
2,72?,046.1 1 

FTAB-13 
I 

323‘641.5 
I 

363.8 
2.726.993.6 

FTAB-14 323.580.1 I 362.4 
2.727.079.5 

FTAB-15 323.5 17.5 3624 
2,727,070.0 

FTAB-16 323.582.9 
’ 

363.8 
2.726.964.2 
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INTERNAL GORRESPONDENCE 

C-49-10-1-365 

TO: DON BLACXERT DATE: NOVEMBER 1, 1991 

FROM: JENNIFEREUBBARD COPIES: D. A. SCEEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/PESTICIDE/PCB 
NAVY CLEAN/WILLOW GROVE NAVAL BASE 
CA8E NO. 3552. SDC3 PRB-3-0002 

SAKPLES: 

Soils: 

3-0002 4-0002 
3-0204 4-0204 
3-0204D 4-0406 
3-0406 4-0608 
3-0608 5-0204 

5-0204D 6-0406 
5-0406 6-0608 
5-0608 
6-0002 
6-0204 

TB-0830 

Overview 

The sample set for the Willow Grove site, Case No. 3552, SDG PRB-3- 
0002 consists of a total of seventeen soil samples and one aqueous 
trip blank analyzed for TCL (Target Compound List) volatile organic 
and pesticide/PCB compounds. Included with this sample set are two 
field duplicate pairs. 

The samples were collected by BALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. The volatile analyses were conducted 
using SW846 Method 8240, the semivolatile compounds were analyzed 
for using SW846 Method 8270, and the pesticides and PCBs were 
analyzed for using SW846 Method 8080. All analyses were conducted 
using Contract Laboratory Program (CLP) Statement of Work (SOW) 
2/88 analytical and reporting protocols. 

Summarv 

All compounds were successfully analyzed with the exception of 
those qualified as unreliable, (R). The findings offered in this 
report are based upon a general review of all available data 
including data completeness, holding times, GCJMS tuning and 

HALLLBURTON NU! 



C-49-10-1-365 

MOVEMBER 25p 1991 
PAGE !WO 

data, laborato and field blank result 
matrix spike/m rix spike duplicate 

performance, field 6iuplicate 
identification and compound quantitation. 

quality are listed below. 

5 SOrn% initial and continuing 
Response Factors (Rfss) for 2-butanone W%r 
less than the 0.05 quality control criterion. 
The only affected sample is TB-0830; th 
nondetect for this compound in this sample i 
considered UIlIXU.able and qualified as 
rejected, R. 

5 A continuing calibration Percent Differ 
(%D) for methylene chloride was > 50. 
nondetect far this compound in sample P 
0608 is qualified as estimated, UJ. All 
methylene chlopride results are qualif 
to blank contamination, therefore, no 
actim was required. 

5 ~a~~~at~ry method and trip analy 
yielded the following cant in 
~~xi~~~ concentrations indic 

~~~~~rn Cantaminant 
methylene chloride 
acetone 

Qther 
l,l-dichloroethene 
2-hexanone 
toluene 

Estimated action Levels of 10X the maxi 
amount of common contaminants detected and 5X 
the maximum amount of other contamin 
detected were used to evaluate the sa 
data * Positive sample results for these 
C~~P~U~~S within the action 3AWd.S are 

qualified, B, These results are biased high, 
No action was taken for 2-hexanone sine 



I 

C-49-10-1-365 
DON BLACKERT 
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no positive results were reported for this 
compound. 

0 Surrogate percent recoveries for 
dibutylchlorendate were above the advisory 
quality control limit for the original 
analysis and the dilution analysis of sample 
PRB-3-0002. The positive result for Aroclor 
1260 in this sample is qualified as estimated, 
J; no other positive results were reported. 

$?otes 

Some continuing calibration $Ds for several compounds exceeded 25%. 
No qualifications were necessary since all affected sample results 
were nondetects. 

The positive sample result for Aroclor 1260 in sample PRB-3-002 
exceeded the instrument's calibration range. A dilution was 
performed on this sample; the dilution result was within the 
calibration range. The dilution result for this compound on the 
data summary spreadsheet is for the original analysis. 

One compound was identified as a Tentatively Identified Compound 
(TIC) in a laboratory method blank. However, no action was 
necessary since this compound was not detected in any of the 
environmental samples. 

The only positive results reported in the field duplicate pairs in 
the volatile fraction are attributable to blank contamination. 
Concentrations of 300 ug/Kg, and 1200 ug/Kg were reported for 
Aroclor 1260 for the pesticide/PCB fraction analysis of samples 
PRB-3-0204 and PRB-3-0204D, respectively. 

Positive results for methylene chloride and toluene in sample TB- 
0830 are qualified as estimated, IfJ1', as these results are reported 
at concentrations below the CRQL. 

The data for these analyses were reviewed with reference to the EPA 
'lFunctional Guidelines for Organic Data Validation" (2/88) I as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the Navy Clean Data Validation 
Checklist, attached as Appendix D. 

HALLIBURTON NU 



t that the data referenced herein were validate 
upon validation criteria as specified i 
the Quality Assurance Project P1 I 

'Data Validator i;* I 

1. Glossary of Data Qualifier Codes. 
2. Data Summary - This includes all. ~~~~~~v~ resu2.t 

and data with qualifier codesI if app1icabl.e. I 

3. A~~~nd~x B - Results as Report@d by the ~a~orat~~~ for all 
Target Compounds. 

4. Results of all Tentatively ~de~~~~~e~ Co ends I 
(TICS) which have been corrected to exclude me cd zu=txLfacts 
and Saboratory contaminants. 

5. Data Validation Worksheets, I 
6. Support Documentation 

s~~~~rt the statements in this report. 

I 



GS~LIBUF~T~N pus 
‘3:~~ Environmental Corpotadon INTEmAL CORRESPONDENCE 

c-49-12-1-7 

To: 

PROM: 

DON BLACKERT DATE: DECEMBER 4, 1991 

KAREN M. SMECKER COPIES: D. A. SCEEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
WILLOWGROVENAVALBASE . 
CASE NO. 3552, SD0 PRB-3-0002 

SAMP&ES: 

PRB- 

3-0002 3-0204 3-02041) 3-0406 
3-0608 4-0002 4-0204 4-0406 
4-0608 5-0204 5-0204D 5-0406 
5-0608 6-0002 6-0204 6-0406 
6'0608 

The sample set for the Willow Grove Site, Case No. 3552, SDG PBR-3- 
0002, consisting of 17 low concentration soil samples (including 
two field duplicate pairs} was analyzed for Target Analyte List 
(TAL) metals and cyanide. No field quality cuntrol blanks were 
analyzed under this sample set. 

The samples were collected by RALLIBURTON NUS Environmental 
Corporation on 08-30-91, and analyzed by Ceimic Corporation 
Laboratories under NEESA Level D QA/QC criteria. All analyses were 
conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 7/88 analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed, with the exception of 
those results qualified as unreliable (R). The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) 
results, matrix spike and Laboratory Control Sample (LCS) results, 
laboratory duplicate precision, post digestion spike recoveries, 
Method of Standard Addition (MSA) results, ICP serial dilution 
results, and analyte quantitation. Areas of concern with respect 
to data quality are listed below. 

. aior Problems 

0 Matrix spike recoveries for antimony and selenium 
were extremely low (c 30%). The associated post 



c-49-12-1-7 
MR. DON ELBcxmT 
DEcEMBm l# 1991 
PaoE 

digestion spike recovery for an%imon ali% 
control limits~ In addition, all cal~~ra%~om curve 
correlation coefficients for selenium < 0.995. 
Nondetects for these analytes are consid ~re~ia~~e 
and qualified as rejected (R). The positive ~~~~~i~ 
result in sample FFZB-5-02CM.I is qualified as e~ti~a%~~ 
(J); no positive results were reported for a~%~~o~~~ 

-;; 

0 Aluminum, beryllium and calcium were foun 
laboratory method blanks at concentrations 
the IDL. Positive sample results for 
five times the maximum contaminant c 
qualified (B); these results are bias 
were taken for aluminum and calcium 
results for these analytes are 
contaminant concentration. 

0 matrix spike recovery for lead fell bylaw the lower 
quality control criterion. Also, %he correlation 
coefficient for a lead c ration curve was low (< 
0.995); all samples except -3-0002 and ~~-~0~2 are 
affeCted. Positive results for this anal in samples 
PRB-3-0002 and PRB-6-0002 are qualified biased low 
(I;) - All other positive results are qualified as 
estimated (J); RQ nondetects were reported.. 

8 The matrix spike recovery for mercury was h 
Positive results for mercury are bi 
qualified (K). 

The calibration curve correlati coeffioiem% f 
thallium was below the quality ontrol liarriD. ~arn~~~ 
data for this analyte are qualified as ~s%im~t~ (3) anca 
CUJ) - 

Q ICE? interferences from high iron sarn~~~ coax 
were noted for several analytes. Eight SamF~es werc3 
impacted. Suppression may exist for cadmium an 
antimony. False positive results may exist for barium, 
beryllium, copper, manganese, sodium and va~ad~~rn~ 0 
~~~~etect~ were reported for cadmium in affected 
and these results are qualified as biased 1 
Positive results for barium, copper, mangan 
an vanadium in these samples are qualified as 

r-"-G 
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high (K). No further actions were necessary for antimony 
and beryllium since affected positive beryllium results 
are qualified due to blank contamination and antimony 
nondetects in affected samples are qualified due to 
extremely low matrix spike recovery. 

Notes 

Samples PRB-3-0204D and PRB-5-0204D are field duplicates of samples 
PRB-3-0204 and PRB-5-0204, respectively. 

CRDL Standard analysis recoveries for several analy%es did not meet 
the 90-110% quality control criteria. However, no qualifications 
were needed because actions are limited to high concentration 
samples. 

Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike 
(PDS) recoveries for,selenium and thallium in some samples failed 
to meet the 85-115% quality control limits. No actions were taken 
since either nondetects were not impacted by high recoveries or 
affected nondetects are qualified due to extremely low matrix spike 
recovery. 

The data for these analyses were reviewed with reference to the EPA 
llFunctional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
ttSampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address ohly those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"1 attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidel>nes and the Quality Assurance Project Plan (QAPP)." 

BALLIBURTCN NUS 
Data Validation Quality 

Assurance Officer 

f-I 
HALLIBURTONNUS 





~~~HALLIBURTON NUS 
v Envir0iwtenta.l Corporation INTERNAL CORRESPONDENCE 

c-49-10-1-163 

TO: DON BLACKERT DATE: OCTOBER 14, 1991 

FROM: KENT WEAVER COPIES: D. A. SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/PESTICIDES L PCBs 
WILLOW GROVE NAVAL BASE 
CASE NO. 3'552, SDG PRB-7-0002 

SAMPLES: 

PRB- 

8-0608 7-06075 11-0608 12-0608D 
8-0810 7-0406D 11-0810 12-0810 
7-0002 7-07508 12-0002 8-0002 
7-0204 11-0002 12-0406 8-0204 
7-0406 ,ll-0204 12-0608 8-0406 

The sample set for the Willow Grove Site, Case No. 3552, SDG PRB-7- 
0002, consists of a total of twenty soil samples analyzed for TCL 
(Target Compound List) volatile organic compounds and 
pesticide/PCBs. Included with this sample set are two field 
duplicate pairs. No field quality control blanks were included 
with this sample set. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 8240 and pesticides and PCBs were analyzed for 
using EPA Method 8080. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) I./87 analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, field duplicate precision, compound 
identification and compound quantitation. Areas of concern with 

HALLIBURTONNU: 



data quality are listed below, 

Mirzor ~K~~~erns 

e M~t~y~~~e chloride was detected in l~~~~~t~~ 
rnet~~~ and/or trip blanks. Positive results 
for this cmulmn contaminant reported at 
C~~~entratiQ~s less than 10x the maximum 
amount found in the blan 
These results are biase 
I,l,l-trichloroethane 
associated laboratory 
analyses e Sample resu 
reported maximum found in the blanks ar 
qualified "B"" . These results are biased high. 
1,1,2,2-tetrachloroethane was also d 
~~~~~~t~~~ method blanks analyzed with 
sample set. No action was taken becau 
positive results were reported for 
c~rn~~~n~ in any sample. 

~~~~~ 

Continuing calibration Percent 
carbon t~trac~l~~i~~~ 1,1,1-t 
bromodichloromethane, and trans-1,3-dichl 
25% quality csntrerl limit. 
t~~c~~~~~~~t~~~~ since all posit 
blank ~~~~~rn~~~~i~~. No qualification 
c~rn~~~~~s because no positive results wer 
C~~~~~~~~S in affected samples. 

The y Echlorendate Percent Surrogate 
PHI3 - 4 ~X~~~~~~ quality control limits. No action was talc 

C~rn~~~~ in this sample. The QC limits are advisory ~~~~~ 

The Matt-ix S~~k~ Duplicate %R was belaw 
Also, the R lative PeKc~~t~i~~ere~ce (R 

n ~xc~~~~~ QC limits. No 
positive results were reporte 

in the unspiked sample. 
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Positive results for some compounds in some samples are qualified 
as estimated "J" because they are below the Contract Required 
Quantitation Limit (CRQL). 

The data for these analyses were reviewed with reference to the EPA 
"Functional GuideLines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
GuideLines and the Quality Assurance Project Plan (QAPP)." 

DEBRA A. SCHEIB 

I HALLIBURTON NUS Y HALLIBURTON NUS 
Data Validator [ Data Validation Quality 

Assurance Officer 

I 
HALLIBURTQN NU! 





INTERNAL CORRESPONDENCE 

C-49-12-1-8 

TO: DON BLACKERT DATE: DECEMBER 4, 1991 

PROM! XAREN M. SMECXER COPIES: D. A. SCREIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
WILLOWGRCVENAVAL BASE 
CASE NO. 3552, SDG PRB-I-0002 

PRB- 

7-0002 7-0204 7-0406 7-0406D 
7-06075 8-0002 8-0204 8-0406 
8-0608 8-0810 - 11-0002 11-0204 
11-0608 11-0810 12-0002 12-0406 
12-0608 1200608D 12-0810 

The sample set for the Willow Grove Site, Case No. 3552, SDG PBR-7- 
0002 consisting of 19 low concentration soil samples (including two 
field duplicate pairs) was analyzed for Target Analyte List (TAL) 
metals and cyanide. No field quality control blanks were analyzed 
under this sample set. 

The samples were collected by BALLIBDRTON NDS Environmental 
Corporation on 08-28-91, and analyzed by Ceimic Corporation 
Laboratories under NEESA Level D QA/QC criteria. All analyses were 
conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 7/88 analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed, with the exception of 
those results qualified as unreliable (R). The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ECP) Interference Check Sample (ICS) 
results, matrix spike and Laboratory Control Sample (LCS) results, 
laboratory duplicate precision, post digestion spike recoveries, 
Method of Standard Addition (MSA) results, ICP serial dilution 
results, and analyte quantitation. Areas of concern with respect 
to data quality are listed below. 

Maior Problems 

0 Matrix spike recoveries for antimony and selenium were 6 
30%. In addition, the associated post digestion spike 



recovery for antimony was below the lower 
limit. Only nondetects were reported for 
im all samples, and these results are con 

liable and qualified as rejected (Rj e 

0 Aluminm, beryllium, calcium, chromiunr am lli 
detected in the laboratory method blanks a 
concentrations greater than the IDLI Positive sampl 
results for beryllium and thallium less than five ti 
the maximum contaminant cone ation are qualified ( 
these results are biased high. No actions were taken 
the other analytes since positive sample results for 
tkmes,e CUlli3yt@S are > 5x the maxfmwn ~~~~a~i~a~~ 
concentration. 

6 The calibration CUKVe COZTelati~~ ~Qeff~~~~t for 
thallium was low (X 0.995.). All samples were impacted; 
sample bias can not be determined, ~~rn~~t~~%s for 
this analyte are qualified as estimated, (US'). 
results for this analyte are qualified due to bla 
contamination, thus, no further actions were needed. 

0 The matrix spike recovery for cyanide was law 
> 30%). The associated post digestion spike K 
this analyte was within quality control 
Nondetects for this analyte are qualified as bias 
(~1; no positive results were reported. 

0 The matrix spike recovery for lead excee 
quality control limit, Positive lead rest 
high and qualified (K). 

0 ICP interferences from high iron sample ~~~~~~~~a~i~~ 
were noted for several analytes, E W%T 
impacted. Suppression may exist for 
and antimony. False positive results ma 
barium, beryllium, sodium and vanadium. 
cadmium and manganese in affected samples are 
as biased low (L) and (UL); no nondetects were rsporte 
for manganese. Positive results for barium, sodium a 
vanadium in these samples are qualified as biased hig 
cw- - No further actions were necessary for a~ti~~~y an 
beryllium since affected positive beryllium results are 
qualified due to blank contamination and ~im~my results 
in affected samples are qualified due etirsmely low 
matrix spike recovery. - 



C-49-12-1-8 
HR. DOZ? BLACKERT 
DECEMBER 4, 1991 
PAGE THREE 

Notes 

Samples PRB-7-0406D and PRB-1200608D are field duplicates of 
samples PRB-7-0406D and PRB-12-0608D, respectively. 

The correlation coefficient for the selenium calibration curve run 
on 09/16/91 was below the 0.995 quality control criterion. No 
action was taken as nondetects in all .af fected samples are 
qualified on the basis of extremely low matrix spike recovery. 

CRDL Standard analysis recoveries for severalanalytes did not meet 
the 90-110% quality control criteria. However, no qualifications 
were needed because all of the samples in this sample set are of 
low concentration. 

Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike 
(PDS) recoveries for arsenic and selenium in some samples did not 

I meet the 85-1158 quality control limits. No qualifications were 
made since either nondetects were not impacted by high recoveries 
or affected nondetects are qualified due to extremely low matrix 
spike recovery. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guide/lines and the Quality Assurance Project Plan (QAPP)." 

@~.d5~L 
DEBRA A. SCHEIB 
HALLIBURTON NUS 

Data Validation Quality 
Assurance Officer 

HALLIBURTONNUI 





INTERNAL CORRESPONDENCE 

C-49-11-1-265 

TO: DON BLACKERT DATE: NOVEMBER 25, 1991 

FROM: KENT WEAVER COPIES: D. A. SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/PESTICIDE/PCB 
NAVY CLEAN/WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG PRW-1 

SAMPLES: 

PRW-1 
PRW-6 
TB-0924 

PRW-2 PRW-2B 
PRW-6B PRW-6D 

PRW-2D 
PRW-7 

PRW-3 
PRW-7B 

.The sample set for the Willow Grove site, Case No. 3552, SDG PRW-1, 
consists of a total of eleven aqueous samples analyzed for TCL 
(Target Compound List) volatile organic compounds and pesticide/PCB 
compounds. Included with this sample set are two field duplicate 
pairs, and one trip blank. 

The samples were colledted by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 624; semivolatile compounds were analyzed for 
using EPA Method 625; pesticides and PCBs were analyzed for using 
EPA Method 608. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) 2/88 analytical 
and reporting protocols. 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness,. holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, field duplicate precision, compound 
identification and compound quantitation. Areas of c0ncern with 
respect to data quality are listed below. 

Minor Problems -- 

0 The common contaminants methylene chloride and 
acetone; and also the compounds total xylenes 
and tetrachloroethene .were detected in 

HALLIBURTONNU 



Laboratory method, and/or trip ~~a~ks* 

PcPsitlve results for the ~0~~~ ~~~%~rn~~~~%~ 
reForte~ at concentrations ( 10X the ~~~~m~~ 
amount found in the blanks; and, positive 
results for the other .blank ~~~%~rn~~~~% 
~~rn~~~~d~ detected reported a% concentratio 
c 5X the maximum amount found in the blank 
are qualified "B"'. These results are bias 
high rn 

0 Ini%ial calibration Percent Relative Stan 
Deviations (%RSDs]' for acetone and 
tetrachloride exceeded the 30% quality ~o~~~~ 

on, Positive results for 
ds in affected samples, not qua1 
ank contamination, are qualffi 

estimated ""J"" . 

e Volatile Matrix Spike/Matrix Sauce ~~~~~~~%~ 
(~~~~S~~ Relative Percent Differences (RP 
for l,l-dichloroethene, trichloroethene, 

nzene exceeded the quality control limi 
th the MS and the MSD recoveries for thes 

~~~~~~m~S W-SE-e acceptable. The posftiv 
resullt for trichloroethene reported in %h 
~rns~i~e~ &ample is qualified as 
""J'" ; mo actions are'"necessary for t 
nondetects for the other affected ~~rn~~ 
these results were not ~omprom~~e~~ 

Notes 

ALSC3, the MSD Percent 
tolueme 

Re~~~~~y (%R) fo 
exceeded QC limits. 

resu 1 t 
The posftiv 

for toluene has been qualified a 
estimated, '"J"" , in the unspiked sampl 

A ~omt~m~~rn calibration Percent ~~ff~~~~~~ (%D) for a~~%~~ 
exceeded the 25% quality control limit. No 

made because posiCive results im 
%~~rn~ we 

based on initial calibration %RSD 
quallfi 
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Positive results for some compounds in some samples are qualified 
"J" because they are reported at concentrations below the Contract 
Required Quantitation Limit (CRQL). 

No other problems were encountered. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the Navy Clean Data Validation 
Checklist, attached as Appendix D. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

-@-=&a&-m 
KENT WEAVER 

HALLIBUHTON NUS 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

HALLIBIYRTONNL 





INERNAL CORRESPONDENCE 

c-49-12-1-294 

TO: DON BLACXERT DATE: DECEMBER 31, 1991 

FROM: RICKY C. DEPAUL CC: D. A. SCEEIB 

SUBJECT: IHORGAHIC DATA VALIDATION - TALTOTALMETALSAWDCYAWIDE 
WILLOW GROVE WAVAL BASE 
CASE NO. 3552, SDG PRW-1F 

SAMPLES: 

PRW- 

-1 -2 -2B -2D -3 -6 

-6B -6D -7 -7B 

The sample set for the Willow Grove Site, Case No. 3552, SDG PRW- 
lF, consisting of 10 low concentration water samples (including two 
field duplicate pairs) was analyzed for Target Analyte List (TAL) 
total metals and cyanide. No field quality control blanks were 
analyzed under this analytical data set. 

The samples were collected by BALLIBURTON NUS Environmental , 
Corporation on 09-24-91, and analyzed by Ceimic Corporation 
Laboratories under NEESA Level D QA/QC criteria. All analyses were 
conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 7/88 analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) 
results, matrix spike and Laboratory Control Sample (LCS) results, 
laboratory duplicate precision, post digestion spike recoveries, 
Method of Standard Addition (WA) results, ICP serial dilution 
results, and analyte quantitation. Areas of concern with respect 
to data quality are listed below. 

Maior Problems 

0 The matrix spike recovery for silver was extremely low (< 
30%). Only nondetected sample results were reported for 
this analyte, and these results are considered unreliable 
and are qualified as rejected (R). 

HALLIBURTONNU! 
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0 Magnesium, calcium, manganese, berylli nicksP 
cadmium, copper, vanadium, zinc, chromium and iron werS 
found im the laboratory method blanks at co ions 
greater than the IDE. 
beryllium, nickel, 

Positive sample for 
cadmium, copw= c vanadium, zinCc 

chromium and iron less than five times the maximum 
contaminant concentration are gualified (B); these 
results are biased high, No actions are taken for 
magnesium, calcium, and manganese as positive sample 
results for these analytes were 3 .5X the maxims 
o~~tami~a~t concentration. 

0 matrix spike recovery for selenium fell ~~~~w the 
lower quality control criterion. Additionally, the 
Graphite Furnace Atomic Absorption (GFAA) Post ~~~e~~~~~ 

Spike (PM) recoveries for all selenium analyses were 
below the lower quality contra y ~o~~et%~t 
were reported for this analyt r%aci.ts ar 
qualified (UL) . 

0 The laboratory. duplicate Relative Percent Differen 
D) for iron failed to meet the 20% control limit f 
ers a Positive results (not qualified du 

~~Rt~rni~~tioA~ for this analyte are gualifie 
estimated, (Y); no nondetects were reported. 

5 Calibration curve correlation coefficient for 
arsenic run OA 10/26/91 and thalli run on 
10/27/'91 were below the 0.995 quality co~t~~~ 
limit e Two samples were affected for arsenic, 
and eight samples were impacted for thalli 
sample bias cannot be determined. 
analytes in affected samples are alified a8 
estimated (UY) m 

Notes 

Tables 1 an 2 present analytical results for the fi 
pairs ccFnsi 

Id ~~~~~~ate 
ing of samples PRW-2 and POW-2~~ and PRW-6 an 
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CRDL Standard analysis recoveries for several analytes did not meet 
the 90-110% quality control criteriea. However, no qualifications 
were needed because actions are limited to high concentration 
samples. 

Negative concentrations were reported for aluminum, barium and 
silver in the laboratory method blanks. No actions were necessary 
because the absolute values of these concentrations were < CRDL. 

Positive and/or negative concentrations > IDL were detected for 
several analytes in the ICS Solutions. No actions were taken since 
samples did not contain interfering analyte levels comparable to 
the ICS levels. 

GFAA PDS recoveries for arsenic and thallium in some samples 
exceeded the 115% upper quality control limit. NQ actions were 
taken since the affected sample results were nondetects. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (61881, as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program'*. The text of this 
report has beeri formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

*'I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

d2A. 
* Ricky DePaul 
HALLIBURTON NUS 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

HALLIBURTON NU 





INTERNAL eORRESPONDENCE 

c-49-12-1-44 

TO : DON BLACKERT DATE: DECEMBER 4, 1991 

FROM: KENT WEAVER COPIES: D. A. SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/BNA/PESTICIDE/'PCB 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG AL-SWS-4B 

SAMPLES: 

AL-SWS-4B 
R-0927 
TB0930 

PRW-NW-2A . PRW-NW-2B 
R-0930 TB0927 

The sample set for the Willow Grove Site, Case No. 3552, SDG AL- 
sws-AD, consists of a total of three aqueous samples analyzed for 
TCL (Target Compound List) volatile organic compounds. Two of 
these samples are also analyzed for semivolatile compounds and five 
are analyzed for pesticide/PCB organic compounds. Included with 
this sample set are two rinsate blanks and two trip blanks. A 
field duplicate pair was not included with this sample set. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 624; semivolatile compounds were analyzed for 
using EPA Method 625; and pesticides and PCBs were analyzed for 
using EPA Method 608. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) l/87 analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, compound identification and compound 
quantitation. Areas of concern with respect to data quality are 
listed below. 

HALLIBURTONNU! 
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a ~~~~v~~a%i~e Matrix ~p~k~~~a%~~x 
~~~l~ca%e Percent Recoveries f%Rs) for 4- 
nitrophenol and 2-chlorophenol were b 
Nondetects for these compounds in the 
sample are rejected, "R"'. 

e ~~t~y~e~e chloride and aceto were detect@ 
in laboratory method, rins , andEor trfp 
blanks * Positive results for these co 
~~~%~rn~~ant~ reported at cone ~trat~~~~ less 
than 10x the maximum amorznt found in the 
blanks are qualified '*IS"*. These results are 

e VQ~at~~e MS/MSD %Rs for %ric~~~~~~t~~~ 
benzene, toluene, and c~l~r~~e~~~~~ fell belo; 
Quality Control (QC) limits, Relative Per 
Differences (RPDS) for ~~~-d~~~l~~~@t~~~ 
trichloroethene, benzene, toluene, an 
~~~~r~b~~~e~le were also outs 
The positive result for 
reported in the unspiked samp 
as estimated, '"J"" . for benz 
to1uene p and chlorobenzene in the unspik 

sample are qualified as estimated, *@WE". 

e A continuing calibration Percent ~~f~~~~~~ 
Dj for hexachlorocyclopentadiene exceeds 

N~~de~~~ts for this C~~~~~~~ in affecte 
samples are qualified as estim 

Notes 

Initial ca~~~~at~~~ Perc&nt Relative ~ta~~~~~ ~~~~~~~~~~ 
for a~et~~~ an carbon tetrachloride e 
conkro3 1 imit * No action was taken for 
results are qualified based on blank contam 
taken fcrr carbon tetrachloride because 

for this compound in affected s~rn~~~~~ 
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Continuing calibration %Ds for bromomethane, bis(2- 
chloroisopropyl)ether, and benzo(k)fluoranthene exceeded the 25% 
quality control limit. No qualifications were made because no 
positive results were reported for these compounds in affected 
samples. 

The MS/MSD %Rs for dieldrin, endrin, and 4,4'-DDT exceeded QC 
limits. No actions were taken because no positive results were 
reported for these compounds in the unspiked sample. 

Sample AL-SWS-4B has one acid fraction surrogate Percent Recovery 
(%R) below QC limits. No action was required because only one acid 
fraction surrogate was out. 

Positive results for some compounds in some samples are qualified 
as estimated "J" because they are below the Contract Required 
Quantitation Limit (CRQL). 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

2&d&‘- 
KENT WEAVER 

HALLIBLJRTON NUS 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

HALLIBURTONNU! 
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‘as* Environmend Corporation 

c-49-12-1-236 

TO: DON BLACKERT DATE: DECEMBER 20, 1991 . 
FROM: KAREN M. SMECKER COPIES: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS and CYANIDE 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG AL-SWS-4B 

1 

; SAMPLES: 

AL-SWS-4B 
R-0927 

PRW-NW-2A 
R-0930 

PRW-NW-2B 

The sample set for the Willow Grove Site, Case No, 3552, SDG AL- 
SWS-4B, consisting of three water samples and 2 rinsate blanks was 
analyzed for Target Analyte List (TAL) metals and cyanide. No 
field duplicate pairs were analyzed under this sample set. 

The samples were collected by I-IALLIBURTON NUS Environmental 
Corporation on 09-27-91 and 09-30-91, and analyzed by Ceimic 
Corporation Laboratories under NEESA Level D QA/QC criteria. All 
analyses were conducted in accordance with the Contract Laboratory 
Program (CLP) Statement of Work (SOW) 7/88 analytical and reporting 
protocols. 

Summarv 

All analytes were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 

r including data completeness, holding times, initial and continuing 
calibration verification data, laboratory and field blank results, 
Inductively Coupled Plasma (ICP) interference check sample results, 
surrogate recoveries, matrix spike and Laboratory Control Sample 
(LCS) results, laboratory duplicate precision, post digestion spike 
recoveries, Method of Standard Addition (MSA) results, ICP serial 
dilution results, and analyte quantitation. Areas of concern with 
respect to data quality are listed below. 

Maior Problems 

0 The matrix spike recovery for selenium was extremely low 
(< 30%). Only nondects were reported for this analyte; 
these results are considered unreliable and qualified as 
rejected (R). 



e A~~~~~~~ arsenic, barlump b~~y~~~~~~ ~a~~~~rn~ 
iran, magnesium, manganese and zinc 
contaminants in the laboratory calibra 
and/or rinsate blanks. Positive results for these 
annlytes less than 5X the maximum blank c~~%~~~~%i~~ are 
qualified (B); these results are biased high. Rinsate 
blanks are only qualified on the basis of ~a~~~a%~~y 

thod blank contamination. No actions wer taken for 
barium and magnesium since all sample ~~n~~~%~at~o~~ for 
these analytes exceeded 5X the maximum ~~~%arn~~~~% 

ntrations. 

0 Graphite Furnace Atomic Absor c ) Post 
estion Spike (PDS), recovery for ic sarn~~~ 

A~-SWS-4~ was below the lower quality control limit. The 
arsenic nondetect for this sample is qualifi 
low (UL). 

0 Samples R-0930 and PRW-NW-2A ha high GFAa PDS r~c~ve~~ 
(> 115%) for lead. The positive result for this analy 
in sample PRW-NW-2A is qualified as biased high (El). Ncp 
qualification was necessary for the other sa 
the reported result is a no~d@%@~%~ 

CRDE Standard analysis recoveries for 
meet the 90 - 110% quality control crit 
since q~~%~~i~at~~rns only apply to high co 

S Percent Recoveries (%I&) for s 
were Bow (CL 5%) a No further actions were 
sample results are qualified' due to ext 
recovery. 

GFAA 
qmali 

S 8Rs for arsenic in tws s~~~~~s exe 
control limit. No further action 

affected results are qualified du 
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The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program'". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

$C?&Ah?5L~ 
DEBRA A. SCHEIB 

HALLIBURTON BUS 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

Attachments: 

1. Glossary of Data Qualifier Codes. 
2. Appendix A - Data Summary - This includes all positive results _ and data with qualifier codes, if applicable, 
3. Appendix B - Results as Reported by the Laboratory for all 

Target Compounds. 
4. Appendix C - Data Validation Worksheets. 
5. Appendix D - Support Documentation includes details to 

support the statements in this report. 

HALLIBURTON NC 





INTERNAL CORRESPONDENCE 

c-49-12-1-45 

I 
II 

TO: DON BLACKERT DATE: DECEMBER 5, 1991 

FROM: KENT WEAVER COPIES: D. A. SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/BNA/PESTICIDE/PCB 
WILLOW GROVE NAVAL BASE . 
CASE NO. 3552, SDG ALSS-1 

SAMPLES: 

ALSS- 

f 

1 10 

8 3 4 9 

10D 11 12 
4D 5 6 

2 
7 

R-0917 TB-0917 

The sample set for the Willow Grove Site, Case No. 3552, SDG ALSS- 
1, consists of a total of fourteen soil samples analyzed for TCL 
(Target Compound List) volatile and semivolatile organic compounds 
and pesticide/PCBs. Included with this sample set are two field 
duplicate pairs, one rinsate blank and one trip blank. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 8240; semivolatile compounds were analyzed for 
using EPA Method 8270; and pesticides and PCBs were analyzed for 
using EPA Method 8080. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) l/87 analytical 
and reporting protocols. 

Scrmro ~2 --- 

A11 compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
startddrd performance, field duplicate precision, compound 
identification axld compound quantitation. Areas of concern with 

HALLIBUICTON NUS 
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~E~~~~E~ 5 
PA 

ct to data quality are lis%ed below. 

Minc?r ~~~b~~rn~ 

a ~~t~yle~@ ChlOJZidE2 p 
b~ty~~hth&lat@ were de 
~~%~~d~ rinsate, and/or trip blanks. Positive 
results for these common contaminants reporte 
at concentrations less than 10x the rnax~m~ 
amoun% found in the blanks are qualified ""B"". 
These results are biased high, 
I,P,1-trichloroethane was 
associated laboratory and/or field blan 
analysts. Sample results less than 5x th 
~e~~~t~g maximum found in the blanks ,are 
g~a~ifi~d "B"'. These results are biased high. 

e Initial calibration Percent Relativ 
Deviations %RSDs) for aceton 

fluoranthen exceeded the 30% 
limit. itive results for acetone not 
affected by blank contamination, and ~~~it~~~ 
results for b~~~o~k~fluora~t~e~~ are ~~a~~~~~~ 
as estimated, '"J"", in affected ~arn~~~~~ 

l A ccsntinufng calibration Percent Differe 
(%a) for bis(2-chloroisopropyl)ether excee 
50% * ~~~d~t~~ts for this ~orn~~~~~ in affec 
samples are qualified as estimated, nWJ**. 

Nott?ar~ 

Initial cali ration Percent Relative S%andard ~@~~~%~~~ 
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Positive results for some compounds in some samples are qualified 
as estimated "J" because they are below the Contract Required 
Quantitation Limit (CRQL). 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation** (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

Z&d&m- 
KENT WEAVER 

HALLIBURTON NUS ' 
Data Validator 

DEBRA A. SCHEIB 
HALLIBURTON NUS 

Data Validation Quality 
Assurance Officer 

HALLTRLJRTON N1 J’ 
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c-49-12-1-235 

TO: DON BLACKERT DATE: DECEMBER 20, 1991 

FROM: KAREN M. SMECKER iOPIES: D. A. SCHEIB 

SUBJECT : INORGANIC DATA VALIDATION - TAL METALi 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG ALSS-1 

I 

. SAMPLES: 

ALSS-1 ALSS-2 ALSS-3 . ALSS-4 
ALSS-4D ALSS-5 ALSS-6 I ' ALss-7 
ALSS-8 ALSS-9 ALSS-10 ALSS-1OD 
ALSS-11 ALSS-12 

The sample set for the Willow Grove Site, Case No. 3552, SDG ALSS- 
1, consisting of 14 soil samples (including two field duplicate 
pairs) was analyzed for Target Analyte List (TAL) metals. No field 
quality control blanks were analyzed under this sample set. 

The samples were collected by HALLIBURTON. NUS Environmental 
Corporation on 09-17-91, and analyzed by Ceimic Corporation 
Laboratories under NEESA Level D QA/QC criteria. All analyses were 
conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 7188 analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 

.calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) interference check sample results, 
surrogate recoveries, matrix spike and Laboratory Control Sample 
(LCS) results, laboratory duplicate precision, post digestion spike 
recoveries, Method of Standard Addition (MSA) results, ICP serial 
dilution results, and analyte quantitation. Areas of concern with 
respect to data quality are listed below. 

Minor Problems 

0 The matrix spike recovery for antimony was below the 
lower quality control limit. Also, the associated post 
digestion spike recovery for this analyte was low 
(< 858). Positive results and nondetects for this 
analyte are qualified as biased low, (Ll and (UL), 
respectively. 

p-37 



l A~~rni~~rn~ barium, beryllium, calcium, chr 
iron and zinc were detected as contaminan 
laboratory calibration and preparation blanks. Positfv 
results for these analytes less than 5X the maximum Black 
c~n~arni~at~o~ are qualified (B) and are biased high. No 
actions were taken for aluminum, barium8 c~l~~~rn~ iron 
and zinc since all sample concentrations for t~@~e 
analytes exceeded 5X the ma%~m~rn ~~~~~rn~~a~t 
C~~c~~t~at~Q~s e 

e Some calibration curve 
thallium and arsenic were below the 
criterion. All, samples were affected 
eleven samples were affected for arsenic. In a~d~t~~~~ 

graphite furnace post digestion spike recovery for 
thallium in sample ALSS-4D was below‘the lower quality 
~~~~~~~ limit. Positive results and n~~~ete~t~ for 
tZU23@niC and thallium in the affected carnages are 
qualified as estimated (J) and (WJ) ~es~e~t~v~~~~ 

e The Method of Standard Additions ESSAY ~~~~e~at~~~ 
coefficient for selenium in sample ALSS was low (a 
0.995). Also, the calibration c~~~~~at~~n 
coefficient associated with this MSA 6 was below 
the 0.995 quality control limit. The ~Qsit~ve 
result in this sample is qualified as estimat 

0 ICP interferences were noted for several a~~~~~~~ durin 
the Interference Check Sample (ICS) analysis. sarn~~~ 

ALSS-4D and ALSS-9 had high c~~~e~t~~t~~~~ of 
inum and/or iron. Positive results f 

urn, copper, nickel, 
~arn~~~~ are qualified as biased high I;R since false 
positiwe results may exist. 
sccurred for cadmium in these sa 
thczse samples are qualified as bias low (Ia) and (m.0). 

~~~~~a~~ry duplicate irnprec~~~~n was nitty for front 
lead, manganese and zinc. In addition, th 
recovery for Lead was high (> 125%) and 
WeI seen for manganese in some. sa 
results for these analytes are qualff 
a'JB; no nondetects were reported, 

RLSS-4D and ALSS-IOD are field du 
and ALSS-PO, ~@s~~ctiw~iy~ 

F-38 
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CRDL Standard analysis recoveries for several analytes failed to 
meet the 90 - 110% quality control criteria. No actions were taken 
since qualifications only apply to high concentration samples. 

Negative concentrations were reported for barium and manganese in 
the laboratory method blanks. Absolute values for these 
concentrations were not > the CRDL, therefore, no qualifications 
were needed. 

Antimony, which was not supposed to to be present in the ICS 
Solutions, was detected in these solutions at positive 
concentrations > the IDL. However, no actions were required since 
affected sample results are qualified on the basis of blank 
contamination. 

Graphite furnace post digestion spike recoveries for selenium in 
four samples exceeded the 115% upper quality control limit. No 
action was taken in the affected samples because reported results 
are nondetects. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

GLtL d ~~&0lt- 
DEBRA A. SCHEIB 

HRLL,tiURTON NUS 

I Data Validator. 
HALLIBURTON NUS 

Data Validation Quality 
Assurance Officer 

HALLIBURTONNW 





I 
E 

t, 

I 
P 

I 
1 
I 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

INTERN& CORRESPONDENCE 

c-49-10-l-201 

DON BLACKERT DATE: OCTOBER 16, 1991 

KENT WEAVER COPIES: D. A. SCHEIB 

ORGANIC DATA VALIDATION - VOA/BNA/PESTICIDE & PCBs 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG SSL-Sl 

9SL- 

Sl s5 s9 513 S16D 
s2 S6 SlO s14 
s3 57 Sll s15 
s4 S8 s12 S16 

TB0905 

The sample set for the Willow Grove Site, Case No. 3552, SDG 9SL- 
Sl, consists of a total of seventeen soil samples analyzed for TCL 
(Target Compound List) volatile and semivolatile organic compounds 
and pesticide/PCBs. Included with this sample set are one field 
duplicate pair and one trip blank. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 8240; semivolatile compounds were analyzed for 
using EPA Method 8270; and pesticides and PCBs were analyzed for 
using EPA Method 8080. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) l/87 analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, field duplicate precision, compound 

HALLIBURTOPJNUI 
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affected samples. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Relative Percent 
Difference (RPD) exceeded the quality control limit for l,l- 
dichloroethene. No action was taken because no positive result was 
reported for this compound in the unspiked sample. 

One confirmation column continuing calibration %D for 4,4'-DDT 
exceeded the 20% quality control criterion for the confirmation 
column. No action was taken because no positive results were 
reported for the affected compounds. 

The dibutylchlorendate Percent Surrogate Recovery (%R) for sample 
9SL-S16 exceeded the upper quality control limit. No action was 
taken because no positive results were reported for any 
pesticide/PCB compound in this sample. 

MS and/or MSD %Rs for several compounds exceeded the upper QC 
limits. No qualifications were made because no positive results 
were reported for any of the affected compounds in the unspiked 
sample. 

Positive results for some compounds in some samples are qualified 
as estimated "J" because they are below the Contract Required 
Quantitation Limit (CRQL). 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

a&? Izsx4x 
DEBRA A. SCHEIB 

HALiIBURTGN NUS: 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

HALLIBURTONNU' 





INTEma coRREsPoNDENcE 

C-49-12-1-204 

TO: DON BLACKERT 

FROM: NORMAN STRAUB 

DATE: DECEMBER 18, 1991 

COPIES: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS and CYANIDE 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG SSL-Sl 

SAMPLES: 

9SL-Sl 9SL-S2 9SL-s3 9SL-S4 
9SL-s5 9SL-S6 9SL-s7 9SL-S8 
9SL-s9 9SL-SlO 9SL-Sll 9SL-S12 
9SL-s13 9SL-s14 9SL-s15 9SL-S16 
9SL-S16D 

The sample set for the Willow Grove Site, Case No. 3552, SDG 9SL- 
Sl, consists of a total of seventeen soil samples analyzed for 
Target Analyte List (TAL) metals and cyanide. Included with this 
sample set are one field duplicate pair and no field quality 
control blanks. 

The samples were collected by HALLTBURTON NUS Environmental 
Corporation on 09-05-91, and analyzed by Ceimic Corporation 
Laboratories under NEESA Level D QA/QC criteria. All analyses were 
conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 7/88 analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed with the exception of those 
results qualified as unreliable, R. The findings offered in this 
report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) 
results, matrix spike and Laboratory Control Sample (LCS) results, 
laboratory and field duplicate precision, Post Digestion Spike 
(PDS) recoveries, Method of Standard Addition (MSA) results, ICP 
serial dilution results, and analyte quantitation. Areas of 
concern with respect to data quality are listed below. 
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e The GF PDS 8R for selenium in samples 9SL-S6 
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exceeded the 10% quali 
Positive results reported f 
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Notes 

Some CRDL Standard analysis recoveries for selenium, iron and 
nickel exceeded 120%. Additionally, some CRDL Standard analysis 
recoveries for silver were less than the lower quality control 
limit. No action was taken as qualification is only required for 
high concentration analyses. 

Although aluminum, calcium, chromium, and sodium were detected in 
associated blank analyses, no qualifications to the data were made 
because all sample results for these analytes were greater than the 
respective action levels. 

The MS %R for lead was less than 30%. No action is required, 
however, since the spiked amount for lead was less than one-fourth 
of the unspiked sample result. 

The correlation coefficient for the Method of standard Additions 
(MSA) analysis of arsenic in sample 9SL-Sl was less than the 0.995 
quality control limit. No action was taken as all.posftive results 
reported for this compound are qualified because of blank 
contamination. 

GFAA PDS recoveries for arsenic in samples 9SL-S2, 9SL-S12, and 
9SL-S15 failed to meet the 85-115% quality control criterion, 
however, no qualifications were necessary since arsenic in the 
reanalyses of these samples was quantitated via acceptable MSA 
analyses. 

The PDS %Rs for arsenic in several other samples also failed to 
meet quality control criteria, however, no actions were required 
since the PDS %Rs'for the reanalyses were acceptable. 

GFAA PDS %Rs were noncompliant for lead in two samples. No actions 
were taken since the affected samples were reanalyzed and the 
associated PDS %R or MSA correlation coefficient were acceptable. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 
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c-49-12-1-54 

DON BLACKERT DATE: DECEMBER 4, 1991 

DWAYNE S. MOCK COPIES: D. A. SCHEIB 

ORGANIC DATA VALIDATION - VOA/BNA/PESTICIDE/PCB 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG SSLW-1B 

9SLW-1B SSLW-1c 9SLW-3B 9SLW-3c 9SLW-3CD 
9SLW-4B 9SLW-4c 9SLW-5 PRW-4 PRW-4B 
PRW-5 PRW-5B R0920 R0923 TB0920 
TB0923 

The sample set for the Willow Grove Site, Case No. 3552, SDG SSLW- 
1B, consists of a total of twelve aqueous environmental samples 
(including one field duplicate pair), two rinsate blanks and two 
trip blanks analyzed for TCL (Target Compound List) volatile 
organic compounds. Eight of these samples are also analyzed for 
semivolatile compounds and five were analyzed for pesticide/PC33 
organic compounds. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Semivolatile compounds were analyzed 
for using EPA Method 625; pesticides and PCBs were analyzed for 
using EPA Method 608. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of* Work (SOW) l/87 analytical 
and reporting protocols. 

Summarv 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, compound identification and compound 
quantitation. Areas of concern with respect to data quality are 
listed below. 
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C-49-12-1-268 

1 t TO: DON BLACKERT DATE: DECEMBER 28, 1991 

FROM: DWAYNE S. MOCK COPIES: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
. WILLOW GROVE NAVAL BASE 

CASE NO.- 3552, SDG SSLW-1B 

SAMPLES: 

9SLW-1B 
SSLW-3CD 
PRW-4 
R-0923 

9SLW-1c 9SLW-38 9SLW-3c 
9sLw-4a 9SLW-4c 9SLW-5 
PRW-48 PRW-5 PRW-5B 

The sample set for the Willow Grove Site, Case No. 3552, SDG 9SLW- 
IB, consists of a total of twelve water samp.les analyzed for Total 
Target Analyte List (TAL) metals. Included with this sample set 
are one field duplicate pair and one rinsate blanks. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation on 09-20-91 and 09-23-91, and analyzed by Ceimic 
Corporation Laboratories under NEESA Level D QA/QC criteria. All 
analyses were conducted in accordance with the Contract Laboratory 
Program (CLP) Statement of Work (SOW) 7/88 analytical and reporting 
protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) interference check sample results, 
surrogate recoveries, matrix spike and Laboratory Control Sample 
(LCS) results, laboratory and field duplicate precision, post 
digestion spike recoveries, Method of Standard Addition (MSA) 
results, ICP serial dilution results, and analyte quantitation. 
Areas of concern with respect to data quality are listed below. 
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Notes 

Although barium, calcium, magnesion, manganese and silver were 
detected in laboratory blanks analyzed with this sample set, no 
qualifications to the data were required because no positive sample 
results were reported for silver, and all sample results for the 
other analytes are greater than the associated action levels. 

Some CRDL Standard analysis recoveries for mercury and silver were 
less than the lower quality control limit. Additionally, some CRDL 
Standard analysis recoveries for selenium exceeded the upper 
quality control limit. No action was taken as qualification is 
only required for high concentration analyses. 

The laboratory duplicate Relative Percent Difference (RPD) for 
arsenic, copper, and zinc exceeded the 20% quality control limit 
for aqueous samples. Difference results were less than the CRDL, 
therefore no action was required. 

The Percent Differences (%Ds) for several analytes results reported 
for the ICP Serial Dilution analysis exceeded the 10% quality 
control limit. All sample results were less than 50X IDL, 
therefore no action was necessary. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
“Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

st!iu-z$~, 4/&z4 JIzh.Ai*MSu 
iDwayne S. Mock Debra A. Scheib 

HALLIBURTON NUS HALLIBURTON NUS 
Data Validator Data Validation Quality 

Assurance Officer 

HALLIBURTON NU 





IN’IZIUUL CO~PONIIENCE 

C-49-12-1-267 

TO: DCNBLACKERT DATE: DECEMBER 28, 1991 

FROM: DWAYNE 8. MOCK COPIESZ D. A. SCREIB 

SUBJECT: IKORGAWIC DATA VALXDATICN - DISSOLVED NETALS 
WILLOW GROVE! NAVAL BASE 
CASE NO. 3552, SDG 9SLW-1B 

SAMPLES: 

9SLW-1B 9SLW-1C 
9SLW-3CD 9SLW-4B 
PRW-4 PRW-4B 

9SLW-3B 9SLW-3c 
9SLW-4c 9SLW-5 
PRW-5 PRW-5B 

The sample set for the Willow Grove Site, Case No. 3552, SDG 9SLW- 
lB, consists of a total of twelve water samples analyzed for Target 
Analyte List (TAL) metals. Included with this sample set are one 
field duplicate pair and no field quality control blanks. 

The samples were collected by BALLIBURTON NUS Environmental 
Corporation on 09-20-91 and 09-23-91, and analyzed by Ceimic 
Corporation Laboratories under NEESA Level D QA/QC criteria. All 
analyses were conducted in accordance with the Contract Laboratory 
Program (CLP) Statement of Work (SOW) 7/88 analytical and reporting 
protocols. 

Summarv 

All analytes were successfully analyzed with the exception of those 
results qualified as unreliable, (R). The findings offered in this 
report are based upon a general review of all available data 
including data completeness, holding times, initial and continuing 
calibration verification data, laboratory blank results, 
Inductively Coupled Plasma (ICP) interference check sample results, 
surrogate recoveries, matrix spike and Laboratory Control Sample 
(LCS) results, laboratory and field duplicate precision, post 
digestion spike recoveries, Method of Standard Addition (MSA) 
results, ICP serial dilution results, and analyte quantitation. 
Areas of concern with respect to data quality are listed below. 
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f--L523 f=&z 



C-49-12-1-267 
DON BLACKERT 
DECZKBER 18, 1991 
PAGE THREE 

Although calcium and magnesium were detected in laboratory blanks 
analyzed with this sample set, no data qualifications were made 
since all sample results for these analytes are greater than the 
associated action levels. 

The laboratory duplicate Relative Percent Difference (RPD) for 
arsenic and chromium exceeded the 20% quality control limit for 
aqueous samples. Difference results were less than the CRDL, 
therefore no action was required. 

The Percent Differences (%Ds) for several analytes results reported 
for .the ICP Serial Dilution analysis exceeded the 10% quality 
control limit. All sample results were less than 50X IDL, 
therefore no action was necessary. 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Inorganic Data Validation" (6/88), as 
amended for use within EPA Region III, and the NEESA document 
ffSampfing and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated Ito address only thOS8 problem areas 
affecting data quality. Documentation, of compliance for non- 
problem areas is presented in the attached Appendix D. 

"1 attest that the data referenced herein was validated according 
to the agreed upon validation criteria 'as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

'DWAYNE S. MOCK 
HALLIBURTON NUS 
Data Validator 

Attachments: 

DEBRA A. SCHEIB 
HALLIBURTON NUS 

Data Validation Quality 
Assurance Officer 

1. Glossary of Data Qualifier Codes. 
2. Appendix A - Data Summary .- This includes all positive results 

and data with qualifier codes, if applicable, 
3. Appendix B - Results as Reported by the Laboratory for all 

Target Compounds. 
4. Appendix C - Data Validation Worksheets. 
5. Appendix D - Support Documentation includes details to 

support the statements in this report. 
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SUBJECT: 

SAMPLES: 

DON BLACKERT DATE: OCTOBER 25, 1991 

JENNIFER HUBBARD COPIES: D. A. SCREIB 

ORGANIC DATA VALIDATION - VOA 
WILLOW GRGVE - FIRE TRAINING AREA 
CASE NO, 3552, SDff FTAB-5-0002 

Soils: 

FTAB- 

5-0002 5-1812 6-1012 7-0608D 
5-0204 6-0002 7-0002 8-0002 
5-0406 6-0204 7-0204 8-0406 
5-0406D 6-0406 7-0406 8-0608 
5-0608 6-0608 7-0608 8-1012 

Overview 

The sample set for the Willow Grove site, Case No. 3552, SDG FTAB- 
5-0002 consists of a total of twenty soil samples analyzed for TCL 
(Target Compound List) volatile organic compounds. Two field 
duplicate pairs were included, but no field quality control blanks 
were included with this analytical data set. 

The samples were collected by BALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. The analyses were conducted using 
EPA Method 625; pesticides,and PCBs were analyzed for using SW846 
Method 8240, in accordance with Contract Laboratory Program (CLP) 
Statement of Work (SOW) 2/88 analytical and reporting protocols. 

Sununarv 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, field duplicate precision, compound 
identification and compound quantitation. Areas of concern with 
respect to data quality are listed below. 

HALLIBURTQNNU! 



e Maximum concentrations of 6 
methylenechloride and 6 ug/kg aeetone 
detected in the laboratory method blanks, 
Action levels of 60 ug/kg for each of 
compounds were used to evaluate the s 
data, 

A maximum concentration of w/kg l,J-, I- 
trichloroethane was detected i the laboratory 
metbod blanks. An action lev 
used to evaluate the sample data. 

Positive results for these co Oundb less t~a~ 
the action levels are quali Thes 
results are biased high. 

e Some continuing calibration 
Differences (%Ds)l for methylene chloride and 
acetone were > 50%. Nondetects for me 
chloride in affected samples are quali 
estimated, wUY'n. No further actions wer 
taken for positive results in affected 
for these compounds since they are gu 
for blank contamination, 

e Some continuing calibration %Ds for several 
~~~~~~~ds exceeded the 25% quality control 
limit rn The positive result for 2-hexanon 
one affected sample is qualified as estimat 
WJW . No further actions were taken for 
remaining compounds in affected samples since 
either positive results are qualified due to 
blank contamination or reported sample re 
were nondetects, 

Notes 

The ositiv result for 2-hexanone i 
qualified as estimated, “Jff f bet 
~0A~eA~Kat~~A below the Contract 
(~~~~~ - 

a ~ax~rn~rn concentration of 1 ug/kg I, 
in the labaratosy ~e~~~~ blanks, no 

/f-d& 

Wi3S 
as 
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all positive results for this compound are above the associated 
action level, 

The only positive results reported for the field duplicate pair 
were attributable to blank contamination. 

The data for these analyses were reviewed with reference to the EPA 
tlFunctional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The te%t of this 
report has been formulated $o address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented- in the Navy Clean Data Validation 
Checklist, attached as Appendix D. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

. IJennifer Hubbard 
zlibwi?a, 

Debra A. Scheib 
,'HALLIBURTON NUS \ 

1 
Data Validator \ 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

Attachments: 

1. Glossary of Data Qualifier Codes. 
2. Appendix A - Data Summary - This includes all positive results 

and data with qualifier codes, if applicable. 
3. Appendix B - Results as Reported by the Laboratory for all 

Target Compounds. 
4. Appendix C - Results of all Tentatively Identified Compounds 

(TICS) which have been corrected to exclude method artifacts 
and laboratory contaminants. 

5. Appendix D - Data Validation Worksheets. 
6. Appendix E - Support Documentation includes details to 

support the statements in this report. 

HALLIBURTON NU! 





c-49-10-1-195 

TO: DON BLACKERT DATE: .OCTOBBB 15, 1991 

FROM: KAREN SABOLOSKY COPIESS D. A. SCHBIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA 
WILLOW GROVE - FIRE TRAINING AREA 
CASE NO, 3552, SDG FTAB-13-0204 

SAMPLES: 

FTAB- 

13-0204 14-0406 15-0002 16-0406 
13-0406 13-0406D 14-0608 15-0406 
15-0406D 16-0608 13-0608 14-0810 
15-0810 13-1012 14-1012 15-1214 
13-1214 .14-1209 14-1209D 15-1618 

The sample set for the Willow Grove Site, Case No. 3552, SDG F'TAB- 
13-0204, consists of a total of twenty soil samples (including 
three field duplicate pairs) analyzed for TCL (Target Compound 
List) volatile organic compounds. No field quality control blanks 
were included with this sample set. 

The samples were collected by NALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 8240. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) l/87 analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, compound identification and compound 
guantitation. Areas of concern with respect to data quality are 
listed below. 

HALLIBURTOFJNU! 



6 chloride and acetone were detect 
in tory method, rinsatr, and/or trip 
blanks e Positive results for these common 
contaminants reported at concentrations less 
than 10x the maximum amount found in %h 
blanks are qualified Wn. These results ar 
biased high. The CQmpounds 1,1,1- 
trichloroethane, 1 ,I-dichloroethene, and 2- 
hexanone were also found in 
laboratory and/or field blank 
Sample results less %han 5x the reported 
maximum found in the blanks are qualified Wr@ 
These results are biased high, N 
qualifications were made for 2-haxanon 
because no positive results were reported for 
this compound in any sample. 

A calibration Percent Difference 
ch eded 50%. No further action was 
poscxtxve results were reported for this 
samples and these results are qualifi 
comtam~ma%~~m~ 

calibration %Ds for ~rornorn~t~a~~~ 
OR tetrachloride, 
I dibromochloromethane, trans-I,3 

~rQethem~ exceeded the 25% quality 
action was taken for I,l,l-trichloroethan 
ar ualif based on blank contamination. No qu 
ma ftxt- other compounds because no posit 
re~~~%~d for these c~rn~o~~ds in affected sarn~~~~~ 

The Relative Percent Difference (%RPD) for the ~a%r~x Spik 
licate ~~~~~~~~ analysis of ~~~-~~~~~~~o~%~ 

er quality control limit, No action was tak 
e result was reported for this c~rn~~~~~ in 

sample, 

POSi%iV suits for some cornp~~~~s in some samplbes ar 
as ~s%ima%~~ rtJ8s because they are reported a% concentr 
the ~~~%~~~~ Required Quantitation Limit ~~~~~~* 
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The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program**. The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D. 

"I attest that the 
to the agreed upon 
Guidelines and the 

data referenced herein was validated according 
validation criteria as specified in the NEESA 

Quality Assurance Project Plan (QAPP),." 
/ 

HALLIBURTON NUS 
Data Validator 

. HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 





d=MIALLIBuRTON NUS 
.dkD Environmental Culporation INTERNAL CORRESPONDENCE 

C-49-10-1-242 

TO: DON BLACKERT DATE: OCTOBER 18, 1991 

FROM: KAREN sABoLosxY COPIES: D. A. SCEEIB 

SUBJECT: ORGAXIC DATA VALIDATION - VOA 
WILLOW GROVE - FIRE TRAINING AREA 
CASE NO. 3552, SDG FTAB-16-1012 

SAMPLES: 

Soils: FTAB- 

16-1012 16-1214 16-1416 

Waters: TB0903 

The sample set for the Willow Grove Site, Case No. 3552, SDG FTAB- 
16-1012, consists of a total of three soil samples and one trip 
blank analyzed for Target Compound List (TCL) volatile organic 
compounds. No field duplicate pairs were included in this 
analytical data set. 

The samples were collected by BALLIBURTON NUS Environmental 
Corporation and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria, The analyses were conducted using 
EPA SW846 Method 8240. All analyses were performed using Contract 
Laboratory Program (CLP) Statement of Work (SOW) l/8? analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, compound identification and compound 
quantitation. Areas of concern with respect to data quality are 
listed below, 

Minor Problems 

6 The Percent Difference (%D) for the continuing 
calibration of l,l,l-trichloroethane exceeded 
the 50% quality control limit. Nondetects in 
affected samples are qualified as estimated, 
UJ. 



a The common contaminants methylene chloride an 
acetone were detected in laborato 
and/or trip blank analyses. Pos 
res;ults for these compounds 
concentrations e 10X the maximum c 
found in the blanks are qualified, B. Th 
results are biased high, 

s for the continuing calibrations of bro 
tetrachlori bromodiehlorometbane, 1,2-dicbloroe 

dibromochloroethane, trans-X,3- 
brom&orm# and tetracb~~~o~~~e~~ 

quality control limit. No action was taken sine 
results were repo ed for these compounds in af 

h the compound l,l,l-trichloroethane was also det 
ted fslank analyses, no qualifications to the data w 

no positive results were reporte for this co 

One co oun was detected as a Te~~ati~~~~ ~d~~t~~~e 
(TIC) a la ratory method blank. However, 
were made sin this corn~~u~~ was not identified in any of th 
samples e 

ositive results for co~~~~~ds reported at 
he ~~~~r~~~ Required Quantitation Limit 

estimate~~ 83, 

data for th se analyses were reviewed with ref 
nctional Gu elines for Organic Data Wali 

ed for use within EPA Region III, 
ling and Chemical Analysis Quality As 
avy ~~sta~lat~~~ Restoration Program"". 

report has been formulated to aQdress only 
affecting ata quality. ~~~~rne~t~ti~~ of 
problem ar 
CheckPist, 

is presented in the Navy CL 
att~~~~a as Appendix D. 
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II 
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8 
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8 
I 
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U 
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"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

'. Data Validator 

Attachments: 

BALLIBURTON NUS 
Data Validation Quality 

Assurance! Officer 

1. Glossary of Data Qualifier Codes. 
2. Appendix A - Data Summary - This includes all positive results 

and data with qualifier codes, if applicable. 
3. Appendix B - Results as Reported by the Laboratory for all 

Target Compounds. 
4. Appendix C - Results of all Tentatively Identified Compounds 

(TICS) which have been corrected to exclude method artifacts 
and laboratory contaminants. 

5. Appendix D - Data Validation Worksheets. 
6. Appendix E - Support Documentation includes details to 

support the statements in this report. 

HALLIBURTONNU 
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INTERNAL CORRESPONDENCE 

C-49-11-1-264 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

FTAW-IB 
FTAW-6B 
R0919 

DON BLACKERT DATE: NOVEMBER 22, 1991 

KENT WEAVER COPIES: D. A. SCHEIB 

ORGANIC DATA VALIDATION - VOA/BNA/PESTICIDE/PCB 
WILLOW GROVE NAVAL BASE 
CASE NO. 3552, SDG FTAW-1B 

FTAW-5 FTAW-SD FTAW-6 
FTAW-7 FTAW-7B TB-0919 

The sample set for the Willow Grove Site, Case No. 3552, SDG FTAW- 
IB, consists of a total of seven aqueous samples analyzed for TCL 
(Target Compound List) ,volatile organic compounds. One of these 
samples is also analyzed for semivolatile and pesticide/PCB organic 
compounds. Included with this sample set are one field duplicate 
pair, one rinsate blank, and one trip blank. 

The samples were collected by HALLIBURTON NUS Environmental 
Corporation, and analyzed by Ceimic Corporation Laboratories under 
NEESA Level D QA/QC criteria. Volatile compounds were analyzed for 
using EPA Method 621; semivolatile compounds were analyzed for 
using EPA Method 625; and pesticides and PCBs were analyzed for 
using EPA Method 608. All analyses were conducted using Contract 
Laboratory Program (CLP) Statement of Work (SOW) 2/88 analytical 
and reporting protocols. 

Summary 

All compounds were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data 
including data completeness, holding times, GC/MS tuning and 
calibration data, laboratory and field blank results, surrogate 
recoveries, matrix spike/matrix spike duplicate results, internal 
standard performance, field duplicate precision, compound 
identification and compound quantitation. Areas of concern with 
respect to data quality are listed below. 

HALLIBURTONNUS 



e ~~t~yi~~~ chloride, acetone, and toluene were 
detected in laboratory method, finsate, and/or 
trip blanks. Posftiwe results for th 
~~~~~ contaminants reported at cmee 
less than 10x the maximum amount' 
blanks are qualified p'B@'. These results are 
biased high a 

e ~~~t~rn~~~~ calibration Percent Dfffere 
for hexachlorobenzene exceeded 5 

Positive results for this ~~~~~~~~ in affecte' 
S~~~~~S are qualified as estimated "'J"' ; 
~~~~~t~cts are qualif.ied as @st~~at~~ VJJ"". 

Notes 

InitiaB cali ration Percent Relative Standard ~~~~at~~~~ (%R 
for ~a~~o~ tetrachlsride, and be ~i~~~a~t~~~ 

d the 30% quality control limit. El0 n 
no pssitive results were reported for t co 

calibration Percent Di s) for benzoic aci 
and benso ~X~~~~~~ the 3 

quality csntrol limit. No alificatiens 
results were repor ~~~~S in affect 
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Positive results for some compounds in some samples,are qualified, 
as estimated, "J", because they are below the Contract Required 
Quantitation Limit (CRQL). 

The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (2/88), as 
amended for use within EPA Region III, and the NEESA document 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program". The text of this 
report has been formulated to address only those problem areas 
affecting data quality. Documentation of compliance for non- 
problem areas is presented in the attached Appendix D 

"I attest that the data referenced herein was validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

/ 
e-- 

KENT WEAVER 
IIALLIBURTON NUS , 
Data Validator 

HALLIBURTON NUS 
Data Validation Quality 

Assurance Officer 

HALLIBURTONNUC 
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SRAPIRO AND YILK Y TES? FOR SODDNESS OF FXT - PAGE ONE OF THREE 
1-=8I~~~l~===== -ll-==tm 

: site: u1LLw CROVE MS Datff: D4/14/92 : 

: Location: HORSMN wP.,PA Filenms: 6cxGu-TL : 

: Chemical: SACXGRDUND SOIL - THALLIllW Operator: AEH : 
:mrrrtrumnrrrtrtrr=~-~~~-~~~-~- rrrrrturur-: 

: Enter Nufber of Dccurrences cm: 10 (n awst be >= 3) : 
:--rr+rP%s~mxs?%mx~-~% ~ll%sxPI~l~~~~~ ~rrrrrrrrrrrrrrr~-: 

: Enter Variates CX): 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

senpte 
~~~~~~~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

X 
--s-w---- 

.03 

.15 

.15 

.15 
l 15 
.15 

.205 
25 
-26 
-35 

x-2 

smwion: 

PC-4 
2.25e-2 
2*25e-2 
2.25e-2 
2.25c-2 
2.25e-2 

4.2D3c-2 
6.25a-2 
6.76~2 

1.225e-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.----s-s- 

.4lkD25 

LNW 
~~-~~~-~~ 

-3.50656 
-1.89712 
-1.89712 
-1.89712 
-1.89712 
-1.89712 
-1.58415 
-1.38629 
-1.347D7 
-1.04982 

0 
0 
D 
6 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~~~~~~~-~ 

-18.36Of 

LNMl==2 : 
~~~~-~~~~ : 

12.29595 : 
3.599066 : 
3.599064 : 
3.599064 : 
3.599D64 : 
3.599064 : 
2.511418 : 
1.921812 : 
1.1146D7 : 
1.102126 : 

0 : 
0 : 
0 : 
0 : 
0: ". 

0 : 
0 : 
0: 
0 : 
0: 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 

----~~~~~ : 

37.64123 : 



Xln-i+l1 - xm 
~~~~~~~~~~~-~~. 

3.2e-t 
l.le-1 

le-1 
5.51~2 

0 
.O 
D 
0 
0 
0 
0 
0 
D 
a 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 



SHAPIRO AUD UILK U TEST FC@ GODDNESS OF FIT - PAGE THREE OF THREE 
IPtll~llllliD=~ax~~~*~- m-DI=pIw *mu--~~--~~~~ 

: Site: UILLW GROVE NAS Data: 04/14/92 : 

: Location: HORSY TIJP., PA Filenme: SCKW-TL : 

: Chaaical: BACKGROUND SOIL - THALLIUI Operator: AEH : 
:ru-rr-mrrmPu===a~~mwJ- PI~UIIIPII~I -=: 

: Calculate U: U = Cl/d)*CSuR(Ai*CXtn-i+la - Xtil))P2 : 
~.......~.~.~...~.~.~....................................................................~....~~~.~~~.~~~~~~~..~~~ 

: Log-nom1 DJstrikrtim: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
: 
: 
: 
: summticm: 

Sumation**2: 
: 
: ucatc = -7687147 

Ai 
. . . . . . . . 

-5739 
.3291 
.2141 
.1224 
.0399 

D 
D 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Xln-i+ll - Xtil 
. . . . . . . . . . . . . . . 

2.456736 
.3500463 
.3108256 
-3123747 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 

Ai*(Xfn-iill - Xlil) 
. . . . . . . . . . . . . . . . . . . . 

1.409921 
.1810202 
-1093678 
.0382347 

D 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 0 

. . . . . . . . . : 
1.m543 : 
3.022533 : 

: 
Utable = .a42 Wcalc - &able = -.073285 : 



Entap nuabw of sa~@es: IQ 

Dagrees of Frocdan: 9 

s-L@ Elo. 
. . . ..s.... 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
$1 
'12 
13 
14 
15 
16 
I7 
1 
19 
20 
21 
22 
2K 
24 
25 
26 
27 
28 
29 
30 

Sm!pLa Rmulta 
. . . . . . . . . . . . . . 

-24 
.15 
25 
.t5 
.fS 
.I5 
A3 
-35 
-15 

-205 

(Xi-XhrF2 
. . . . . . ..w.sm 

.oQ5moK 

.QolwQ3 

.Qcw9Q3 
-0O119Q3 
.0011903 
.001wo3 
.0238T[# 
.Q2?39Q3 
.oQ'tt 
A004203 

0 
a 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

IJ I- 9% rxmfi~e Limit on mm: .2465OW 



SRAFIRO ARD UILK U TEST FOR GOODNESS OF FIT - PAGE ORE OF THREE 
PB-lm-am=== -a= 

: Site: YILLOU GROVE WAS Date: 04/14/92 : 

: Location: HORSHAN WI'., PA FiLeruma: ECKGU-NN : 

: Chaadcal: 8ACKGROUND SOIL - RANMNESE Operator: AEH : 
:-rrmrrrtrru~--==================== ru-r: 

: Enter N&m of Occurrences 00: 10 (n trust be *= 3) : 
:~lflllLIPII=~sx-~~~-z%~~ ax-s==sasm -~==rrrm: 

: Enter Variatas <X1: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: I 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

Smple 
. . . . . . . . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2D 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

X 
. . . . . . . . . 

256 
358 
369 
370 
497 
523 
526 
667 
921 

1360 

summtion: 

x-2 
. . . . . . . . . 

6.5536a4 
1.2816e5 
1.3616e5 

1.369es 
2.47Ole3 
2.7353e5 
2.7668e5 
4.4489e5 
8.4824e5 
l.%496e6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 

. . . . . . . . . 

4406705 

LNMI 
. . . . . . . . . 

5.545177 
5.880533 
5.910797 
5.913503 
6.208590 
6.259581 
6.265301 
6.502790 
6.825460 
7.2152440 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. . . . . . . . . 

62.52697 

LNWH2 : 
. . . . . . . . . : 

30.74899 : 
34.58067 : 
34.93752 : 
34.96952 : 
38.54659 : 
39.18236 : 
39.25400 ': 
42.28628 : 
46.58690 : 
52.05969 : 

0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0: 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 

. . . . . . . . . : 

393.1525 : 



SHAPlRO AWD WlLK U TEST FOR OOQIWESS OF FIT = PAGE TM0 OF THREE 
=-13-m- A llp1-%E50 

: Site: WtLLOU GROVE HAS 0atec 04/14 : I 

: Location: HORSHM TW., PA Fit-: W~W-~ : 

: ChrdCcaL: ~~~~ SON - CUNEMEOE o$mator: * AWLEM : 
:nrrro~~rrrrP~rrrr~=~~~-- mp-m ~~r~~lcrzirrl=E: 

I 
: csk%!Late u: U = (l/d)*~Sun(Af*(X[~-i+13 - Xt13))Iw2 : 
~..*...."...."....".~.....................*.....~......*.....**~*....*....~.......... . . . . . ..s.-.w...................-. 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
St.IWbBti~: 
SumrPIti~*“Z: 

Ai 
. . . . . . . . 

i5m 
.329"1 
-2141 
.1224 
.a399 

0 
0 
0 
cl 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

XEn=J+l3 - xm 
. . . . . . ...*.*.*. 

1.104@3 
5.63@2 
2.*2 
1.56& 
2.6el 

0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
cl 
0 
0 

: : 1 
: : : : I 
: : : : 1 
: : : I : : : : I 
: : t : I 
: : : : I : : : I 

: ucetc = .8249818 Utablt = 

: 



SHAPIRO Also UILK U TEST FOR G@ONESS OF FIT - PAGE THREE OF THREE 
~-~IIIuIIII-~amm -IIIIIw~IIPm ILIII--IPtLIzI 

: Site: UILLW GROVE NAS Date: D4/14/92 : 

: Locatim: HORSHAM TM'., PA Fiianma: BCKW-GIN : 

: Chemical: BACKGROUND SOIL - MANGANESE Operator: AEH : 
:rrrrrr-arrPnrrrtrrrr+PII ~m%%pIIIIIIZIIDIpn --~r~Prr: 

: Calculate Id: U = (l/d)*CSun(Ai*CXln-i+13 - Xti1)))w2 : 
~................................................................. . . . . . . . . . . . . . . ..*............................... 

: Log-normal Distribution: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: Summtion: 
: SLmlu3tEon**2- . 
: 
: ucetc = .9483908 

Ai 
. . . . . . . . 

.5739 

.3291 

.2141 

.1224 

.0399 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 

XCn-i+ll - XEil 
. . . . . . . . . . . . . . . 

1.670063 
.944927D 
.5919934 
.3517982 
.05D9914 

D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Af*(XIn-i+ll - XCil) 
. . . . . . . . . . . . . . . . . . . . 

.9584489 

.31D9755 

.1267458 

.0430401 
A020346 

D 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. . . . . . . . . 

1.441265 
2.077244 

77 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

Utsble = Wcalc - Utablc < .X%3908 1 : 



wmt 95% ~F~5~~ LlHIT THE ~~T~~~G MEAN 

Enter ~~~~~a~~ !@nsa 
Enter Matrix: Bat-&g s3il 

Enter nmlaer of muqslam: 15 

Degrees of Fre 9 

Enter sanpke ~~~t~ Cupa l/2 CRI)L far non-cktcctS> 
(h) 

NO. colx. 1OSCCOttC.) (xf-xbmH2 
. ..*. ..-.. **........ . . . . . . . . . . . . 

1 12619 7.2152413 6mm.l 
2 921 6.W 113097.7 
3 375 S*9~3503 46096.09 
4 497 6.208590 7691.29 
5 358 5.%80§33 51392.89 
6 254 5.545177 108043.7 
7 523 6.259381 3806.89 
8 667 4.502790 6733.29 
9 369 5.91079f 46526.49 

10 526 6.265351 3445.69 
11 0 0 
12 0 0 
13 0 0 
14 0 0 
15 0 5 
16 0 0 

. 17 IJ 0 
18 0 0 
19 5 0 
20 5 0 
21 0 0 
22 0 a 
23 0 5 . 
24 0 0 
2s 0 a 
26 0 0 
27 0 0 
28 D 0 
29 0 0 
30 0 0 

ncm 584.7 6.252687 331.3213 
519.4119 

(Xi-X&i+2 
*.........m. 

-9264884 
A280572 
.1150528 
.uo1%55 
.1385063 
*so05843 
.oow474 
.062546& 
.116a960 
.ooOl§89 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 

.4933202 G 3 

3 

843.8693 
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