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APPENDIX A 

Sample Log Sheets and Well Purging Data 



GROUNDWATER SAMPLE LOG SHEET 

Page I of 1 -- - 

Project Site Name: &Ob%d &AD /t/j; We Sample ID No.: &Z%MWt$.XX~b~~ WIUI 

Project No.: 7129 Sample Location: I, ssbfklo I 
Sampled By: f=c&---- 

[I Domestic Well Data C.O.C. No.: IYL 
nhonitotino Well Data Typepf Sample: 
Y -- 

fl Other Wil Type: wow Concentration 
[I QA Sample Type: fl High Concentration 

Color pH S.C. Temp. Turbidity Do Salinity Other 

vii Standant m&m DegreerC NTU % NA 

Cleg R S, 33 0. fOt Id-83 9 0.m - 

I I 

OBSERVATIONS I NOTES: 

Circk if Applkable: 

MSlMSD Duplicate ID No.: 

-. ----. k 



. 
l 

:. 4’ 

. P ? 



GROUNDWATeR ~dV!PLE LOG SHEET 

Proiect Site Name: 
Project No.: 

wmv tkw A&K -~ _ 
‘I, r.29 

Sampled By: i=clJ 
0 Domestic Well Data C.O.C. No.: 
B/Monitoring Well Data Type of Sample: 

Iy 

0 Other Well Type: B/zow Concentration 
0 QA Sample Type: 0 High Concentration 

lsMPLtNG DATA’ 

ate: I-a.5Vi Color pH S.C. Tamp. 

Standard mSkm DegreesC NTU 

-~ 
ate: r-45- 30 

ethod: s/G, ciQ& 

Volume pH 

Initial 

Temp.(C) Turbidity DO Salinity 

I 
I I 

~~ 
I I I 

~~ ~~~ 
I I I 

B6SERVATIONS I NOTES: 

-... 



LOW FLOW PURGE DATA SHEET . . 

WELL I.D.: 
DATE: - .’ c cc 

SlGiAT' _""1 



Project Site Name: 
Project No.: 

i 
0 Domestic Well Data 
6 Monitoring Well Oata 
0 Other Well Type: 
(j QA Sample Type: 

Page-L of 1, 

Sample JD No.: 
Sample Location: 
Sam’pled By: 
C.O.C. No.: 9#+-- 
Type of Sample: - 

mow Concentration 
0 High Concentration 

GROUNDWATER SAM.PLE LOG SHEET 

-25~99 Volume PH S.C. Temp. (C) Turbidity Do Salinity 
e.- , I I I I I 

SAMPLING DATA’ 
ower 

4. 

NA 

__ _. 
Analysis 1 Preservative 1 Contai 

‘l-c- I \/Oc-, + eLld;tru 1 &tc,L Vcl 3*-’ 

/ I I I I I I I 
‘ION INFORMATION: 

ner Requirements Colle$ed 

tO&VtPcL J 

(mu CON0 
v 

I I 
I 

ar vbQA-l-tnpu= 
I 

I 
YLI f&d. CcD#‘F 

00SERVATIONS I NOTES: 

“)l@ !jmJ 
,q#$ 

c a, 
Circk if Applicable: 

MSIMSD Duplicati: ID No.: 
- - 

, 



: 

LOW FLOW PURGE DATA SHEET 
. .’ . . 

PROJECT SITE NAME: &.@k/WH&Q )3 5u L t s ( TT= s7 WELL I.D.: s57VMJ ci3WS (u&j 
PROJECT NUMBER: -l\aA DATE: l-2F-?Y . 

: 

Time Water Level Cond. DO 
Comments 

I / I I I I I I I I 
/ I. I I I I I 

SlGi AT 
’ PAGEAr. [- 

. 
. . . 



GROUNDWATER SAMRLE LOG SHEET 

Project Site Name: -~,.&$,o~C SITE 5‘7 
Project No.: 7\2=j 

0 Domestic Well Data 
‘& Monitoring Well Data 
fl Other Well Type: 
0 QA Sample Type: 

Sample JD No.: 
Sample Location: 
Sambled By: 
C.O.C. No.: 

0 High Concentration 

9? -%- 
Circle if Applkable: 

MSlMS~ Duplicate IO No.: 
- 

+ 
, 



, 

LOW FLOW PURGE DATA SHEET . . .. . 

PROJECTSITE NAME: 11 ih . rd/ l@d @NC s’ih 77 .. WELL ,.;.: $574’@4$@49t@ ( - 

PROJECT NUMBER: us/a9 DATE: l ?-rg-py.- c 

CC -3mments 

PAGE # o’ ’ - 



GROUNDWATER SAMPLE LOG SHEET 

PageLof_L , 

Project Site Name: -m&WC SlTf 57 SampledO NO.: kF?MW t f 
Project NO.: 7\ay x42= Sample Location: gq?MU 5 

Sambled By: 
0 Domestic Well Data C.O.C. No.: i!i!e? 
JJ Monitoring Well Data Type of Sample: 
fl Other Well Type: Low Concentration 
0 CIA Sample Type: 

F 0 High Concentration 
I 

SAhlPLfNG DATA’ 

Date: /- 2z -‘Y-7 
Time: /@# 
Method: LOW FLoa 

Color pH S.C. TUIlp. Turbidity 

ViiUd Standard n&cm DegreesC N-I-U 

C-LCM 7#86 JO6 \LS 18 

cm Salinity OtJw 

Citcte if Applkrbte: 

hwMS0 Ouplicati IO No.: 
- 

Signature(s): 



LOW FLOW PURGE DATA SHEET 
. : ., 

PROJECT SiTE NAME: ‘crl- s$t 57 

PROJECT NUMBER: F/29 : 

PAGE t ‘- - 



GROUNDWATEI? SAMPLE LOG SHEET 

Page-j’ of _L 

%oject Site Name: A-*IHEADWC 51rlz s7 
%oject No.: -7\a.c3~ 

fl Domestic Well Data 
B Monitoring Well Data 
fJ Other Well Type: 
(j CIA Sample Type: 

SampledD No.: 
Sample Location: 
Sambled By: 
C.O.C. No.: 
Type of Sample: 

P Low Corkentration 
fl High Concentration 

WPLING DATAz 

ak: - c 

ITW: 9$@ 
ethod: tcw Ft...oU 

Color pH S.C. Temp. Turbidity 

visual Standard u&cm Degree5C MO 

ewe 4‘67 .mq r3,y 10 

Do Salinity other 

URGE DATA: 

,AMPLE COLLECTION INFORMATION: 

Analysis 

J--cl t/Or-b +e*l& 

1 Preservative 1 Container Requirements 

! UCL ‘1*c! 3~ctOb&VlprL 

:irck if Applicable: 

MS/MS0 Duplicali ID No.: 
- 

- 



: 

.’ . . 

,y ‘:. .I. 

‘. 

:. LOW FLOW PURGE DATA SHEET 
’ 

. 
. .’ ., 

PROJECT SITE NAME: - s3s? WELL I.D.: 
PROJECT NUMBER: DATE: c 

. 

Time I Water Level I Flow .I Temp. PH I Cond. DO I I Sttl. I Turb. I Commknts 
I. 

SIGiAT’ PAGE t ‘_ I - 



GROUNDWATEF $AfylP;Lf LOG SHEET 

project Site Name: 
Project NO.: 

“~--tiW~~ 
Sample Location: 
Sambled Bv: 

0 Domestic Well Data 
F Monitoring Well Data 
0 Other Well Type: 
(j QA Sample Type: 

C.O.C. No.: 
Type of Sample: 

-2 - 

9)c Low Concentration 
(j High Concentration 

Color pH S.C. Temp. Turbidity 

visual Standard mSkm DegreesC NTU 

~~= !%l ,3?8 13. Y I - 

Do Salinity Other 

. 
SAMPLE COLLECTION INFORM 

Analysis 1 Preserfative Container Requirements 

l-c-r vOr-~+ekL~~ 1 &CL 9°C 3*CtO&Vl~-L 

Circle il Applicable: 

MSIMSq’ Duplicate? ID No.: 
- 



. . . ; .,* . 

LOW FLOW PURGE DATA SHEET 
. : 

PROJECT SITE NAME: 
PROJECT NUMBER: ‘5’/%? 

Comments 

SlGNATf 6) 



GROUNDWATER SAMPLE LOG SHEET 

Page 11 of i -- 

Project Site Name: 
Project No.: 

(j Domestic Well Data 
B Monitoring Well Data 
0 Other Well Type: 
(j QA Sample Type: 

SampledD No.: 
Sample Location: 
Sam’pled By: 
C.O.C. No.: 
Type of Sample: 
3 Low Concentration 

0 High Concentration 

-NG DATAz I I 
Color pti S.C. TUllp. Turbidity Do Salinity other 

V&Id Scnndard mS/cm DegreesC MW 

CLEAR 5.52 :36Y lo. 4 116 A 
PURGE DATA: 

Date: /“$x6 -- $74 Volume pti S.C. Temp. (C) Turbidity Do 1 Salinity l/fbther 
, 

Method: LOLL, FloJ Initial I I I/ 

Monitor Reading (pm): h/n, t 

I Well Casing Diameter 8 Material 2 I 

Start Purge (hrs): @w 

Preservative Container Requirements 

&CL 9°C 3~~04VlAL 

I I I 

BSERVATIONS I NOTES: i 

Circk if Applkable: 

MSlMSD Dupllcati: ID No.: 

- 
- 

Signature(s): 



LOW FLOW PURGE DATA SHEET 
. 

. . . . 

PROJECT SITE NAME: xi’4 - Nsuc siff !?? 
PROJECT NUMBER: ?/se . 

/ 
: 

Comments 

t 

I I I 

I 
I I 

I I 
I I 

I I I I I I / I 



GROUNDWATERSAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
B Monitoring Well Data 
0 Olher Well Type: 
0 QA Sample Type: 

Sampled0 No.: 
Sample Location: 
Sambled By: 
C.O.C. No.: 
Type of Sample: 

Color pH S.C. TUllp. Turbidity 

viial Stmdard mSIcm DegreesC NTU 

~CWW %S!T ,086 I2.F - 

DG Salinity Other 

lRGE DATA: 

4MPLE COLLECTION INFORMATION: 

Analysis 

L c-1 0cL.B + Qlk!mA& 

1 Preservative 1 Conlainer Requirements 

! IAct ‘t%l -s*~odLwAL 
1 Collected 

, I I 

OBSERVATIONS I NOTES: 

:irck if Applkable: 

MS/MS0 
- I 

Duplicate ID No.: 



; ., 

LOW FLOW PURGE DATA SHEET . . . 
I 

“” q+ &vii c sIJF57 . PROJECT SITE NAME: 
PROJECT NUMBER: # iv29 : 

I 
I I I I I 1 

Br Level Flow Temp. PH Comments 

. 



GROUNDWATER SAMPLE LOG SHEET 

>roject Site Name: 
‘reject No.: 

0 Oomestic Well Oata 
J$ Monitoring Well Data 
D Other Well Type: 
0 CIA Sample Type: 

SampleJO No.: 
Sample Location: 
Sam’pled By: 
C.O.C. No.: 
Type of Sample: 

a Low Conkentration 
0 High Concentration 

1 S.C. 1 Temp. 1 Turbidity 1 

I I’ 
JRGEOATA: 

AMPLE COLLECTION INFORMATION: 

Preservative Container Requirements 

UCL ‘t”c 3~~Ob&VlRL 
Collected 

I I I 
,BSERVATIONS I NOTES: 

Signature(s): 

0J ~~~~ 
. 

L 



. 
. 

i : %
 

I 
I 



GROlJNDWATER,Sf4MPLE LOG SHEET ; 

I 
. . I Projecl Site Name: &A-, IHWWC SlTfz 5‘7 
Project No.: 7\ay 

0 Domestic Well Data 
‘R Monitoring Well Data 

SampleJD No.: $~3w&%?ym$q 
Sample Location:&‘~// 
Sam’pled By: 
C.O.C. No.: 
Type of Sample: 

I i Other Well Type: ;FK 
Low Concentration 

0 CIA Sample Type: 0 High Concentration 

r . 
ViSUd Staadard mS/cm DegreaC M-U rug/l m - 

Well Casing Diameter 

I 

SERVATIONS I NOTES: 
I 

Circle if ApplkableG-x, 

MS/MS0 
- 



‘. 

,, 
._ :. .., .I 

LOW FLOW PURGE DATA SHEET 
.. 

PROJECT SITE NAME 
PROJECT NUMBER: ,’ 

Comments 

SIGNAT PAGE / ’ ‘- - 



I 4 1. ! : . 

GROlJNDWAThi tiAibLE LOG SHEET 
I I 

Page [ of 1 -- 

Proiect Site Name: lAmMA/ h&AD NW< 
Project No.: 

Sample ID No.: $57%&m7ioI 

771au Sample Location: SbS7MVur2 
Sampled By: m-w 

0 Domestic Well Data C.O.C. No.: Irl 
B/Monitoring Well Data Type f Sample: 
0 Other Well Type: 02 ow Concentration 
0 CIA Sample Type: D High Concentration 

;AMPLING DATk 

late: I 9 
%z ‘irne: 

lethod: Sf$~u f /oLJ 

Color pH S.C. Temp. Turbidity Do Salinity 

Vial Standard mSlcm DegreesC NTU 

( teorj 134 o,L?oq 13.7 6 
QRGE DATA: 

, -rC‘,A I I 
late: l-&-Y Y 

flethcd: JlQly fkQ0 

knitor Reading (ppm): 0 

Volume pH S.C. Temp. (Cl Turbidity Do Salinity Other 

Initial 

1 A’ 
I I / /I 

Well Casing Diameter 8 Material 2 I I I 

Statii Water Level WJU: .5,72 I 

ind Purge (hrs): 

r0td Purse lime (mink I 

rotal Vol. Pureed fo&Lk 3. 7 I 

Presewative 
/i(LL /4cc 

YOC 

Container Requirements 

3x YUW l */osf 
IL AA&R 

I I 

OBSERVATIONS I NOTES: 

Circk if Applkoble: 

MS/MS0 

F 

DupyWt672 





GROUNDWATER SAMPLE LOG SHEET 

‘reject Site Name: ~JAwJ HEAh NSW- Sample ID No.: ~~7AWQi3010~ 
Droject No.: 7Lw Sample Location: SSTA WI 3 

Sampled By: w 
0 Domestic Well Data C.O.C. No.: 
VMonitoring Well Data Typ of Sample: 

-2 

0 Other Well Type: 8 Low Concentration 
0 QA Sample Type: 0 High Concentration 

Standard m&m DegreesC NTU mgn % 

cthod: $low flow s. oy 0. ,3y /y.2 0 3, 93 O*Ol? 

JRGE DATA: 
. - L ..n I I 

1 Volume 1 pH S.C. I TernP. (C) Turbidity Do 
I I I I 1 I 

1 Salinity i Other I 

EthOd:tj /oW f-low Initial 1 I 

&or Reading (ppm); 0 1 

xl Purge (hrs): IJ s/ 
rtal Purse Time (mink di ._, - 
)tal Vol. Purged ( $&: 1. 7 I 
bMPLE COLLEtiION INFORMATION: 

Analvsis I Preservative I Container Requirements 

I I I 
OBSERVATIONS I NOTES: 

. 

MS/MS0 Duplicati ID No.: 



n . 5 

. . . : I b h : I I I . I . . 

?’ t 

it ;! 
. ) 

: 

-- 

: p. 
. r: - 

n 

c . 

I . 



Project Site Name: I AmAn/ HEAD kmJ~ Sample ID No.:. 
Sample Location: 

$S7w @i 0lb/ 
Project No.: 7la4 55-7 IkJbCi 

Sampled By: f-c &J 
[I Domestic Well Data C.O.C. No.: ---uL- 
fl Monitoring Well Data Typ of Sample: 
dOther Wet1 Type: -f* unS#f YPY In/d id ow Concentration 
0 QA Sample Type: , 0 High Concentration 

I 

Data: 
Ti: m7 

$bw hkttlOd: J&d 
PURGE DATA: L 
Date: j-&2- 79 

Method: SIOLU rb&f 

Monitor Reading (ppm): 0 

Well Casina Diameter 8. Material 

Analvris 

Color PH SC. Temp. Turbidity 00 Salinity Uher 

Vi Standard mS’cm DqreeaC NTU mgn % NA 

c%wd,, 6 1 f/j Is2717 /I. /3 104 s-. 09 0.00 

Preservative 

MC /4&c 
Container Requirements 

3 x w elk/ ,dw ” 



LOW FLOW Pi%GE DATA SHEET 

PROJECT SITE NAME: IA@I/qd k4o Al9.N c 

PROJECT NUMBER: 71 a$ 
WELL I.D.: 
DATE: 

_d-- 

SIGNPVRE(S) PAGE 1 of \ - 



; ; .‘; 

GROUNDWATbt s‘A&-LE LOG SHEET 

- -w-- -* - 

I 

Project Site Name: hw NEAfJ /t/s WC Sample ID No.: SS7WCkQOW1 
Project No.: 71a4 Sample Location: SWdUZ 

Sampled By: 
(j Domestic Well Data C.O.C. No.: 

PC 

0 Monitoring Well Data 
dOther Well Type: 70mpomy IA! I( 

Type of Sample: 
Ed ow Concentration 

0 QA Sample Type: 0 High Concentration 

iAMPLlNG DATAz 

Me: l-2 1-94 Color PH S.C. Temp. Turbttuy Do Salinity i Other 

‘imc: f7xr Vi Standard mSkm DegreesC NT7.l % NA 

kthod: $I&/&& mwn~ 6; la 0.78 il.8 m 3‘ (9 0.m 
‘URGE DATA: 

Container Requirements 

3 x 4OHIl pIal 

XtSERVAllONS I NOTES: 

1.0’ strcjy up 



P 
*. 

, 

LOW FLOW 
. .’ 

PROJECT SITE NAME: Lv&jg/ le4-P nN& 

PROJECT NUMBER: 7129 

PURGE DATA SHEET . . ., 

WELL I.D.: 
s&--7 7w7u3 ‘, * 

DATE: /-JI-v I 

Comments 

. 

I 

SIGN ATI 
Is ,&&--... 



GROUNDWATER’ShhE LOG SHEET 
i 

Page 11 of I 

Project Site Name: 
Project No.: 

j,q#DW h?$f2D .&WL Sample ID No.: 
9 Sample Location: 

wi!i;H 

Sampled By: 
0 Domestic Well Data C.O.C. No.: 22 
0 Monitoring Well Data Type of Sample: 
B/Other Well Type: T9yMflP~fw lrvf rl &i5w Concentration 
0 QA Sample Type: 0 High Concentration 

SAMPLING DATA: 

Dale: l-21- PY 
Time: /&-3q 
Method: Sk2 Fbb r 
PURGE DATA: 

Color pH S.C. TUllp. Turbidity 

ViUd 9andw-d mS/cm DegreesC NW 
1243 12 CleClR r177 t-3Y 

Do Salinity Other 

Date: l-a t- 7’) 

Mtthut Sblv auu 

Monitor Reading (ppm): 

Welt Casing Diameter 8 Material 

Tm: 

Volume pli S.C. Temp. fC1 Turbidity Do Salinity Other 

lnitiai 

1 /’ 

2 I 

3 

Fnd Purge (hrs): 
L- , I 

OBSERVATIONS I NOTES: 

Circle if Applkable: 

MSlhl~D Dupllcati! ID No.: 
_.. 

- 



LOW FLOW PthlGE DATA SHEET 

PROJECT SITE NAME: IA/ow h’+~7i~5 llvc WELL I.D.: s57 r/&y 

PROJECT NUMBER: 9 DATE: /- at - 97 

Time I 
I I I I I I 1 

Water Level Flow 9mp. I PH I 
Cond. DO 

I I 
Sal. I Turb . 

I Comments 

SIGNATURE(S) -_- ,. . . 
- - 



SINGLE SAMPLE LOG SHEET 
Psaa ! ai I - -~- &- -- - 

S\fE 57, ~CIJO~RIJ i-tQA-D 
Voject Site Name: Sample ID No.: $.yr)-$I)00s-blQ~ 

Voject No.: Ias Sample Location: 3r$ fbKm< 

0 Surface Soil 
0 Subsurface Soil 
d Sediment 
0 Other 
0 CIA Sample Type: 

Sampled By: h LJ 

C.O.C. No.: 
3 

-8, A~pu~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~ Signature(s): 

. . .: :..I’ . . . . . ,.: .,.:.,. _, .i . . . . . ..: .,_. . . . . ..y... . . i.. ,.... . . . . . . . . . . . .._. : ..,A..._ ..,..: 1 i Y. . . . . .,._ .,.,. . :, 

MS/MSD Duplicate ID No: $4-a=b* 
-- + 



SINGLE SAMPLE LOG SHEET 
Peg0 I of 1 -- 

5\TE 57, rwQ1Ra Hlzm 
reject Site Name: Sample ID No.: g;jT$‘G ooh Oib( 

reject No.: 12s Sample Location: $s;r$~& 

0 Surface Soil 
0 Subsurface Soil 

R Sediment 
0 Other 
0 CA Sample Type: 

Sampled By: 

C.O.C. No.: 

ample Method: 
..: .i ,::,: ,:.. : . . . . : . ..., ,. ., ,.., 5.. .,:..:: ..:. . . .., .:. . . . 

Sample 

.:.:.,$ :@mpb& Sampla oa~~~:~~:~~~ ;;q$ ; : :-‘;.;;,:j: 

$posfir3~& flASW TJWEL Time Color/Description 

lepth Sampled: 

c>-- c/ 

ample Date and-Time: 

/ha /ss /SW 

bt 

Tvoe of Samole 
Grab 

0 Composite 
0 Grab-Composite 

,G&j &j@,, Dam :jj$i$$$:~:: : ~~,~~,, ; j :.;;,..;:“.$k$< . . :_ .,. . . . . 
High Concentration 

R.L 
Color Description: tswn~, Clay, Dry, Moist, Wet, etc.) 

ow Concentration 
b cola3 ,yiqnGi - w4 w/sane. q/d 4nd61 

.._. . . . . . . ,... .,.. ,;.: :<.pi”:..;.;.j .~(~~~~~~‘;~; : _, ‘2;,: ., : :‘I :... “I:,:..:‘: . . . . ::.. _... . C&ttidr# &+i&ii&ntr ~~~,Cot++&.‘ifl 

ZL w-K/& 70c 5/02 I 
4 

Id 
t’ 

, au 
fA/kl V3 /ilk 7-A Q- B 64- ,’ 

,- -- --___ 
II ,--b-G 

lr 

-+. _-- -- 

1 
‘1 <+a~0 &Qf /-- - /’ 

.---- 
&GW~O60/6~ 

)bservations/Notes: 

- J-~PL~~O &@l~6 LdW T-jQc 



SINGLE SAMPLE LOG SHEET 
Paae nf _ -I- ----- 

5\TE 57, rwo*Ru HGW, 
Project Site Name: Sample ID No.: $5?$00076/6/ 

Project No.: 7 1 2 9 Sample Location: A s3jooq 

0 Surface Soil 
0 Subsurface Soil 

&, Sediment 
0 Other 
0 GA Sample Type: 

Sampled By: hw 

C.O.C. No.: #‘t 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Page of -- 

I 
s\yrt-F- 57, TW0pcRh)HGA-o 

Project Site Name: Sample ID No.: $19 $0 oog or01 

Sample Location: $.5--7$noog I Project No.: 7 1 2 9 

Cl Surface Soil 
0 Subsurface Soil 

fi Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: rnd 

C.O.C. No.: 
d&y 

0 Grab-Composite 

Low Concentration 

Observations/Notes: 
I 

i’fi’i ir:rii;;‘a~j~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~ Signature(s): 

. . . . . . . . . . . . ,.,.,. .:.:.: :,,.,.:,,. :.:... . . ,,._. ._ .._. . . . . . . . . . >._ .:.F i... :. . . . . . . . . . ,..... :,..i..:.: ._.. .,..., :.:.:.: . . . . . . . . :_.. >:.........:. A:.: i..... . ...&. ..,.... . . . . . .:..... . . . . . . . :..,?..: n.. y.:,,:. 

Duplicate ID No: 
-bF 



SINGLE SAMPLE LOG SHEET 

S\TE 57, ThrlaRLJ HC#wD 
Voject Site Name: Sample ID No.: 

‘reject No.: laq Sample Location: $5 7$tmbq 
Cl Surface Soil 
0 Subsurface Soil 
!3 Sediment 
0 Other 
0 OA Sample Type: 

Sampled By:FRL%C3 cx) ~kkfaqSlE(? 

C.O.C. No.: *h - 

sample Method: :. 

.‘.‘. 

. . ..,. : .‘:-‘.?” ‘Co++ SW@ Dat$ :~~:~~~~:;i~~~:l.,,.r.. ., :! ; “,,,:;.. . . ; 

a (z~cq-- FILL Sample Time Color/Description 

depth Sampled: 

s>- 3(( 
sample Oate and Time: 

-27-Y? /us- 
Tvoe of Samolg 

% Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration Color 
0 Low Concentration 

Description: IS&, CIW, DV, Moist, vvet, etC.) 

QK (3RAJ 5Hko *cm= qm ‘j{ c r oq ww- 
f’+ :~~i,.~:~,.ll:~~~~~~s~,,” _\: :$:‘_. ‘:. 1 Conts;jt# &&&&,&j& 1:;. ,~o~,+~,‘~~ :.: :.._ ,::.:.. .: . . 7 ,, 

rcL @c +E.E, %a* 

TOC 
SEhJA v.5 Dlrmkcs 80-t 

Observations/Notes: 

SQwh ‘Sm-harrJC WiT 



SINGLE SAMPLE LOG SHEET 
Page of 

I -- 
S\TF- 57, TWOIR~ HQA-D 

Project Site Name: Sample ID No.: .$57-$&u 001 01 

Sample Date and Time: 

ale 

0 Composite 
0 Grab-Composite 
0 High Concentration 
$r Low Concentration 

Color 

G&. S+&, D,,a ~~~~~~~i:. $$$& ,:.:~:~:;:.::‘:j.;~. .i. :. :,. fj: ., .~:,,& ., :, .:.:: ,.. 

Description: %YIW% clay, Dry, Moirt, wet, etc.) 
1 I / 

Project No.: 7 1 2 7 Sample Location: $1S-3$00/0 

0 Surface Soil 
0 Subsurface Soil 
.kJ g&kyent 

0 OA Sample Type: 

Sampled By: fi w 

C.O.C. No.: 3 

Sample Method: 

Depth Sampled: 

cl-- 6’l 

:. .‘,..:.‘.‘.: :: 1:; ,,.., ..,,& “,.;.:<. ‘. . . ‘,: . . .‘. .’ _:. ..,. ,,.,.. .-.. .,...‘.:_., .‘<, .,... Cqti~~s& Sample D*~~ii:~~~~~~~~~~: 1 ;I,? 6 

Sample Time coloJ@6 scription 

Observations/Notes: 

~:~A~~~t~~~~~~~~~~~~~~~~~~:~~~~~~~:~~~~~:~~~~~~~ Signature(s): 

. . .,... . . . . . . . : _: ._,.,. :/.: . . . . _.._,, ,.... ,. ..y .,_,. . . ,:- _.._ .:‘. ..,. ..,:.:_...., *. ,. .:. .A. . . . :.,. .A. ‘.......‘.‘.:...: i . .,.. .:i, i . . ,A,.. :.: . . . . . . . y.:. 

MS/MSD Duplicate ID No: 
- - -ea-- 



SlNGLE SAMPLE LOG SHEET 

pa90 __ of - 

5\TE 57, TNOIRQ HE;A-D 
Project Site Name: Sample ID No.: .$ 3-7 $~0/mls/ 

I Project No.: 7 1 2 7 Sample Location: 

0 Surface Soil 
0 Subsurface Soil 

‘EQ Sediment 
Cl Other 
0 GA Sample Type: 

Sampled By: /‘I W 

C.O.C. No.: z 

Sample Method: 

drpoicsle /%dc /?JL+ef 

Depth Sampled: 
a- (;/I 

._. -...: ..,, . . ., : 

’ :’ .. ” 

. . . . . . . . . . . . :;,I. . . . . . . . . < :, .:... _:;; _., 5 i;. -&yamp&+ sme oa~~:~::i~~~-::~ :; .:::;, d 
. . . ., :..,. ,. 

Sample Time 1 ColofJDe6- cription 

/ 

Sample Date and Time: 

//y/m 08rO 

of Samolg 

0 Composite 
0 Grab-Composite 

,G& ‘s&w oat-,,‘f$$$“<I .‘. 

0 High Concentration Color 

!4 

Description: r!&nd, clay, Dry, 
Low Concentration 

&<&Mm &Kde an -/ 1 scnc/ - Ll/cf 
. ..i. . . . i.. :::. ._. .;., ,. 
:j:.:... j’.~~~.::..: ,I 
.:.i.;;i;.. . . . . .: . . . . . . . yAgjq*+:.i :+y‘,- ‘. : 1 cbnta;+ fj&j&j&itr 1;; Q&j$@&$;n 

TCL l/oC&~;& Y 03. GLMJ 2M i 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
- -I- - -- A 

5\TE 57, rwocAba HQw3 
‘reject Site Name: Sample ID No.: ~-~$co/2oroI 

‘reject No.: 12s Sample Location: $~-;2$~oIL 

0 Surface Soil 
0. Subsurface Soil 

R Sediment 
0 Other 

Sampled Bv: /L\d 

C.O.C. No.: 

0 GA Sample Type: 

‘a= Method: .,, ,. ., ,, .: .: : : : y ; ‘./ .. :.‘,:.Y ;:. .::,,:.. .., : .. Comijb;s;ts s-e j-J*G ~::‘~~il:~~~~~~~ :‘;;<;;.; .:. ~.:Ki J;, .,,‘.‘.‘..., ,,. ,. : .,. . . . . . . . . . . ., 

:/SW A&c E fl#Mnf JR6 wac Sample Time Color/Description 

depth Sampled: 
u’#- 6 II 

sample Date and Time: 

//2 495 oqws 
TVDe Of !bnDk 

,&Grab 
0 Composite : : .,., ., ,. ,. 
0 Grab-Composite 

:.:.::,::: ,:.,., :,’ .:::: ..’ :’ ., ..: “. .,:::. y:.:.::>,. :_. .,.: ., . . ..:. . . . ,:.: :. Gr+ &&&, E>&,@$$yj$ :’ ‘I$$$$;;~, ,:.,-‘;‘;,,f$f..:..: i . . . . . . . ,: 
0 High Concentration Color 

gLow Concentration 
Description: (sand, Clay, Dry, Moirt, wet, etc.) 

/iSO A* r5J-t d -a + 
2::: ~:i:..:".:~.~..dii~tii~~~~ : ,.,,: :ijy;',;l : 1 :i... "y; .:y ..,..,, 1: Contdn~ R~iemeirts ~.CoQ&+8ik’~# Map: 

rli lAdkE/7oC Yo% G LAS.. ‘am 
4 lu 

Observations/Notes: 

w$. ~~;pG~~~.~~:~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~.~~ i Signature(s): 
.q.; . . . . .,.,._ :.,: L,.,. :.:...:. .i ..,. :. .,. ..i:. . ..?...... . . . . . ..s... . . . . :,.. .; _.... . ..A.. :.: . . . . . . . . . . ..i . . r.. . . . . :.. : I......... :...: . _. . . . . .:... . . . .._ ..y _I......... :,-... 

Duplicate ID No: $-J-zz$-P~~~, D , 
.@b=-bu+ 



SURFACE WATER SAMPLE LOG SHEET 

Paae /7 af / 



SURFACE WATER SAMPLE LOG SHEET 
. 

Paae ( of / 

Project Site Name: ITE 57. Th)OikrJ l-km Sample D No.: $fl#V@~@/ 
Project No.: 7122c9 Sample Location: s/‘R E?-2YWE?? 

Sampled By: gpsv- 
I] Stream C.O.C. No.: L 
11 Spring 
0 Pond Type of Sample: 
0 Lake 

s&p- sswzv 
asr;tow Concentration 

F 
Other: n High Concentration ’ 

fl QA Sample Type: &$ I,&& 
/ 

;AMPLlNG D;AJ-A:;i&z.,: / ‘..;,j$..;;.; ;,.,: ‘.;‘~::“i,:;-i~:~.~;ii,,~ : f..;:.:.:? :...: :; ‘::$;--;;:, :. c~.~,.e . . . %<$i; ‘.+..i - .‘. : .!‘-+.i .:: , : .;.:.I .,I.; ; 

)ate: t-2? c $V Color pH S.C. Temp. Turbidity DO Salinity Other 

‘ime: L3m9 visual Standard mS/cm DegreesC N7-U R ok, NA , 

depth: k 11 #f, 
nethod:$&-?%&//r(& P&W@ { m% x i5 es /6-q g@f Ii65 /- 

;AMPLE CQ~~EctloN’INFoRMATlQN~:~. :..: ;.: j..: >, ..;,+;,;: .., ‘::.:.; ;y,,.::.i::;;.:; :~,.i,~~!;:,~-~::.~;-~~ ‘.. ‘\. ,...m:: .,. :,:, :.,: : I :.. ; ., ..:.:~.~~“,;~. ,,: :‘,.’ ; :‘. .., ,’ 



,1 
__ 

SURFACE WATER SAMPLE LOG SHEET 

” 
Page / of I . . . - __. 

--I 

Projkct Site I\lame: ‘5 ;m ‘5 7. TMO~,&J NE- Sampi? ID:,No.: ‘$s7-$ WOoW1bf 
Project No.: . 

7125 Sample Location: $r+$ W 003 
Sampled By: /!/\w . . 

0 Stream C.O.C. No.: /O 
n Spring - 
[] Pond Type of Sample: 
0 Lake a Low .Concentration . . 
g Other: ST5/?9 l.#/aTC j-2 SEr&R 5 5’STCb [J High Con,$entration . 
0 CIA Sample Type: PIP6 fa FH - 436 /ru- I) 

, 
jAMPLlNG,DATA::-:..~:~...:- :. ;:.:;y :1’... .: .‘.c.: :..: .: .:. : :,..,;c! ., . . . . ;I ,. ~ .,. c:‘,:. ..I. :: :;I : , . . . . . l”.. ;:,, , .- ,. ::~ i 

late: //zZ /77 Color PH S.C. Temp. Turbidity Do Salinity Other 
‘ime: /j-o0 viiud Shndrrd mS/cm DegreesC NT’U mbn % NA 
depth: - 
tiethod: .$ j, ~&P&R y$! 7.33 . 310 /Y. 3 /y 833 0.0 1 
i AMPLE COLLECTION INFORMATION: : : :. ::.: :, .:,..: ;i.: . . . .;+:.~;,::::.. ;; ;+5:,L..:;;,.. :. .., .., .:..i’.:f5. .: ,:. _, 

Container Requirements Collected 

i/o 9-L r//AC 6 

1 : 

1. - 



-- - 
i 

Project Site Name: 
Project No.: . -l\XT Sample Lo’kation: J;i+$ Woo3 

Sampled By: p4l.d . . 

0 Stream C.O.C. No.: /lJ 

0 Spring 
[] Pond Type of Sample: 
fl Lake !l( Low Concentration ’ * 

x Other: 570Rlr\ LUATL /7 SlTwER ! !‘ST(fi fl High Cor$e.ntration ’ 
0 CIA Sample Type: PIPL 63 FH -c/.-Jo (hwf) 

;AMpLING DATA::;;‘;..... ‘: ‘.’ >~.~:i::.~.-:, .:.{:,. ;:.. .,: ..,: ‘.;‘.‘, :j: r:; ,,,, ..::.y .:;. . . . : :< 3 .,.:.+>,;yi, ; .. ..,.. :,; ,.. 

bate: //,2 /77 Color w S.C. Temp. Turbidity Do Salinity Other 

‘ime: /J-CO visual Standard r&cm DegreesC NTU wn % NA 

lepth: - 
tethod: $1 &g/i.k!&% 
;AMpLE COLLECTION INFOWvUJTIQN: : . . :. :; :’ : .‘,. .;‘. ,.-.e:: >jl..c; .‘:T::.;~:- >.F.;.:. : :.-i’::<“‘i’ _,,:. / ,. . 

Analysis Preservative Container Requirements Collected 

- T[ L l/o c /o-HYL f7KG-J? /w ( i/o FL L///at 3 
- cc 

.? 
. 

- . 
w 

. 

e ‘1:. c. 
. 

. . .L . 
-. 

: .w . . 
s 

l . 
..(el 

* 

.: I 

. . 

I 

r1 

)BSERVATIQNS,( NOTES:.,::,:-i;‘~.i’-.;,,:~.;.. ;> :._,I .;:: ‘.,.f.T.r:., . . ..y. : MAP::;,, ‘.a :: : t;. ..;.:::;,-i;;;<;~- ‘,.:; <:,+ ;..:3~;;; ,.., .,; ?.-;,; 

- 5CE S-puTCoG s+&fq fzqq 

5%. $47$w-3ccq(o( 

. 

:ircie if Applicable::~;:)‘:~~~ :,~->I$g.$~~~., :. :<.::c:;::a:,,:s :. ..; ~,::,i..::i.:i~~~‘!:~:i:~. : y ,,..:.I:(: signaturqs): 
MSfMSD Duplicate ID No.: 
- - 

I : 

,I.. 

I 

*,. - 

5 

L 

: * 
\ . 

SURFACE WATER SAMPLE LOG SHEET 

Page 1 of I . . . 



SURFACE WATER SAMPLE LOG SHEET 

PatpP i nf I 
2-L -* - 

- 

Project Site Name: 5 in ‘5 7 T . UDi&d NE- SampI! IdNo.: &5--x$ woo4 OlOl‘ 
Project No.: . 

7\xq Sample Lo’iation: $>-+$ bJ00q 
Sampled By: /!4w . . 

[] Stream C.O.C. No.: /O 
n Spring ._ 
[] Pond Type of Sample: 
0 Lake 1 Low Concentration . . 

R Other: S7DRnl LUATC? fl S~LJ.fzR s$Jsr( I+, [ High Con$e.ntration - 
0 CIA Sample Type: PlPg fa F/-J -431 &lH-2) 

;AMPLING,DATA:::!::.'.:... '. ,, ; .;:, if/ ,I;., ".:.:, .:.. ;r ..! ::::;,$;:. .: . . ;;.,! ;,:. :.:_ I.,,:,:., ;..y'. ..,..: .. ,;.:c,,;;., .: : ..:,:, ,:. .: .., .) 
late: //21 /77 Color PH S.C. Temp. Turbidity DO Salinity Other 
‘ime: I400 Vhd Standard mS/cm DegreesC NTU mbn % NA 

depth: - 
nethod: $4 g&~l(fR . C~fiP ~.sx * 310 Pi./. /6 9. Jo a.o/ 

;AMpLE COLL;ECTION INFORMATION: . . G j: :: ‘2.; . . ... :: e,:~~:.::f.....:I ..;,I++ .:, ‘:y: :‘... i .::/:. : .;, .;:-$.v:~..; .: .: ,._, 

. . . 
.. i- 

?. 

. . . 
.! 

-. <,; ._ 

1. - 

i 

. . 
- 



SURFACE WATER SAMPLE LOG SHEET 

Paoe 1 of I 



SURFACE WATER SAMPLE LOG SHEET 

e 
PageA- of /- 

Pro&t site tiame: $ ;z $7. T~DI~ k~pro Sample ID NO . 
Project No.: . 

1 \A?. 
Samp,e Locat,-n 

. . 

Sampled By: /Me . . 
[I Stream C.O.C. No.: 9 

II Spring 
0 Pond Type of Sample: 
fl Lake &. Low Concentration ’ * 

x Other: Proem wn7g4 j+tE -rJm@- 0 High Con.@?.ntration * 
u QA Sample Type: fl,PL 4% fi/7cl-Y!?3 

depth: 0 ” 
Aethod: $6 ~&~c~R 

CLWOf 

jAMPLE COLLECTION INFORMATION: I:;;.; i :. ..::::s ;i;..;c.:‘:i: 

: i rc le if Applicable : .::p $‘$, . . : icf ???$f:~$; ‘,:,c :;+:;::i>;,:,:.z.-.. “., ..i::f::,.!& I;$ 

MSIMSD Duplicate ID No.: 
- 

- 

:‘. . ,.. ,. .li,. :.:.:. ,! ,.!, ::.: : .:.., i ,:,:I :.>:: .-!. ..: <. !. 7. ;:’ <. :/.i : ,.. .; 
*, 

.1 ../ . 
1 ““’ ‘_. ‘: i” .Q. :a. ‘;<‘i..:: ;.:,:‘“.‘I ,.i,,.,. :;.i:: ..,.. I+i:i.3’” ‘:. .;‘:-‘:::.;y.‘.zi~ .:.. :.. 

Container Requirements f Collected i/o fii V/AL I 3 
. . I* 

.i I . 

::.‘y? Signature(s): * 





SURFACE WATER SAMPLE LOG SHEET 



SURFACE WATER SAMPLE LOG SHEET 
, 

Paoe I of 1 . . 
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SURFACE WATER SAMPLE LOG SHEET 

Paoe I nf I 



SURFACE WATER SAMPLE LOG SHEET 

Paae I of l 



SURFACE WATER SAMPLE LOG SHEET 

Paae of 

Project Site Name: s>ITE 57;~h)DO ttEpr0 Sample ID No.: ~~q--$ldorfolol 
Project No.: 712q. Sample Location: ‘4 r+ 3 k) 0 1 I 

Sampled By: v 
1 Stream C.O.C. No.: s 
[I Spring 
0 Pond Type of Sample: 
0 Lake KLow Concentration 

x Other: cO’~C-lZ&?k C~AfWd- 1 High Concentration ’ 
u QA Sample Type: 

;;AMPLIN~~.‘~ATA: ;i;:i’.+ ,.:; ~-~;,.i~~.:i,i~~~~:il~~‘;::~‘~~~~~;~~~~;:i.~~~;;:.~~~~~:,~:;~~:~~~~~:,:i~~~..- :.-.~:i:::~,;::i.-:,~~~!i:.~:“.ii~:~.;,’~,:.~ ~-,j::yj :;,,.j~~:,.~-~.i ~,i.:;.:;-i-::, :;:,! ii:. :_;’ :‘..; I,; ,,, 

late: I / 4 /47 Color PH S.C. Temp. Turbidity DO Salinity Other 

ime: i6ob vi!zual Stsadard mS/cm Degrees C NTU Rn 
tepth: 0” 
lethod: s+lru &.cI $&k/ 

clc-dy 9.ya O.?Js /.. 89 403 ,,?:J3 OsiL 

NA 

iAMPLE CO~~ECT[ON INFORMAYlY1QN$$ -i:::;.~:::;.‘.:, ;+.,, .j; ;;:I’;‘;~;,:~, ‘:; c+;; :j: ,~.:.:~:;;~ii:~.~~~:~~~.: :Ii:i:icsa,i;:pl~~~ir . . . . . ;; z ; ~:.:;lj::-;I:‘:;:.;: j,;+;:iy;:f . ..! 

Analysis Preservative Container Requirements Collected 

7‘cyL #PO c /L?Tfl+fL &gz?lgu . /vLf z/O nd. L/AU- 3 
, 

ircle if Applicable:~,~,,i,r:I::i ..::::$ii~?,~:. ..,. ;::I:‘;.:;::1:; .‘. _ : : ., ri,;;,.!:::i:“rrji:~:;l%,~,l’ .; 1:;:;. Signature(s): 

MSlMSD Duplicate ID No.: 
- - 



SURFACE WATER SAMPLE LOG SHEET 

Page of -- 

Project Site Name: 1-I-E ~7.-bDu+-14 ctl3-0 Sample ID No.: $s-3&d Ol2 a1 01 
Project No.: 7127 Sample Location: $13 j V o/L 

Sampled By: b\IJ 
fl Stream C.O.C. No.: *3 
0 Spring 
0 Pond Type of Sample: 

0 Lake R[ Low Concentration 

XOther: LI0nC.L~~ CLir\nel 0 High Concentration . 

[I QA Sample Type: 

i’AMpLIN% ,DATA: :i.f$‘c~:, 1: .-:r,l~~~6i~li::..:~,~:~~~~~~ ;&j:::,;.:;; : ;:il.;::i’,i:--,j ;,:j i,.:.:‘;+$:; ‘: .: ;i’j.:! .;;,.;- .: ::; .! :1.;. I>; : .;, ..-: .:;; :,yj jli’;,l ..I,: I ;::..; i, .,:i,:: ,.i: ,:. ‘: : : -. 

late: //T /?9 Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: /I936 VU Standard r&/cm DegreesC NTU b NA 

depth: t7 
rlethod:f#&&n J%/ &d&t,, 

c/cBv c..n 0-d 7.3 2 ;;y i 

;A’MPLE. COLLECTION INF,O~RMATlON:; ‘f.: :.:. ,_ ,:,,~~.:1.‘~.::..,:.,..~ .:~+.y.: .,:‘:i .:.. y:.j:/ :;< ; ‘.:i’s, ;:;.: ; ./. ~;~;,;.;:i:~~~~~.; .. :,:... :.;: +.;.ij;.:,i;,-.;;; ::/ ..‘.::3:;I,;,; : 

Analysis Preservative Container Requirements Collected 

7-c c //a < /bw f7l.m x/c / L/L, h L V/AL I 3 

;ircle if Applicable:“I:~;i.:I’i:: ~~:~‘c;,~i:p+::;‘l : : .;.::I”;:: . 
;::. Cl. j :*. .,~i~;:,,,“ic’j :.. 

: .,.i _’ ,. ..: i ,: .> ! <i.i “, / / - Signature(s): 

MSlMSD Duplicate ID No.: 
- - 



SURFACE WATER SAMPLE LOG SHEET 
. 

Paqe of 

Project Site Name: 
Project No.: 

5 I-I-E 57, ThJOikcJ I-tEAo Sample It3 No.: 
71x7 Sample Location: 

Sampled By: 
C.O.C. No.: 

[1 Pond 
fl Lake 
fj Other: 
fl QA Sample Type: 

Type of Sample: 

‘Fa! Low Concentration 
fl High Concentration - 

;AMpLING ,JJATA: :;.‘<.s.r? ., i “_ ... :..: ‘y?::::;,.,: ; ‘: 2, i’ :..’ .; :.;,:;!:‘:.:,i~:.~ .: :, ,:,: : ,,..,. . . . . ..,. ,. .: . . . . . : ...‘. :. :!. : .,_ . ..i.;:a”: ,. . . . . . . . . . ,>_ ji;..,. :: : i. _,. ‘., ..j/‘:* .: ..,. ,../ .; ,: ,. ; ,1.““,” : i., ‘5 ,,.../.. $.“‘. : : :. ‘,.‘i.. : ..,: :_ 

late: / -;7 5- -47 Color pH S.C. Temp. Turbidity DO Salinity Other 

‘ime: ViSUiIl Standard mS/cm DegreesC NIV NA 
lepth: $u&m 



SURFACE WATER SAMPLE LOG SHEET 

Pase of 



_,rr-+- 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: ~1-175 57,Th)Dlhh) ktER0 Sample ID No.: $j-~$~w,orot 
Project No.: 7129 Sample Location: $ j-3 $ w 0 1 r 

Sampled By: M b 

-x Stream C.O.C. No.: I 
I] Spring 
0 Pond Type of Sample: 
0 Lake lx Low Concentration 
[I Other: n High Concentration . 
fl QA Sample Type: 

jAMPLiN~;DATAy-, : -..;.;.I‘:; ~-yi;~;;::.~ : :.;.. ;.,‘.i$:~.: :. ... .... ..jy.:..:.:,,:. :’ :;::I;. :. :... ., ,., .: : 

late: 1 / 3 /ye Color PH SC. Temp. Turbidity DO Salinity Other 

‘ime: 0 f 3 0 ViSUd Standard m&m Degrees C NTU mg/l % NA 

depth: 0“ 
nethod: a JPCLT FILL 

c hf 6.88 1.99 5Y5 0 lo.7 Y fun 
iAMPLE CQ&ECTiQN INFORMATiON:. :. .: . . . . ., .: ::: ,. : ; .:‘.; : ; I:,. : I j ;, :;. .:, ,. .. ..:. ‘; ,: ,;:.. : 

Analysis Preservative Container Requirements Collected 

tTCL voc km yf & r/w R HCI 3 - 40 mL Lirifs ? 

oM,-c 
--. ti/ ; ; ddf+: IO-$ T$g ran AL #LlPC I 

Cl, Fl . fdfTR~/AlJ~~~ 
GALhI , .YAL/NITY. 
msoLTvFLn dxf’G El;/ 

:ircle if Applicable: : ; ;, YY. .-s::..;t:;>:;“i”‘c : ,; : ::.;.,: : /,. ~;1,1:,i.‘lii~:..:,,:~“~‘-‘;.: “:. Signature(s):. 

MSlMSD Duplicate ID No.: 
- - s&y 



SURFACE WATER SAMPLE LOG SHEET 

Paae I of 1 



..* 

-a. 

SINGLE SAMPLE LOG SHEET 
Page of w- 

f Broject Site Name: S’lTF 57 Sample ID No.: s57s%)@I @ !a 1 

I Voject No.: 712cl Sample Location: &DlW HISAD jUti 

[i3 Surface Soil Sampled Bv: FkED w RA~ssn 
0 Subsurface Soil 
0 Sediment C.O.C. No.: 
0 Other 
0 CA Sample Type: 

! sample Method:&OQgo DE .j.:: :..:j... .l.. y :::’ ;:, ,, COmpOh Ssrrrple o&*..$,SA,:j~~:i.i<l : ; .,:: .-) . . ..;.:: .. . . : 

r 
2” * Lf t tmcl20 CocrE d Sample lime Color/Description 

I Depth Sampled: 
, 

( D-o.5 - I 
, Sample Date and Time: 

Tvoe of Samole 
8 Grab 
0 Composite I I 

0 Grab-Composite 
,‘y:.j :. .G** sm Dm “.$$yy’ ‘jSf$.. .: .:. i ,_,._. 

0 High Concentration 1 Description: (SUWI, clry, Dry, Moist, wet. etc.) 

.: : .: 

3 

. 

I I I 
Observations/Notes: 



SINGLE SAMPLE LOG SHEEI 
Page of w- 

r 

F ‘reject Site Name: S’lTF 5 Sample ID No.: s5’itss@&2 ,a /a / 

F Voject No.: 712q Sample Location: IUDIkkJ H6Ab 

8 Surface Soil Sampled Bv: fi=Dtrj f?hMSCR 
0 Subsurface Soil 
0 Sediment C.O.C. No.: 
Cl Other 
0 QA Sample Type: 

sample Method:&QQo DE ::.:( ..:--. :, I.‘:;. ,, Campah Sample Dbu.,:‘: ,..: ‘;.?>::;::.j>;< .:,: y:. 

I” If ‘7’ t tmcR0 Cotz~ 

: ,., ,_ ‘: 

Sample Time Color/Oescription 

depth Sampled: 

3-0.5 t 
sample Date and Time: 

fO-B-z3 r0/5 
Tvoe of Samolq 

eP Grab 
0 Composite 
0 Grab-Composite 
‘0 High Concentration DeSCriptiOn: 6md. Clay, Dry, Moirt, wa, l tt.l 
BI Low Concentration 

ORC- DRh) GQAvEL+S+&SA~~O 
.+:. : ..,.. _:.-i, :.i .-An.d+:, .: 1 Con** R&-na 1’: &I+- \d Map: 
-ctvolb + e/e 
yu s-va4 
ly4L bl&7%LS / l-Y: 

rc.L ?E5T/M% /-+ 
l * 

I 

I I 
. I I 

Observations/Notes: 



SINGLE SAMPLE LOG SHE= 

Project Site Name: S’(TE 57 

Project No.: 7cm 
Sample ID No.: S57SS@tD7Ql/@ I 

Sample Location: -AU H~&D N%C 

63 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled By: FkED w RAMsEn 

C.O.C. No.: 

Sample Date and Time: 

B Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

t .,.: i’:;::; ,,._ ..,. : : -:.i... . . .I,,, .&‘&&‘Shp& &&$$$q .. ,‘$$$: :.. :’ 

Color 1 Description: ISMO. ct~. DW. b&&t. wat. etc.1 
BI Low Concentration 

I’DF WAJ 
‘51L+ksw-~ -. - _ --- 

. . . :-:,i’;.’ . . . . . . ::: _:‘... An’&jysb ._ ,, ..::j. .P” .: f Contain= Req&wnents 1: 

rctvak + Ei/e 

px s-VOA 

Observations/Notes: 



. . ,* 
. 

SINGLE SAMPLE LOG Sl&R 
Peg. of -- 7 

Project Site Name: SIlTE 57 Sample IO No.: SS7SS@@Ei0/d,/ 

I Project No.: 7123 Sample Location: &DIW H6Ab N -A 

63 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled By: FkED IA) RAMSEe 

C.O.C. No.: 

Sample Method:wQpg @. 1 ‘;.,T,. _:..$ -:; ., “., ,:: ’ 

2” * cr t nfwR0 CORE 

&p&+ SW@ Bb~j.~~.,.:~::._i:i:_. 1: :: ., :... . . : 

Sample Time Color/Description 

Depth Sampled: 

Sample Date and Time: 

I I I 
Observations/Notes: 



5\71”- 57, IWOIAU HQA-O 
Project Site Name: Sample ID No.: 

P ‘reject No.: 12s Sample Location: $57~SWct 
I 

0 Surface Soil 

0 Subsurface Soil 0 Sediment 
0 Other 
0 GA Sample Type: 

Sampled Bv: FM 

* C.O.C. No.: 11 

SINGLE SAMPLE LOG SHEET 

iample Method: 

5.5, TQ?oUL 

Depth Sampled: 

0-c 
sample Date and Time: 

: . . . . . ,_,.: ,,.. ::‘-‘. : ,: :. i’. ,. .:~:,~.-~;,+&J&ff Ssnrpla g)as, ~:~~~~~:i~::ji~:i;,, . . ;::;::i’,. j _,.,. . . ,. ,. ,., 

Sample I Time Color/Description 

Observations/Notes: 



SINGLE SAMPLE LOG SHER 
_i . 

. . . 

Paam at 

Voject Site Name: s’ rn 5 7 

Voject No.: 7129 
Sample ID No.: S57SSmm@( 
Sample Location: UAW H6Ab EJsLtv’ p 

5 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled 8~: bD IA) t?hMSER 

C.O.C. No.: 

sample Method:GmQgo f#. .j.j:.T:,:..j,.. .‘:. 11.. ‘, ‘.: : :.’ ‘1, $omp~iitr, S-a D~~‘~.i~~I-:~~:~~:~ .:-:.y.; : :<:, 

I” s 9 ’ fwhctz0 c0ee Sample lime Color/Description 

Depth Sampled: 

t>-0.5 r 
Samole Date and Time: 

10 -7-w 
I - I 

1305 ! 
Twe of Samole 

5 Grab 
0 Composite I I 

0 Grab-Composite 
‘. : . . . Gr& s* ~&+$c&:;::,~~~ ~:$$;:j.: ‘: .; j:: ~ 

0 High Concentration Color Description: ~WBI, clay, DW, Ma, wit, etc.) 
BI Low Concentration y/mm *&u C’_ - I 

..- 
?-’ k:.?+‘-: An&ii ,’ f Container 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Peg0 of .- - 

5\7F- 57, TWCURU HCA-D 
Project Site Name: Sample ID No.: 557’%cP\3(D\cPl 

I Project No.: 7 1 2 9 Sample Location: 5 575@@ \.s/* w CD I t 
I 

B Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other 

Sampled Bv: k&O u f? &WVIS~~ 

C.O.C. No.: Y 

0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

Observations/Notes: 



,. 

SINGLE SAMPLE LOG SHEET 
Page of -- 

I 
S\tE 57, ~CIJ~IRIJ ti6RD 

‘reject Site Name: Sample ID No.: 557swrsa, m \ 

‘reject No.: 12s Sample Location: S575(3aliS/F\,@a, F 
I 

El Surface Soil 
0 Subsurface Soil 
Cl Sediment 
0 Other 
0 DA Sample Type: 

Sampled Bv: T w &. ~/WWS~ 

C.O.C. No.: 

Sample Method: 

SBUJ- SewAJ 
Depth Sampled: 

o-6” 
Sample Date and Time: 

I-I-99 08s 
we of Samole 

.:: ..,. :‘._ ..:....:. .;‘::.. . . . . . . _. / :,. :.,:r. . . :, 

:. 

,..‘iZ. .,..“C, :.:.::;. .,_ Co,n+b+ Sarrrpf,y Dbtd;.:~~~~~~~:~I $:lj, I: ..z.:;ij 

Sample Time Color/Description 

0 Composite 
0 Grab-Composite 
0 High Concentration Color Description: ISWUI, CIW, DV, hkim, wet, ate.1 

0 Low Concentration 
@lch) -qmmmA- rvlOl5 -r 

.y,::,y ..y.“:: .‘.x. r..... :t: :, ..‘“::‘: ,A.-d+.rw;; :;; :.I;!;;; -:;:, .; .,.:. f. . . . . :.:.‘ ,: ..___ ..: .,.* r .: .., ., ,. Contdfief Raqiditititr /~,C&+a$.~&tI 

voc-5 /f-++ee- ‘tot / 

Observations/Notes: 

. . 

&l&:~, A~p~~lii-.~~~~~~~~~:~~::~~~:~~~~~~~~~~~~~~~~~~~~~~~ Signature(s): 

:_:: -.; .,. _,,.,, . . ,; ,... ~ ,, ..? ,. ..,:: _... T,r:. . . . . . . . . . . '.',‘..:.'. .:; . .._. . . . . :.. :> . . . . . . . ,...: . . . . .._. r...,. .:.... . . . . . . . . . . . I i . . . . . . . .i . . . . . . . I,..... <: i.. 

MS/MS0 Duplicate 10 No: 



SINGLE SAMPLE LOG SHER 
Paam at 

sroject Site Name: 

‘reject No.: 129 

Sample ID No.: -5 57%0@ f @t(P ( 

Sample Location: 

0 Surface Soil 
@!I Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: 

C.O.C. No.: 

0 Composite 
0 Grab-Composite 

Gr& Smpk, Da@..:;.;;i::: .:. .’ ‘,t$$;-:. .’ .: ,. . . 
0 High Concentration Description: (Sand, Clay, Dry, Moist, wet, ate.1 
@ Low Concentration 

Blw CUY, SWS-ta 
:: .: ,,... .; .: .::.::. &,&& ..: \ Contashbt Aequbnentt ‘: Cohctbd. 42) Map: 

I/ rJ 
+mx. 

t 

Observations/Notes: 

MS/MS0 Duplicate 10 No: 
- 



SINGLE SAMPLE LOG SHE= 
Peg. - of - 

Sample IO No.: 5 S7SB@QJ’r(P2-a 1 
Sample Location: 

0 Surface Soil 
B Subsutface Soil 
0 Sediment 

0 Other 
0 OA Sample Type: 

Sampled 8~: 

C.O.C. No.: 

iample M,ethod: G&oQPa@FL ‘.: :. $omposiu Sarnpir D&b -..-‘;I’/y;i::;: .:- : 

2’# s 9 fvlbfceo cortE Sample Time ColorlOescription 

iample Date and Time: 

!O -7-?$ lW 
Twe of Samole 

E# Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 
B Low Concentration 

Observations/Notes: 

: .:;I:: .:\ .:J.:;.;.,:: _i; z::.: 1.: ; ,:... ::-:~~-,~~1~,’ Signature(s): 

MS/MS0 Duplicate IO No: 
- 



SINGLE SAMPLE LOG SHEET 
Page - of _ 

‘reject Site Name: 

,roject No.: 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sample IO No.: Ss7%@@2.@f cb/ 

Sample Location: Z AiDfAhl EAc3 mwc 

Sampled 8~: kED k) f?kM%~~ 

C.O.C. No.: . 

0 Grab-Composite 
0 High Concentration 
IB Low Concentration 

Observations/Notes: 

MS/MS0 Ouplicate IO No: 
- - 



SINGLE SAMPLE LOG SHER 
Peg. - of - 

lroject Site Name: 

‘reject No.: 

Sample IO No.: .5 57ss&>@ m 2-a ! 

Sample Location: Em awt 

0 Surface Soil Sampled 8~: D 0 (RAMSETC. 
LPI Subsurface Soil 
0 Sediment 
0 Other 
0 CA Sample Type: 

C.O.C. No.: . 

kample Method: GEOma@& .:.: ‘. .:.. .:.. 

2” s y f fnPcteo COrzE Sample Time Color/Description 

I 

iample Date and Time: 

o-a-as 1030 
fvDe of Samole 

B Grab 
0 Composite 
0 Grab-Composite 

&&,S+pts o&&:$$;: . ‘:$$~;z.., ? .: ..:..;: i 

0 High Concentration Color Description: fswbd. cw, Dry, Moi8t. wet, l tc.j 
nS Low Concentration 

e% BRhJ skrc-rg +(&v~c 
.: ,._., ;..: ..: . . . . . ,.< . . . . . . . . . . . . . .;.?.A”~$&$ ‘.,‘. ..,: “. .,. : 1 Contdner R&struntr 1; CoEcicS6d j2l Map: 

LVOA”% b I/ 
r& S-VOA 

l-k ME-MS 
/XL P&W /fU35 
: 
. lcfum&bGU,M 

I 

1 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Page of -- 

S\TE 57, TWOlktd HGA-D 
Project Site Name: Sample IO No.: s67sB@02 @3 @ 

-7 

I Project No.: 7 1 2 q Sample Location: 557 SBa0flbti a3 @I) 
I I 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 GA Sample Type: 

Sampled 8~: k&3 ~AJ &wk S6& 

C.O.C. No.: FL 

Sample Method: 

cl% / WAr wmJ’5 
Depth S’ampled: 

Sample Date and lime: 

f-7-V os2s 
TvDe of SamDIe 

0 Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

_. .: . . . . . ,.;_. ._ :.. . . . 
.. 2: 

. ..‘_L .: 
..,_’ ,,.,,,.: y:. . ...’ .,:,,;.: . .‘.:.I::: ,_.. _ :.,. ‘. ,, .:::, hoop&.& Ssrrrpls 

Sample Time 

I I 
i. . . . . . . . i. 

:.a :.:.:.. .::.::..:. _: .F:: ..:.: .: 
2,; . . . ‘5. 

.:::.:: ‘;I:.- . . . . . . . . ...::;: ‘. : 
: ,.f 1. :. . . 

,:,I, ::_ .: 

.,.: ,.,. :, ,: :,:,: :, 

G+,@ S&$ple Dab ‘$$$@c i’ j:. ‘$$j$;:, ; ., .;/ .+;.j ..: .~ 

I:.: . . . . . . . . 1 .._ 

Color 

_.._ y . . . . . :;;-I 

1 tbCriPtiOn: (Sand, Clay, Dry, Moist, We, etc.) 

Observations/Notes: 
I 



SINGLE SAMPLE LOG SHEET 
Page of -- 

S\TE 57, TWOIRLl H&A-o 
F ‘reject Site Name: Sample IO No.: s!?‘I s%@ @‘kav@I 

F ‘reject No.: ias Sample Location: 55733@@2/WW CD CO 3 

0 Surface Soil Sampled By: “m@3 u. (i7lWk~~~K 
M Subsurface Soil 
0 Sediment C.O.C. No.: %L 

0 Other 
0 GA Sample Type: 

! sample Method: 

1 I++ ( SQW- >POP tJ 
1 depth Sampled: 

c-+ l? t 
! sample Date and Time: 

I -7-m 08oc, 

TvDe of SamDk 
@ Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

:. x 
::j,. 

. ..” ::. ._: ,;... .., ; I,‘;: :’ . . .,::..,::.;: “. ..‘. ‘+qj&w S-0 Da~~~~~:~~~~~~: :;::‘:i:;, : ,, .$.j+;: 

Sample Time Color/Description 

i,:d’,,.. ::;, -:: .T>_. .I . . . . ;. .:.: : : :::. :c:li:;.:. 5. .:: :: :.:, y ‘-.. ., ..:. i ..;.:. . . . : . . ,, .,.: .,.: ., ‘, ,. :. _.,, : ,. ,$$;. 

Description: Sand, Clay, Dry, Mod, Wet, etc.) 

Observations/Notes: 

:. ~:ir.:A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I:j Signature(s): 

.:.::... .,.,.,.: ,.: ,...: ,,... . . . . . . . . . . . . . . .:. .,... . . . .,. ,, ,. ., . . . . . . . . . . . . . . .,. 

MS/MS0 Duplicate IO No: 
- 



SINGLE SAMPLE LOG SHEm 
Page of -- - 

S\TF- 57. rwollsu HEA-D 
s 

, 
I ‘toject Site Name: Sample ID No.: $57 $6Q)@ 2 c%J(,&:,/ 

I Voject No .: 12s Sample Location: J57pLly/&J@ 3 1 
0 Surface Soil Sampled By: Fred cc/. R&S@ 
0 Subsurface Soil 
0 Sediment C.O.C. No.: 
0 Other 
0 QA Sample Type: 

Observations/Notes: 

. . . _. 

'c&j$:zf 'Ap;'pucab]ii"~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~:~ Signature(s): 

..:.:.::.: . . . . . .+. ,. . . . . . ..y. .i . . . . . . .._. . . . . ..(... . ..?. ,:... . . . . :,.... fk:r,,:. '., . . _.. . . . . . . . . . . . . . __ . . .,. _.. .,.. . . . . Z............. I... . . .I. : . . . . . . .._.... ..; ,.... ',! . . . . 

MSlMSD Duplicate IO No: 

&F?$O VW 00.z 



SINGLE SAMPLE LOG SHE= 
Paea at 

S\TE 57, TWOiF= HGA-0 
Project Site Name: Sample ID No.: 3?756@@,2@ScDI 

Project No.: 7 1 2 9 Sample Location: S:57%DSZ/\%WScO 3 ‘ 

0 Surface Soil 
. 

E 
Subsurface Soil 
Sediment 

0 Other 
0 QA Sample Type: 

Sampled By: mti CM%& 

C.O.C. No.: GKL 

Sample Method: 

iCs4 / 3wlT sfbs I$ 

Depth Sample?: 

pf’g~ 

Sample Date and Time: 

i-7-94 O?YS 
Tvoe of Sam&g 

IT 
Grab 
Composite 

.., .,,. ., . ...:::., ., _.,. ;’ /. . . .:‘:’ . . . . . . . . j.:‘. :; : ,, .,. ,>. ,. ‘i>:,..,. : . . . . . . . ,..: ~, ., j, ,, p+siir, s-0 Dq~:~~~~~~~~~~~, ‘;; i;:; : .:,..:... .;A y;. . _. . . . . ., 

Sample Time Color/Description 

0 Grab-Composite 
. ...,:,.,: x:z.y;.j.. _...’ . . . . ,...: .,., ./. ._,...., ,, : ,.,.. :, i .. :_:_ ,.,, ..‘i.: “. 
.,g :“:.::.:.?:. i.::.::. ..:. .,::. :...: .,:, ,:,:: < :: &$j &$@, Dm I~~~~~~i’.~ :~~i;,,...-:~~ .<&;;.:.. ..,.;., :...>:...: . . . . . . . . . . . . . ,,,,,,. “: “‘::-:...:.::: 

0 High Concentration Color Description: (sand, CIW, oty, Moist, wet, MC.) 

0 Low Concentration 
Ytzc- pr+ cLl.rry+ z’*s zPt-0 SM. 

.:.:.y _.,.,,, ij:::,::, ,., .>.:);~ 
;i$-:;; yi.<:“yy A&$$&;; : ,. :::..; .::I ‘y . . 

TX.0 Lt 0% 

I 2( 801 

Observations/Notes: 



SINGLE SAMPLE LOG SHE- 
Paar 

‘reject Site Name: 

Voject No.: 

Sample ID No.: S 57SBa@3@ f 0 1 
I 

Sample Location: 7: AID&J ERDWC. 1 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 CIA Sample Type: 

Sampled Bv: kE0 w f?kMs(L 

C.O.C. No.: . 

0 Composite 
0 Grab-Composite 
0 High Concentration 

Observations/Notes: 



SINGLE SAMPLE LOG SHEn 
Pago - of - 

‘reject Site Name: Sample ID No.: S $7S&Da>%D2.@ I 

Voject No.: Km 

0 Surface Soil 
Q9 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sample Location: JZkIQlkcr 

Sampled Bv: fReD h.) RkMSECL 

C.O.C. No.: . 

iample M;thod: GEOQP~(~& 

f x 9 r=nAtlzo CORE 
Depth Sampled: f 

v--L 

/ 

‘... : $ompo&g Ssnrpta 06~ ~~~~,,,~‘;:$$,i;~; ,,:. : 

Sample Time Color/Description 

jample Date and Time: 

78 /Em 
Tvoe of Samole 

8 Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

. ..., .>_. : ,,I, .,,. ‘,‘. . . 

Color 

.’ : G&Septe Dm Lzj,~:.$:;:“ ~.$jjj.,~. 

1 Description: (sand, CIW, ory, Moiet, wet, a~.) 

Observations/Notes: 



./ 

SINGLE SAMPLE LOG SHEET 

S\TE 57, LJO~RIJ HQA-0 
- Project Site Name: 

Page of 

==I Sample ID No.: %‘irSS@cDYO lb, I 

Project No.: 7 1 2 7 Sample Location: S 57 5O@W IW bcD>7 

B Surface Soil 
Cl Subsurface Soil 
0 Sediment 
Cl Other 
0 QA Sample Type: 

Sampled BY: F~CFQ U J.. QWUSUZ 

C.O.C. No.: - 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
nf 

5\TE 57, IWOlRU HQA-0 
Voject Site Name: Sample ID No.: 557s6 @ CbV 4) 1 m \ 

Voject No.: 12s Sample Location: S57S~~@ Y / mUa@ 
1 

0 Surface Soil 
&) Subsurface Soil 
0 Sediment 
0 Other 
Cl DA Sample Type: 

Sampled By: kEQ k-r _ K&i-w3 k& . - 

C.O.C. No.: * 

jample Method: 

ymr gPi3*rhi/lfsLC 
depth Sampled: ’ 

sample Date and Time: 

TVDe Of SamDIe 
‘pkGrab 
0 Composite 
0 Grab-Compositit 
0 High Concentration Color Description: (sand, clay, ory, Moist, wet, etc.) 

0 Low Concentration 
ISILTYS~~ sl%.JQ 

ji~::::-:~~‘~i..:;~~~Aii~ysb ‘,’ : ::;‘ :,] .: :... . . . ,. :.. . . 
Cona+ &@&,,&,~ t’ CoQ&+&‘+, 

vocz~ + ee %si 

I 

Observations/Notes: 

MS/MSD Duplicate ID No: 
- - 



SINGLE SAMPLE LOG SHEET 
Page of -- - 

51-t-E 57, rwmpr+d HGA-0 
Project Site Name: Sample ID No.: S57sB@oa>Y 62 a 1-1 

F ‘reject No.: la7 Sample Location: S 5 7SOcDcPci /yM~4j 
I 

Cl Surface Soil Sampled Bv: %%XI CL) u c k~&$?,~ 
@ Subsurface Soil 
0 Sediment C.O.C. No.: - 9 
0 Other 
0 CIA Sample Type: 

I sample Method: ~.~....‘... .... ‘. ‘. 
,..\ ., . . . .z., ., . . . . 

1 depth Sampled:, 

c-- s A’ 
! sample Date and Time: I 1 
I-IO-W f YO’T I 

Tvae of Samoie 

Observations/Notes: 

tZihWf..fi :.‘.;.)‘f~ . . . ..i. :, 

MS/MS0 
- 



Project 

SINGLE SAMPLE LOG SHEET 
Peg0 of -- 

I 
5\TE 57, TWOorRrcrHFA-0 

Site Name: Sample ID No.: 55776@cp(D@33~ 

Project No.: 7 1 as Sample Location: $5 7xh~Lt/k~~cDC 7 
I 

0 Surface Soil 
pS Subsurface Soil 
Cl Sediment 
0 Other 
0 OA Sample Type: 

Sampled By: % (r,_Q ~I~IWVI SW?- 

C.O.C. No.: 4 

Observations/Notes: 
l&k\\ see eti+x \-u 



SINGLE SAMPLE LOG SHEET 
Page __ of 

S\-tE 57, IwOtRIJ HEA- 
F ‘reject Site Name: Sample ID No.: 

F Voject No.: 7129 

B Surface Soil Sampled By: !%? tZR k ) (? RW~;J& CI 

Cl Subsurface Soil 
0 Sediment C.O.C. No.: - 
0 Other 
0 OA Sample Type: 

Sample Location: 57 SBCD OS/ iwti&&q 

0 Composite 
0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Page of -- 

5\TE 57, IWOlRU HQA-0 
F ‘reject Site Name: Sample ID No.: 

F Voject No.: taq Sample Location: 57S8cb@S /tvw am@t 

0 Surface Soil LA) KW%R 
0 Subsurface Soil 
0 Sediment C.O.C. No.: 

qiy- 
, 

0 Other 
0 DA Sample Type: 

: sample Method: 

$n-t~~~lrtsu- 
t Depth Sampled: ’ 

3 -4’ 
eL, I 

! sample Date and Time: 

I .-\ 2-w \osr 
Tvoe of Samole 

$ Grab 
0 Composite a 
0 Grab-Composite 
Cl High Concentration 

‘. ,,,._ . . . . ..‘.. .,,,,.A. .; . . . . . y, ,:. .q)mp~&ff SW0 ~a~:~-i~~~~~:~ :;;.I’:i::: :;. : : :,.. 1,. 

Sample Time Color/Description 

I I 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 

- ----- 
‘j\-tE 57, ~WO~RU i-tt=A-D 

Voject Site Name: Sample ID No.: 

‘reject No .: nq 

0 Surface Soil 
Qp Subsurface Soil 
0 Sediment 
0 Other 
0 GA Sample Type: 

S,ample Location: 

Sampled By: k a f?tibiZ& 

C.O.C. No.: - 

0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

MS/MS0 Duplicate ID No: 
- $57SODvfUX m \ * 



SINGLE SAMPLE LOG SHEET 

S\fE 57, ~EJOIRU HGI’I-D 
‘reject Site Name: Sample ID No.: 

‘reject No.: taq Sample Location: $57 @mDs/~w~~q 

0 Surface Soil 
I3 Subsurface Soil 
0 Sediment 
0 Other 
0 GA Sample Type: 

Sampled By: k623 W Km SK 

C.O.C. No.: * 5 

sample Method: 
. . 

srur wc3od ‘. 

?:, q?i)y&jt+qJj#J Da~.~~~~~~~~;~~jji,-; .; y.;,:,:‘: :.. 

Sample Time Color/Description 

Depth Sampled: 

161-\B’ 
sample Date and Time: 

i-n-94 \I90 
Tvoe of Samole 

v Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

Observations/Notes: 

‘c$&: if, -~~‘pG~E:.:::~:~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~.~~~~~~~~,~~ 

. . . . . . . . . . . ,..,., 2,: .,.:..:.,. . . . . .._. ,.:..... i.. . ..__. . . . .,:....:... .>, .: -,:...: :..,...: ,:.. . . . . .__ .A. :..i_.. ii...: ..: i . . . . . . . . . . . .._ ;...: ,... .‘..i. 

Signature(s): 

MS/MS0 Duplicate ID No: 



SINGLE SAMPLE LOG SHEET 
Pam at 

-w- __ -- __ 

s\-tE 57, ~EJ~IRU H(%+-D 
‘reject Site Name: Sample ID No.: 

Voject No.: laq Sample Location: 

0 Surface Soil 
(XT Subsurface Soil 
0 Sediment 

Sampled By: m&J ( d ~~‘29% 

C.O.C. No.: 13 

0 Other 
0 QA Sample Type: 

.“..:...’ ,: . . . . 
‘1. j ;. : ,’ : : : 

scription 

0 Composite 
0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

Observations/Notes: 

‘.‘i 
‘~.:~..~~~G~l~.~~~~~~~~~~~,~~~~~~~~~~~,~~~:~,~~~~~~~~~~~~~~ Signature(s): 

:. .:.:.y ,,. . ...:: : ,.._ ::: :. . i .,. _,. ..:... ,. .A :. .A? ii.. . . . . ,.../ ..:.....,...! ..,: . . . . ,...,._ :., . . . . . ,. . . . .::. ..,, i. .: C....... . . . . .. . . . . . . :... 1 .i n_ .$,: . . . ..;,.... 

MS/MS0 Duplicate ID No: 
- 



. 

SINGLE SAMPLE LOG SHEET 
Page of -- 

r 
‘j\TE 57, TW0IR~HQA-D 

Project Site Name: Sample ID No.: jb7%Qx?q-a5s I 

P ‘reject No.: taq 

Cl Surface Soil Sampled By: k& G) 6&W.%3? 
p Subsurface Soil 
Cl Sediment C.O.C. No.: . 13 
0 Other 
0 GA Sample Type: 

Sample Location: ~57Puu G3QDp 
I 

I iample Method: j-.+: 
I 

f gm- SW h&.-m- ! Sample Time 1 Color/Description 

Depth Sampled: _ 
I 

I: 

1 5s2d 
5 sample Date and Time: 

1 ‘-c2--9 7 /I r5- 
Tvpe of Samole 

l?& Grab 
b Composite 
0 Grab-Composite 
0 High Concentration I Color 1 Description: IS.W$ Clay, Dry, Moist, Wet, ate.) 
0 Low Concentration I - 

:;: 
:‘.. 

q-vze-3 qwL0 I 

Observations/Notes: 

MS/MS0 Duplicate ID No: 
4 - . 



SINGLE SAMPLE LOG SHEET 

sroject Site Name: 

‘reject No.: t23 

Sample ID No.: s 57%@@& (P ( Ib f 

Sample Location: 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled 8~: kED (A) fRAWI$EK 

C.O.C. No.: . 

0 High Concentration 
B Low Concentration 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Peg. - of - 

Sample ID No.: s 57%3@06a,2.(b 1 

Sample Location: 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 GA Sample Type: 

Sampled Bv: ED w (RAMSETt 

C.O.C. No.: . 

iample M,ethod: ~&o~o&E ‘.I.: .: ..’ : .’ : :. i 

L” % 9 lnPrtlz0 carzfz Sample Time Co&/Description 

depth Sampled: 

iample Date and Time: 
r 
jw3-?8 m%F- 

Tvoe of Samola 
[81 Grab 
0 Composite 
0 Grab-Composite +Gi:’ ., ::.::‘,’ : :: :_ .;, ..,. _. .... :. G&$gjgls Dm i.;,$.g+~“. j$$;/.. :, .! ,ji: ; .- . . ._ 

0 High Concentration Color Description: ~Smd. Clay, Dry, Moirt, WOI, etc.) 
a Low Concentration 

Observations/Notes: 



f Voject Site Name: .S!IWZ 

SINGLE SAMPLE LOG SHEET 
PIgo of I- - 

1 

Sample ID No.: S 57Sf3cDO70f Q! 

f ‘reject No.: rm 

0 Surface Soil 
99 Subsurface Soif 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sample Location: 

Sampled By: fkED k) !?kM$Ec 

C.O.C. No.: . 

! Sample Method: ~EOQP~@E 1 : ’ Camp&h S-0 D&w .: .,., :‘;::zii.:,+ :: ,. ,T 
l 

a 
Sample I Time Color/Bescription 

I 

, Sample Date and Time: 

A lo-t-98 
Tvoe of SamrAe 

B Grab 
0 Composite 
0 Grab-Composite 
.O High Concentration 
@ Low Concentration 

Observations/Notes: 

Signature(s): 

MS/MS0 Duplicate ID No: 
- 



Project Site Name: ,c’lTE 57 

Project No.: Km 

0 Surface Soil 
Op Subsurface Soil 
0 Sediment 
0 Other 
0 CA Sample Type: 

Sample ID No.: S 57Sf3OcDiYB2.0 I 
Sample Location: 

Sampled Bv: FkED (A) %MsE(Z- 

C.O.C. No.: 

Sample M,ethod: @OQPO@FI 

?” x CL plprceo COlzE 
Depth Spmpled: 

L-43 
f 

Composite Samgfo Damp ._,: ..:. .:i::::::-:.: : 

Sample Time Color/Description 

Sample Date and Time: 

48 /5w 
TWX of SamDIe 

[zp Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 
I8 Low Concentration 

Description: (sand. CIW, ory, Moist, wet, Ott.1 

SINGLE SAMPLE LOG SHEEP 
Psgo - of - 

I I 
,: :,,: ::. ,: ,.: ; .i ArkWs t Co 

/ Observations/Notes: 

MS/MS0 Duplicate ID No: 
- 



‘“I 

SINGLE SAMPLE LOG SHEn 
Pk3go of -- 

Project Site Name: s’l7E: 5 7 Sample ID No.: S 57StW108 cb I ld I 

Project No.: 7 \ xq 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 GA Sample Type: 

Sample Location: 

Sampled Bv: -CA) 

C.O.C. No.: 

Sample Myhod: @oma@~, 

-3” s 9 rmteo COiE 

.. ..I $omp~~ S-0 O& +:1::~~~~$$~ . . ..,. ‘-::. ’ . . . . . . . . . . . .,, 

Sample Time Color/Description 

Sample Date and Time: 

,lO-843 OQ5 
Tvoe of SamDIe 

113 Low Concentration 

Observations/Notes: 



I Project Site Name: S’ITE 5 7 

I Project No.: Km 

SINGLE SAMPLE LOG SHEET 
Page - of - 

Sample ID No.: S $7SBlbCD8~12d> 1 
Sample Location: 

0 Surface Soil 
Q¶ Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled Bv: *eo k) f?kMSEK 

C.O.C. No.: . 

2* x 9 0 fnbieo COrrE 
Depth Tampled:, 

<A . . 

Sample 
I 

I Time Color/Description 

1 Sample Date and Time: 

to-$-m CR30 
TvDe of SamDIe 

8 Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 
B Low Concentration 

Observations/Notes: 



SINGLE SAMPLE LOG SHER 

, 
reject Site Name: 1-r-E 57 

reject No.: Km 

Sample IO No.: S S7SBOfDYQJILD I 
Sample Location: EAD NSWL 

0 Surface Soil 
@I Subsurface Soil 
0 Sediment 
0 Other 
0 CIA Sample Type: 

Sampled Bv: 

C.O.C. No.: 

0 Grab-Composite 
0 High Concentration 
!8 Low Concentration 

LRb, s&Lo +51cT-+ CtIkY 
.z j- .:‘:.. ..:. .: :.‘.:I:... An’&& ... ..: 1 Contuhr A~rernents 1, cohict8d w 

- & S-VOA I I 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 

, 
Droject Site Name: s 1TE 

Project No.: Km 

0 Surface Soil 
E!! Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sample ID No.: s 57%0@?@7,d, ! 

Sample Location: 

Sampled Bv: fRED cc) %M5Ec 

C.O.C. No.: 

Sample M;thod: &?o~o(3FI f ‘.. : ..’ .. Compk& S-0 bau ;,A;&;?$:-“:; ., ..: . . ; ,, 

f x 9 pG+cuo COczlE Sample Time Color/Description 

Depth Sampled: 

Sample Date and Time: 

fO-7-w it335 r 
Tvoe of SamDIe 

II3 Grab 
0 Composite 
0 Grab-Composite 

,.: .), ‘: . . . . . ._. . . . . ., p ,:.. .,.: . . . . G& SW D~.‘:+I$).~;:‘..:‘” ‘.$$j:$:. .‘, .j :..: . . 
0 High Concentration Color Description: tsww~ CW, ory, Moist, wet, w.) 
I8 Low Concentration 

$3mJ %wo d-SILT J-?leCLW 
. . . . . . : ‘I. ‘f;’ Analysis ...’ 1 Contaitier A*ernantr 1. C0llaCti.W 

J-u VOA 4- 96 I/ 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 

koject Site Name: Sample ID No.: S S7SB@/@Q?/ @I 

Voject No.: Em 

0 Surface Soil 
@!I Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sample Location: DlkcltiE!! WC 

Sampled Bv: kED k) f&MS= 

C.O.C. No.: . 

0 Composite 
0 Grab-Composite 
0 High Concentration 
!8 Low Concentration 

Observations/Notes: 

MS/MS0 Duplicate ID No: 
- 



Voject Site Name: 

SINGLE SAMPLE LOG SHEET 
Pago - of - 

1 
Sample ID No.: 5 57sf3@ ((6 d, 2471 

Voject No.:, Km Sample Location: 

0 Surface Soil 
El Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: fREr> k) %f’VI$~~ 

C.O.C. No.: . 

sample Method: GE0 Q(zO&l% 

2’ x 9 ’ rnAte0 CORK 
Depth Sampleg: 

7 -8’ 

sample Date and Time: 

‘O-yl8 1705 
Tvoe of Samola 

II3 Grab 
0 Composite 

‘. : @mp&iu Ssmplr Dab . . _... ;‘l;.:.?.:.;:: .,: :. 

Sample Time Color/Description 

0 Grab-Composite 
..:.:: ._. . . ,:. ..,. .: : 

‘Color 

Gr&.Smpkr Dab :;::j;.,?:.: $;.;. .... ‘, 

0 High Concentration Description: (sand. cw, ory, Moist, wet, *CC.) 
q Low Concentration 

?~LE ~~tt3i2ti SAW 61~7 7u2 Gehmt. 
: _.... .-.. ,.y, ‘.. _... . . Andy&s .. 1 Con&her Requir~ntr 1,: Cob+ed .i4 

px VOA 3 e/t v 

Observations/Notes: 

MS/MS0 Duplicate ID No: ’ 
- - 



SINGLE SAMPLE LOG SHEET 
Peoa af 

boject Site Name: Sample ID No.: s 57%@f 1@1&31 

aroject No.: lm 

0 Surface Soil 
El Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sample Location: 

Sampled By: &ED cc) (RAMsf?c 

C.O.C. No.: 

0 High Concentration 
@ Low Concentration 

.,. .. .:.;, ....‘: Ansfvt& f COI 

I I 
I I 

‘t 

Observations/Notes: 

Signature(s): 
MS/MS0 Duplicate ID No: 

- ‘- 



SINGLE SAMPLE LOG SHEEl 

, 
lroject Site Name: l-t-E 57 

Voject No.: LPI 

Sample ID No.: S S’ISBCIXIJD~CD I 

Sample Location: 

0 Surface Soil 
Q!9 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled By: k?.D k) ‘RAMsErr 

C.O.C. No.: 

kample lvI,ethod: GE~QP~BE : ‘Compo* %nplr Data . . . . ~:j::.%.y: : ,. 

ze x 9 fnAtf2o corrfz Sample Time Color/Description 

iample Date and Time: 

i7 -7. QB I3Y5 
Tvoe of Samolq 

I% Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

Gr&.Ssmpk, Dm’:..;+. ” ‘z~;.-- :. 

1 Description: (sand, CW, DW, Moist, wet. ate.1 

[23 Low Concentration 

C)bservationsMotes: 



SINGLE SAMPLE LOG SHEET 
Page .- of - 

I 
mroject Site Name: Sample ID No.: S S7SBO I 2-a I (b 1 

‘reject No.: Sample Location: ERD tvswc 

0 Surface Soil Sampled Bv: 
Ip1 Subsurface Soil 
0 Sediment C.O.C. No.: . 

0 Other 
0 QA Sample Type: 

0 Grab-Composite 
0 High Concentration 
B Low Concentration 

:.I...‘: .I: ., :I” :, .I Andysb .. ._’ .A, 

Observations/Notes: 

MSlMSD Duplicate ID No: 
- C 



SINGLE SAMPLE LOG SHEBT 
Pug. - of - 

1 

Project Site Name: S’ITE $57 

Project No.: L4.q 

Sample ID No.: S 57SBCB~LcD Z0 [ 

Sample Location: CII~ffE~ NWC 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: k&D u f?kMSEfr 

C.O.C. No.: 

Sample Method: @~QP~@FL \ ‘:.: . . @mp&b Sarrtprr b&u. ij::..,:$$;:;.l;. ;:: ‘1 :,,,,, 

2’s 9 ’ fwkcf20 CORE Sample Time Color/Description 

Depth Sample : 

IQ3 

/ 

Sample Date and Time: 

, lO-7-‘t$ 17YS 
Tv~e of Samole 

E1p Grab 
0 Composite , 
0 Grab-Composite . ., :, Gr& Swrpts D&a :‘:.“i&;:.~ ‘. .’ .‘. 

0 High Concentration Color 1 Description: tsand, say, oly, Moirt, wet, l tC.r 
[I3 Low Concentration 

I 

I CLWW SfwD / 
:y:,;::: ::: ,..,, ..; .,., . :_ .: Anelirsis .. ; f Conmiiner R&err 



SINGLE SAMPLE LOG SHEET 
Peg0 of .v - 

S\TE 57, ThlOiRlc) HGA-D 
Project Site Name: Sample ID No.: ss7 s$@k’s(D t(P \ 

Project No.: 1 1 2 7 Sample Location: S57 83OL3 lvbacv CsjLl 

0 Surface Soil 
h9 Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: rRF4 W Rkvv.sL- 

C.O.C. ND.: Y 

0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

Observations/Notes: 



SINGLE SAMPLE LOG SHEET 
Page of -- 

1 s\TF=- 57, Ir~oi~rcr HQA-D 
‘reject Site Name: Sample ID No.: $7$%mr3@2a,\ 

Voject No.: IYI Sample Location: 5m SOS\7 / YMw 6 \Tz 

0 Surface Soil 
@ Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled By: FcF;D &I 67 &&-I S&I& 

- C.O.C. No.: 5 

Pp Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration Color Description: ~SWKI, Clay, Dry, Moirt, Wet, etc.) 
0 Low Concentration 

‘51EL ORld 5;;ryvrp-r&RWC T72.suJ- 
.;::> :.. 2;: .,... .;.:..: _:, ~1 :;;iii’:“s:‘IJ~~:< A~&$+~. ....j .::::.‘:. j Contenw, R&&eni6nts ~:~~Co~,+*.‘~4 Map: 

J-CL voc Ltcs?a #. 

CI 

Observations/Notes: 

ej#$:h. .Aiitici;bs~~~~~~~~~~~~c,~~~~~~~~~~~~~~~~~~~~~~~.~~ 

. ..,. :.,.: .._.. _, ,. ..::, _........ :i :... :,., .i_.. . . . ..: ..i. :... ‘., ,._.. . . . . . . ,.y . . . . . . . ,.,.: . . . . . . . . . . . . . :A_ . . ..(. . . . . r. 

Signature(s) : 

,..,. ,.; . . . . . . y... 

MSlMSD Duplicate ID No: 
- -* 



SINGLE SAMPLE LOG SHE= 
Pam et - --- - -- - 

Sample ID No.: S 57%3@/4a/n> I 

0 Surface Soil 
B Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sampled By: kED w f?kMsTt 

C.O.C. No.: . 

0 Grab-Composite 
0 High Concentration Color Description: WV& clay. DW, Moire, wet. OW.I 

B Low Concentration 
‘lmJ3eMRLK cl.M+s?wD + tmlt&t, 

:y”:. .: ‘,. AndVsb.. ‘,’ , 
.’ 1 Container Raqukementr \: Collected. (4 

px VOA 3- ek- / rl’ 

ru S-VOA 
-f-A-L ME-I-AU 
v PEW /KC% 
m . IcPcorvn+bGICY;,Ah 
‘T-Or 

Observations/Notes: 

c\ics6 v. App&&@ .{,.:;::;:;:;3..., : ..,;~::,,: . . .;.:z;:$:::. .-:;T;. .: . ...‘::: :y...::, Signature(s): 

MS/MSD Duplicate ID No: 
- - 



‘reject Site Name: 

SINGLE SAMPLE LOG SHEW 
Prgo of -- 

1 
‘reject No.: 

Sample ID No.: S 57SBOi%%@ I 

Sample Location: DlkcrHERD WC 

0 Surface Soil 
113 Subsurface Soil 
0 Sediment 
0 Other 
0 DA Sample Type: 

Sampled By: FkEo (A) %M!%EK 

C.O.C. No.: . 

sample M/ethod: ~&O~WC+FI .: -. ~omposita Ssntple Obti i:.... ;.:.::F,+: ; 

2” % v naceb c0fw Sample Time Color/Description 

Depth Samppd: , 

7-s 
Sample Date and Time: 

‘Q -7- y$ /5-r5 
Tvoe of Samole 

B Grab 
0 Composite 
0 Grab-Composite 

,, .Gr& S&j* Dam I::;;$;. : ..iil:‘:i:,,,. 

0 High Concentration 1 Description: (SUUI. cbv. Dry, Moirt, wet, MC.] 

Observations/Notes: 

ce if. Appwl~: .). :;:.;;s;j: . . .., ::;,, .; ;+::;:;: .-:;::.: ,:. “’ :,;:, ‘. ;,:j,; Signature(s): 

MWvlSD Duplicate ID No: . 
- 



SINGLE SAMPLE LOG SHEET 
Page 

UHQA-D -- -=% 

Voject No.: 

i 

S\tE 57, TWOIPC 
Project Site Name: 

F 12s 

0 Surface Soil 
60 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sample ID No.: 5 57sMVF@f 0 I 

Sample Location: S57sBasr5/~~,&@9 
I 

Sampled By: Fn.rzP u iakvhsaz 

C.O.C. No.: . 

0 Grab-Composite 
0 High Concentration 
0 Low Concentration 

. 

MSlMSD Duplicate ID No: 
. _ 



. 

SINGLE SAMPLE LOG SHEET 
Page of -- 

S\Tt=- 57, ~WOIRU HCA-D I 

F ‘reject Site Name: Sample ID No.: s~7%QV50a~f 
. 

F Voject No.: 12s Sample Location: 55 7s %I$ /pLcW Co UI* 
/ 

m 

0 Surface Soil Sampled By: ww a&-+4- s 

I$#. Subsurface Soil 
0 Sediment C.O.C. No.: -“t 

s 

0 Other 
0 CU. Sample Type: 

: sample Method: 
. . ,,: _.: : ‘.: . . .’ ,.. : ..,... . . .,. . 

“’ ” ” 

.., : ._ .: .’ ,., .Cornp&* sarrple nf+$ ,.i~~;j:~ :;.;i,;& . . ; ;:..,y; ::; _, ., ~.. . . . . 

WL ~7 SfiMJ / f-f.% Sample Time Color/Description 

t Depth Sampled: 

CO-d 
sample Date and Time: 

1 !--&--4p LOS0 
Tvoe of Samole 

p Grab 
0 Composite 
0 Grab-Composite 
0 High Concentration 

::. 
:; 

I Color Description: tsand. clay, Dry, Moist, wet, MC.) 

. 

, I 

Observations/Notes: 



-.e. 
I 0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

1 Paae of 

Voject Site Name: T.{WHm(J% 5ifl 57 Sample ID No.: 
‘reject No.: 7124 Sample Location: 

Sampled By: && 
0 Stream C.O.C. No.: ffo/t3 d 
fl Spring 
fl Pond Type of Sample: 

0 Lake ‘8: Low Concentration 

8; Other: born SFCUQL l.?4/&flqz 0 High Concentration 

[I QA Sample Type: 



I Project Site Name: ~~JQIA&wI)~ Em 57 Sample ID No.: &7$lufm8arq~ . 
Project No.: 7124 Sample Location: $57 &jfie 

Sampled By: M 
0 Stream C.O.C. No.: tc rem 
/J Spring 
0 Pond Type of Sample: 

fl Lake 8 Low Concentration 

B: Other: ~&WA SScuiaL tu&l-lvz 0 High Concentration 

[1 CIA Sample Type: 

T 
C 

f 

I 

; 

0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of - 



=\ 0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Paae of 

, .TR. 

reject Site Name: ~~{~H~~~ Eie 57 Sample ID No.: 

reject No.: 7124 Sample Location: 

Sampled By: && 
IJ Stream C.O.C. No.: -x2&L 
0 Spring 
0 Pond Type of Sample: 

0 Lake 5 Low Concentration 

B: Other: m&w Smug& cu~rl=c 1 High Concentration 

I] QA Sample Type: 

&gT#g#i&$##p&;, . 

te: q-27-pq Tamp. Turbidity 00 Salinity onmr 
ne: /52!7 mS/om De-C Nm mgP % N4 
pth: %JlwAc& 
ahxk r&ivlcanvfurmc~ 

g&7 - - o.ot - 

g~p.~~~~~r~~~. 
. . : 

. . . . . . . . . . . W’ 
.c 

Anatyds 1 Pmlvative Container Raquireman~ CO&&d 

T-CL uocs + ee t-l& cu*c 3’LL ?Od W&L v 
:ufLos,v&s w kJ’5 yc 2r I /,Artb 4-5 I 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of - 

‘reject Site Name: ~~vd-h%+ob% Em 57 Sample ID No.: ,$~Z$(Utk~6oraq 
‘reject No.: 7i2q Sample Location: $5 7 ho& 

Sampled By: M 

fl Stream C.O.C. No.: k %w3 
fl Spring 
0 Pond Type of Sample: 

0 Lake 8 Low Concentration 

Bc Other: Sq-oAtM SJau~ tr/lkrmz [1 High Concentration 

fl QA Sample Type: 

Analyaks 
TCL uocs + ee 



0 R Tetra Tech NUS, inc. SURFACE WATER SAMPLE LOG SHEET 

Page-_ of - 
/ 

Voject Site Name: I/uOQW~~PTQ%LC)C SI Es7 Sample ID No.:’ $57$GJwmo2. 
‘reject No.: 7 \q Sample Location: $57$woo;j 

Sampled By: w 
fl Stream C.O.C. No.: 6 YOl’ 8 
fl Spring 
1 Pond Type of Sample: 

[I Lake BLOW Concentration 

s Other: str> $2~ 5 cu& wa fl High Concentration 

n QA Sample Type: 

4MPLING DATA: 
Color pH S.C. Temp. Turbldity Do 

Sa’inity E 
OUIW 

me: ,630 Visual Btandud mS/cm Degrees C Nl’U me/l 96 NA 

qth: 4clWjxX ,csL ( CC&h-K 8,/f O#VfZ 27.p - - 0.a - ethodam-& 09 
RMF’LE cOLLEC71opJ.-I~~MATIOk 

Analyrdr, Presowative Container Requiransnts Cdbtd 

l-CL \Eocs +ee j-la y-c 3-rYO‘a 
~n&ostc/FB b/ NJL ctwc Xv I RAW& GcCrSS 

I 

E 
d3SERVATMMlS I NOTES: M:AP: 

c ~CLlfHii flm WI 

fw)ritJ FL-“UJ, NO omw- 

puLLF75 HA-r/F, FL-c)w. 

cocc&wQ@ m+oL 

(@ml-~39 

:irde if Appl’kabb: Signature(s): 

MS/MS0 CJupkate ID No.: 
- 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of - 
. 1 

F ‘reject Site Name: ~A#wbfJHmUW Ei 
F Vcject No.: 

0 Stream C.O.C. No.: 

[I Spring 
[I Pond Type of Sample: 

[3 Lake 5 Low Concentration 

B Other: ~Rw %ru&& (A/km fl High Concentration 

0 CIA Sample Type: 

I 
I 
Di 

Ti 
DI 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Danm nf .- a--- -. - 

%oject Site Name: ~~l~c(~(J~ E/s 57 Sample ID No.: 
‘reject No.: 7 12.g !33;beL;tion: 

0 Stream C.O.C. No.: 
I] Spring 
L] Pond Type of Sample: 

0 Lake ‘8 Lowco ncentration 

F Other: sq-oluM SFLuE.& iA4#rFtz [ High Concentration 

/I QA Sample Type: 



F ‘reject Site Name: 
+oject No.: 

$-Ahvl)KIH~I)YCKc 5 
F 

L] Stream C.O.C. No.: t.5 5*0/B 
0 Spring 
I] Pond Type of Sample: 

j’j Lake 8 Lowco ncentration 

B; Other: $-l-oRwl SFcuE& fAJ#lwL fl High Concentration 

fl QA Sample Type: 

B 
01 

: i 
Ti I)I 
Dl 
M 

P 

:: .,. 

‘t.,:: ,.. ,,‘,, ,. . , *.- . . . 

Temp. 1 Turbidity 1 DO 1 Salinity ‘1 OUmt 

I 

I 
I 

I 

Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of __ 

anature( 



APPENDIX B 

Chain of Custody Forms 
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APPENDIX C 

Boring Log Sheets 



BORING LOG Page of 

PROJECT NAME: 
PROJECT NUMBER: 

5rq-E 57 
sf3 -- 

BORING NUMBER: s 5 ?m( 
DATE: ,’ ‘e%., 

DRILLING COMPANY: GEOLOGIST: &‘;z~ 
DRILLING RIG: DRILLER: rnf%K s. 

MATERIAL DESCRIPTION I Iftcml 
88Rph km alwsl &mpk UholoOy 
~o.md (ft) CorRQo R-l Ct~nga 

U 

Trpor of (xl +rw* I-) moum&l fl S 

ROD RunNo. L-M or -amy c 
S Remarks I 
. i 

I I I-1 I 
i 
i 

. fDrilling Area 
Background (ppm):iI 



Remarb .e I ?I 
‘h 

II iI 

BORING LOG Page -& of 2 

PROJECT NAME: 
PROJECT NUMBER: 

~l~oud-km, %-E 57 R?: E;pNU-: 55‘7 %3a>@ //pusus~~ 
7t;Lq 

DRILLING COMPANY: I-( R z GEOiOGIST: 
- ,- - 

FREi7’&, IZIAWSER 

DRILLING RIG: 0 -6 I 17/1001cE. DRILLER: Boo <\cs;r~f.7,k?&J 

MATERIAL DESCRIPTION 
6-f I I lJ 

Wtmn mcL coRn& onlo~ rock brokeness. 

“lndudo monitor reading in 6 foot intemh 



,; 

BORlbiG LOG Page 2 of 2 -- 

PROJECT NAME: $M I 
PROJECT NUMBER: 701zq 

kd hap. 5 1 t;r” 57 RX BORING NUMBER: 
DATE: 

S 5 75; (&~a q~ 

r---w I G-Sci 
DRILLING COMPANY: Q k Z GEOLOGIST: - -EI7* 6Uo jZmnSER 
nmff I IMP, RIG- b-f-- 1 mAnIL r, nfw I FR- n-n -n.-\<. _ , 

c3 w, .-C”tNts I, ,IWbL. . . yo\t.B 4U\~Vtr)cl 

MATERIAL DESCRIPTION 

c 
8 Remarks 
. 



BORING LOG Page I of 3 
I 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

I I I I- 
I I 

\ 

MATERIAL DESCRIPTION I 
U 
S 
c 

Mateltmlcla~ S 
. 

Remarks 



DRILLING RIG: 
- 

BORING LOG. Page & of 3. 2 

PROJECT NAME: TM 
PROJECT NUMBER: 

kd-&+. $mE. 57 Rx 
7017-9 

DRILLING COMPANY: H k Z FREP-(,V, t?~wsElX 

l-+ 
\ ~Vl?uC~ DRILLER: 

MATERIAL DESCRIPTION f 
, I I U 

8 I 

rcKl RunNO. C 
M8l8rw Cl8rrmauorl S I 

Remarks 
bmlwl Rode . 1 

.I 

--k-t5 1 - - 

I 

.- 

Remarks: 

* Drilling Area 
Background (ppm):lI 

Converted to Well: Yes No Well I.D. d:, ~k4u,$@p 



BORING LOG Page L of 2 

PROJECT NAME: 
PROJECT NUMBER: . ._---- 
DRILLING COMPANY: - 
DRILLING RIG: B-6\ ~0 \LE DRILLER: RoG X>XQpr-fJ 

\ 
MATERIAL DESCRIPTION 

Sam@0 bob mow I -mm U-WY U 
No.Md m CUR00 Roc0voryl chmga S 
t-or or Ix) somplo ~~I SdDonolyl I 

. whulmdlaning.ontormckbr~. whulmdlaning.ontormckbr~. * * 

- lnddo monitor reading in 6 fool inbnb 0 bofohob. hereme wading froquanq Y dovald roporw mad. 
. Drilling Area 

Remarks: Background @pm):r- 

Converted to Well: Yes ,/ No . 
Well I.D. d: 5 57’m~_o03 



PROJECT 
PROJECT 
DRILLING 
DRILLING 

NAME: 
NUMBER: 

&tAPLkw tLc; 
-71 

COMPANY: A 

BORING LOG Page o? -- 

Remarks 

I .i 
N I 

I-- t 
I I ” I I 

IA I I I I I- 



Page 1 of 2. -m BORING iOG 
PROJECT NAME: $.J 
PROJECT NUMBER: %q 

kt.~l-k~o. 51jz 57 RI BC$f-JUMBER: 5:Ei7SsQ@y/r\cwg~y 

DRILLING COMPANY: t-4 k Z p:OL.OGlST: CrRED~ i/v0 IzpmnSER --y 
DRJLLING RIG: m clnILFz_ n-L1 - DRILLER: s AcxUbahl 

MATERIAL DESCRIPTIOI _. ._ __- -. ._ N 
I 1 I 

FmmD RwmM ID 
U 

“1 

- 

h 

,% 

- 

- 

- 

- 

- 
-\ 
- 

- 

- 

--- 

- 1 
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PROJECT NAME: $~~ol k,~ i-(m~. 5 1 n 57 RX BORING NUMBER: 55‘7 4fkm ‘t /mocor 
PROJECT NUMBER: DATE: - - 

,*+’ DRILLING COMPANY: 
71;Lq t-7 

c( k Z GEOLOGIST: FREP. CA/ 
Aocs AC&!! 

AYV\SER 
DRILLING RIG: IMfmLE fi4.I DRILLER: 

Remarks 
Material Clmrmauoll 

. 



BORING LOG \ 
Page / of L 

PROJECT NAME: ~~~olw &k~. S;& 57 R’L 
PROJECT NUMBER: 7l;Ls 

E;p NUMBER: 557Sf!kDOs-/~~ c+cb 8 
. z- 

DRILLING COMPANY: k-4 &i Z GEOiOGIST: ~F333’ cu RAvviSER 
nRll I ING RIG: macar.Ls R-G L DRILLER: f3IunnmL I. ..--.. .- . ..-. .v “- ..I-- Y - - .-- - ----..-- 

MATERIAL DESCRIPTION 
Samplo kph 6loWI Slmpl* Lmohgy ’ U 
NO. end (FL) Cor RW aocovolyf changr + s 
r*or of lw trrnph (aPmm) W-W 
Rae Run no. LO- of comlaoncy 

SvnM OT cobr MaterhI clasdIlath 
hmwol Rod 



BORING LOG Page - of : 

PROJECT NAME: NUMBER: S 5 7 S@X+ 
PROJECT NUMBER: 

.S+--, DRILLING COMPANY: 
DRILLING RIG: LrzoffzaD DRILLER: lMARr c --.._ .7. 

.I 

MATERIAL DESCRIPTION 
U 

No.M6 WI cwRaDnouvolyl muya 
lpoor u cu 

z -‘=z 

S 

Rw RunMo. u 

. Drilling Area ’ 
Background (ppm):[-1 

Converted to Well: Yes No L Well I.D. It: - 



BORING LOG Page of -w 

PROJECT NAME: * SIT-E 57 BORING NUMBER: 657 s6op7 
PROJECT NUMBER: 

$fk; o 
DATE: -7-9s 

DRILLING COMPANY: 
DRILLING RIG: 

-’ ;;;EIST: !& . ,- 

RD . MPur-sc 
, 

MATERIAL DESCRIPTION -mtPw 

6omph kpa mlvusl 8-w uho(oa U 
R0.H (FL) CURW Rocevuyl cN8nga 
TyPoor- cxt WM. Ml -6oauw 

S 

RW RUBNO. Lm u -cwy c 

Mat8lutclurMatkn S Remarks 
. 

I I 

G 

. 
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PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: - 
DRILLING RIG: 

?L: 
s BORING NUMB 

” &SWWnH DATE: 
GEOLOGIST: K &( T 
DRILLER: 

I *’ I MATERIAL DESCRIPTION 
I u 

MAW S. 

I 

Remarks 

-hcMomanbr-%qk6batihm4~bor.ho&. lnemnmaahg IrrknrodmponnNRd. . Drilling Area 
Remarks: z” “‘--. Background (ppm):[/ 



.J I. BORING LOG c S57*S800# 
Page aof e. 

- - 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: k( h z . . .‘, ., FKEP~ cue laAw\SEK‘ 
DRILLING RIG: 

m 

,.,-.* * MO(~ILE (3-6r ': DRILLER: 

ot -*l Inmwu 
Qlp-w Qlp-w a 

or or cbbr cbbr YalelkJ clwr- YalelkJ clwr- S S Remarks Remarks 
ROQ ROQ . . I I 

nudn888 E .dI 

n h&de monilor reading in 6 fool irituds 0 bomhob. lncmaw reading frquenq W dovalod mponw msd. 
. Drilling Area 

Remarks: . ’ Backgrou?d (ppm):~ ’ 

Converted to Well: Yes No. Well I.D. #: 357 bw4@ I\ 



.,*“” 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

7 1 
.smhr, w 

DRILLING RIG: Ltq 
, 

6-w-m -1 6-H v 
na.au m, cwaao m8ovuyl cn8q 
1 

-iaD nunno. Lwl#8l Y 

hmuu 

I 

, 

/I \ I -- 

c - 
d 

--.- 

A 

. 

BORING LOG Page of -- 

&/H- EONG NUMBER: 547 pw 7 
cr 

%& 

. 

~~E~IST: F”bR;o’-z-9, 
nn . YYIARK S. 

MATERIAL DESCRIPTION 
I I U 

M8l8fl8lcl888Nk8tbn 

s 
C 
s Remarks 
. 

r ! 
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BORING NUMBER: PROJECT NAME: 
PROJECT NUMBER: LOATE . 

ORlLLtNG COMPANY: G&GIST: 
DRILLING RIG: c %:&c&~ DRILLER: MCtfzzK s. 

&AljEMAL DESCRIPTION 
u 

l Hlhnmckauhg,enlafockbmkenou. 

z c 8 . 
Remarks 

. Dn’lling Area 
background (ppm):c- 

Converted to Well: Yes 
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PROJECT NAME: &williti SITE .f7 BORING NUMBER: 557 S Da> 11 
PROJECT NUMBER: 7129 DATE: 

.e DRILLING COMPANY: HUL GEOLOGIST: 
I_o-p 
T-R ED ~~~~~~~ 

DRILLING RIG: DRILLER: _ 

MATERIAL DESCRIPTION 
mfalel 

rwauc 
ml 

8 
C 

Mvl8flucl888rkubll s 
. 

‘4 
1. a 
E-0 

Remarks 

p.m4umtk-. * 
. 

,, - Remarks: 357 s$or/o/@r -o- 5-f 
Drilling Area 

. . Background @prn):l-1 

Converted to Well: 
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PROJECT NAME: -ti f-16+0 % V=m 
PROJECT NUMBER: 

BORING NUMBER: s $7 S&I 1~ 
713ctr DATE: 

DRILLING COMPANY: Hrcl f. GEOLOGIST: -_ 

DRILLING RIG: DR &LERt - - -.--- _. 

,) 

. 

-kbk- 
Remarks: 

Converted 



: _ .^ _. *BORING LOG Page 1, of ;I; 
. . T-* 

PROJECT NAME: -&-@ kd &AD, &-&57 R?: BORING NUMBER: 5575Bol,3/&ajlr 
PROJECT NUMBER: 701;Lq . DATE: , 

DRILLING COMPANY: Cc k Z GEOLOGIST: FREP’ Luo RrrsWSER 
DRILLING RIG: 4wm.m 6-&l DRILLER: ooe 33Raw - 

Remarks 
Maalnl Ctrr*mauon 

Drilling Area 
Background @pm): 1-1 

Converted to Well: Yes No Well I.D. 0: ~57bIw @k 
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PROJECT NAME: ata; 2 &AO. 5 t TZ 57 s57 S0t.b 1’3 /WCD LL R?- BORlNG NUMBER: 
PROJECT NUMBER: 7 DATE: 
DRILLING COMPANY: l-4 & Z GEOLOGIST: -- I ._...----.- 

I3013 ct.ix!Dw 
- 

_ DRILLING RIG: lvo61~ct~ e-6 I K’1G DRILLER: 

MATERIAL DESCRIPTION 

Converted to Well: Yes ,/ No Well I.D. t: 557th#@fL 
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PROJECT NAME: 
PROJECT NUMBER: 

P--. DRILLING COMPANY: 
DRILLING RIG: DRILLER: 

I I I I I *’ 
L 

MATERIAL DESCRIPTION 

I I 

l 
” Drilling Area 

Background (ppm):(] 
&&&%#lbm11 f 

Converted to Well: Yes No Well I.D. #? “’ ‘““_“” wR au-p’* ,j(, 



t PORING LOG Page 1 of / 

PROJECT NAME: $/40)&J &&o. 51 JZ 57 RL BORJW NUMBER: 557 s&D Idii QXLK 
PROJECT NUMBER: 71;Lq DATE .” -. 
DRILLING COMPANY: k-4 h Z 4 GE8tbST: 

/-/I- yq 
-’ - Fat37 cu o ~~WVWT;~ 

DRILLING RIG: 

‘wheamckooftfQ.ontormokbfokonwos. 

NlncbudemotWrradingh6foUinl~(Dborahob. lnweasemedingfmquenqYdwafedfapora4mmd. ’ 
. Drilling Area 

Remarks: Background (ppm):c 7 
QO ;. 

Converted to Well: Yes ,f.“No Well I.D. #: E57 wQ-@s 

.) 
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PROJECT NAME: $M 
PROJECT NUMBER: 

kd ct~+. St= 57 (i’L BORING NUMBER: s57hW (Da 2, 
7oL.q DATE: / -G-cTq 

,- DRILLING COMPANY: M N z GEOLOGIST: FREP’ & &wnSER 
DRILLING RIG: Is-Lf -&.401ul DRILLER: Q3b 12, rnfl”O.h I _. ____.. _ - . _. - , w.. - .Y a-y-s--,- 

MATERlAL DESCRIPTION 
born kpa, 6lowB I -aplr umdogy U 
90. and IFL) c of ROD RocovwyI chanpr 

QmH -1 WI-w 
S 

rypow or lw 
ROD RunNO. LOngh of comlaoncy 

Q( Motorhl ClouMcrlkn 
hmwd Rook . 

nNdnoas 

Converted to Well: Yes J No Well I.D. I: .5 n +%&Q @!^A 



BORING LOG 
PROJECT NAME: 5~ 

ER: 701;Lq 
ktd k~q. $1 I-& 57 Rl BORING NUfd 

DATE: 
mtrANY: i-j k .l,l GEOLOGIST: 

PROJECT NUMB 
DRILLING Ct’ ‘- 
DRILLING RIG: 

BER: 557’T\cU soy 
i-7-w 
FREP. W RAWSI~R 

fLL.OfilL qL6 f3 -6( DRILLER: be TRzz&*d 

MATERIAL DESCRIPTION 
SlrnDlo uholwy I I u 

Page L of L 

s 
c 
S Remarks 
. 

-lnch16omoniiorr~iA6footin~ls(Dborohob. tncrwsorwr~iifnpuswyy~t~mpomomod. 
. 

Drilling Area 
Remarks: ‘JL~C~S~UIZO ~~~CIWT WD S~~W-CD(D~ * Background (ppm):c 1 

Converted to WelJ: Yes / NO Well I.D. b: 5 97n/ll~/130+ 



Page 1 of 1, 

PROJECT NAME: TM kd k&o StncF’7 fill: BORING NUMBER: 
PROJECT NUMBER: 7DLl - 

557Vw.u am6 
DATE: 

DRILLING COMPANY: T j4r GEOLOGIS r: FKEP. w - ~CAWSER 

DRILLING RIG: WoemA \ JZKE n-die DRILLER: 

MATERIAL DESCRIPTION 
1 

I I lrrplo Dopm 
b.Snd (FL) 
Ipoor or 

RQD Run MO 
MrtoltBt Clws~ 

U 
S 
C 
S Remarks ‘!I 

1. a 
I- 

- Drilling Area, , 
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pROJEct NAME: &-~~/~swc, slm 57 BORING NUMBER: $57 MW cl) @I Ff 
QROJECT NUMBER: -I 1-a.. DATE: f-/O-9? 
DlwUNG COM PANY: jJ~s 

--a. b-.-e* 
. GEOLOGIST 

ORlUlNG RIG: WO~ICE- t3-G!r DRILLER: - ~ .- 
I 1 I I I I MATERIAL DESCRlPTl 

~,-,kdO%dR~k~~ i~-~--i ---~~ ON f y 

PIWIDRO I 

I f I- 
E 
S 
. 

Remarks 

, rys L Y’ A 

I 
IL0 I/ I 

I I 
I I I i I 

I I I I I I I I t 

-- 

conwrted to Well: 



\ B0.w.e _- _ RING LOG_ Page L of I 

IING NUMBER: 5s 7btul@ - PROJECT NAME: 
PROJECT NUMBER: 
DRlLLlNG COMPANY: 
DRILLING RIG: 

Remarks 

cb 

"lnddomonitatmadiiin6foatinhmh~bomhoio. lncrea~roadiqlraquenqYebmldropomrwd. 
. Drilling Area 

Remarks: Background (ppm):[-1 

Converted to Well: Yes No Well I.D. t: s57f13wQ@.l 
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PROJECT NAME: $u 
PROJECT NUMBER: G3l 

kd i&a+. Srjz 57 R?. BC$p NUMBER: 2357M~013 
\ I:,-w 

DRILLING COMPANY: l-4 &i Z GEOL-OGIST: FRZP~ w Rpyv\SEFL 
DRILLING RIG: IM OAtLQ +&z c DRILLER: Qon a-Qio&tJ 

Remarks 

MATERIAL DESCRIPTION 
SwlPh mph 6lown I Smw* uho(ogy U 
NO. wd (FL) r orRQ0 R.--Vf -“W S 
rwor of (xl SampI* PvWW SMl~W C 

ROO RwNO. L@m OT conll8wlcy 
8cmulb8 or cobr M8tcrw CterrmwtloR s 

hwrvd RWk 
. 

Converted to Well: Yes ,/ No 
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PROJECT NAME: TN 
PROJECT NUMBER: 7D1;Ls 

ktd t-ho. c; II-& 57 RI E;r” NUMBER: $g7 -WQXD I 
DRILLING COMPANY: c( CI 1c GEOL-OGIST: 

l-/4 -cIy 
(=KEP. Luu R~MSEII 

t-%Oll I INr, RIG- C’MIL~LER* n&+m v Cr., &I “1.ICb.I.Y n\.-. -, ..--. . . y, .I.& ---mcJ- 

MATERIAL DESCRIPTION. -lludingtPPW 
Lamp&a ooph mo*n I 6mwh uholoor U 
IO. l nd (Pt) C or RQO Rrov~yl Wnpr S 
‘ypeor or WI -mm -1 W-W 
RQO Run MO. L.nph or hn8lawcy C 

or cobr MaterId Clwrmath S Remarks 

-wwnmwGormg.-~rouMx~. .:i 
-lrtdudomm6ormdin6h6fooIinhwah(P-. bwoawrwd@freq 

+ Yoimtodmpowerwd. 
Remarks: I . ’ “. Bac@;f;,$+ . 

q 
1 

Converted to Well: k Yes No” Well I.D. #: 157 fzY@@f 
r 
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PROJECT NAME: qh ~I.I kso 5 I IX 5-LKL BORING 
PROJECT NUMBER: 7DL3l * 

TrY!d&D@2 
DATE: I-\4-?i 

DRILLING COMPANY: l-4 k ’ GEOLOGIST: ~f?ED’ &o (ZAVWSER 

DRILLING RIG: 6amm5c wf. m-v DRILLER: 

I! ! I/ I I I I I I 1 -.,.--,L-, .-_ 
1 I r 

whenmdlalring.onlermckrodt. * 

Converted to Well: 
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Page - of ; .,:,, . _ BORING LOG \ i - : 
PROJECT NAME: akd if~_ub%fg 57 Rl BDRING NUMBER: L 857 TJUCE 
PROJECT NUMBER: “>-i, 
DRILLING COMPANY: 
DRILLING RIG: 

’ - ‘--,; 1 . -.; - - 
m3 

DATE: . 1 L \ol-Tv - 

GEOLOGIST: FREP’ w RAMSER 

I% tct7* A?w DRILLER: E. lcfa&-u 

I I I I I MATERIAL DEiCRlPTlON -w(ppn 
I I U I I I 

Malcrtet Clersmalbll 

8 
C 
S Remarks 
. 

-lncka~cacldingh6foolint.wnts~-. kroasem6ingfmquenrqYdm~dmponserad. 
. 

Remarks: Backgt 

Converted tb Well: Yes No Well I.D. I: $67 7cu @?j 

,* .$ 
.*9: 
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Well Construction Diagrams 



BORING NO.: $57h@8( 

OVERBURDEN 
MONIiORlNG WELL SHEET 

ROJECT 5 l+7-E 67 LOCATION’k~~h~~~~~ 
DRILLER 3 

ROJECT NO. 7 t ? 
3:57 

BORlNG$nmwa! 
DRILLING 
L”P-r&leA k 

LEVATION b5L 

ELDGEOLOGIST t=am w ~~~SfrsR_ I 
utvtLurw 

METHOD P 

4 

GROUND 35.57 
ELEVATION /a/;; 

- 

- 

- 

- 

-4 
- 

- 

- 

I ELEVATION OF TOP OF SURFACE CASING : 
- 37,2q 

4 ELEVATION OF TOP OF RISER PIPE: ‘37,Ol 

4 STICK - UP TOP OF SURFACE CASING: 42.2 r 
STICK - UP RISER PIPE : H a/ 

- TYPE OF SURFACE SEAL: ‘=o~~cRfz’i= - 

ru 
e I.D. OF SURFACE CASING: 6 

TYPE OF SURFACE CASINw1766c 
1 CftPlAJL iAD? 

RISER PIPE I.D. 2 
4 

TYPE OF RISER PIPE: PVC 

BOREHOLE DIAMETER: s 
ce 

* 

I ELEVATION / DEPTH TOP OF SEAL: --j&57, 9’ 
Cl 

I TYPE OFSEAL: % DbL %fb-ta 1Ltrb-E 
QWb \\ I’ SWUR -PI&G 

c----- DEPTH TOP OF SAND PACK: /u- 

ELEVATION / DEPTH TOP OF SCREEN: gu57/ /vi 
TYPE OF SCREEN: eve- 

SLOT SIZE x LENGTH: ak 0 n 25 LO 
. 

et 
I.D. OF SCREEN: 2 

ELEVATION/DEPTH BOTTOM OF SCREEN: Il,S7/ i-u 

ELEVATION / DEPTH BOTTOM OF SAND PAC:K: @57/ 2s ’ 
TYPE OF BACKFILLBELOW OBSERVATION 
WELL: 

ELEVATION / DEPTH OF HOLE: 



OVERBURDEN 
MONlioRlNG WELL SHEET 

‘ROJECT St= 57 LOCATION- 
‘ROJECT NO. .- BORINGf‘IPIIW@= 
lLEVATlON 35.7a DATE -t&y? 
:IELD GEOLOGIST I=itfm wmhQ=w 

* 

GROUND 357& 
ELEVATION 45 

- 

DRILLER Boo &K:Dm 
DRILLING 
METHOD Hs A + ‘/cl 
DEVELOPMENT =wecE, 
METHOD BAIL, @Jn’bP- 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- I.D. OF SURFACE CASING: Grt 
TYPE OF SURFACE CASING: ‘%*a% -/ 

LO&hJb k0 

- RISER PIPE I.D. a” 

TYPE OF RISER PIPE: PVC 

- BOREHOLE DIAMETER: 8 (’ 

- TYPE OF BACKFILL: GM-7 +@wml* 
CGROUT 

- ELEVATION / DEPTH TOP OF SEAL:’ %la,/ 1’ 

- TYPE OF SEAL: 
%f&’ us z f&- 

;tcoLE ?UG ,‘%Jct -f%.36” 
- DEPTH TOP OF SAND PACK: ii-L* 

- ELEVATION I DEPTH TOP,OF SCREEN: an.31 / 3’ I 
- TYPE OF SCREEN: PVC 

SLOT SIZE x LENGTH: -010 a% /D f . 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: CY\tmS\/LCLE *i 
Qsr mtP+ctdo 

ELEVATION /DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 32.1 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

ELEVATION I DEPTH OF HOLE: 



,I 

OVERBURDEN 
MONIiORlNG WELL SHEET 

‘ROJECT SW 57 
‘ROJECT NO. 7 i- 
LLEVATION 33--~ DATE /-7-y?/ i-22-% 
:IELD GEOLOGIST Frcm t&I e b-q 

4 

GROUND 3’3+93 
ELEVATION N-4 

DRILLER k?? 
DRILLING 
METHOD us A 9 ‘/1, 
DEVELOPMENT -(tbtZ, 
METHOD BA\+ (‘0-a 

- ELEVATION OF TOP OF SURFACE CASING : 
4s. P6 

- ELEVATION OF TOP OF RISER PIPE: %-$a 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- I.D. OF SURFACE CASING: 6” 
TYPE OF SURFACE CASING- 5f-C w/ - - 

Loahfb LAO - 

- RISER PIPE I.D. zct - 
TYPE OF RISER PIPE: PVC - 

- BOREHOLE DIAMETER: 
8” - 

- 

- TYPE OF BACKFILL: =wl;rJT +Owm= 
CXOUT - 

- ELEVATION / DEPTH TOP OF SEAL: ‘l0.q 13’ 

- TYPE OF SEAL: %i’ UST BRPpJp 
- E PLO 6 , ‘mrp, - P&u~” 

* - 

- DEPTH TOP OF SAND PACK: is’ 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: pvL - 

SLOTSIZE x LENGTH: -old g 5 ’ . - 

I.D. OF SCREEN: 2” - 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION / DEPTH OF HOLE: 



BORING NO.: ~rmwcour 

.? 

OVERBURDEN 
MONI;TORING WELL SHEET 

‘ROJECT SW= 57 
)ROJECT NO. 7 \m 
SLEVATION 33-Q *k 
:IELD GEOLOGIST-f’ 

GROUND 33-9\ 

ELEVATION A5 

DRILLER Boo h’ORDh.t 
\ 

DRILLING 
METHOD MS A ct’/c, 
DEVELOPMENT -(t6E, 
METHOD BA\+ Wfnf=e 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

/‘. G;S’ 
/cY!Y 

- I.D. OF SURFACE CASING: 6 “ 
TYPE OF SURFACE CASING. sT=C cu./ 

LoclLtrJ6 k0 

- RISER PIPE I.D. a” 

TYPE OF RISER PIPE: PVL 

- BOREHOLE DIAMETER: 8 tt 

- TYPE OF BACKFILL: =bt m 
CSROUT 

- ELEVATION / DEPTH TOP OF SEAL: 3\.%\ / a’ 

- TYPE OF SEAL: 3/s” UST f3fuwo 
$iCl LE QU 6 > Y5WR - fk06” 

- DEPTH TOP OF SAND PACK: 9’ 

- ELEVATION / DEPTH TOP OF SCREEN: 3x9\ / G f 

- TYPE OF SCREEN: Qvc 

SLOT SIZE x LENGTH: -Old s @’ 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: cy\t~sVlCLF, */ 
t?s= s-0 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: LT.‘%\ / id+ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION / DEPTH OF HOLE: 



BORING bJO.:$57mf? 

OVERBURDEN 
MONlioRlNG WELL SHEET 

XOJECT &I= 51 LOCATIO tiQ 
XOJECT NO. 1%. 
LEVATION iL -‘q **by 

BORING j$mua,, 
DATE 1 -9.7 

ELD GEOLOGIST-~U~ W a h=q 

DRILLING 

DEVELOPMENT -UC&, 
METHOD Bh\‘-, ~~~, 

GROUND &a\% 
ELEVATION 4 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

2.05 

/- 70 

- TYPE OF SURFACE SEAL: =rUetiTE. 
cul pas-I-5 

- 

I - 

- I.D. OF SURFACE CASING: 6“ 
TYPE OF SURFACE CASING* sfm%- */ - - 

b=-wJ b Ino - 

- RISER PIPE I.D. a” - 
TYPE OF RISER PIPE: PVC - 

- BOREHOLE DIAMETER: 
8” - 

- 

- TYPE OF BACKFILL: =b+wT +@‘w70h= 
ROUT - 

- ELEVATION / DEPTH TOP OF SEAL:- 7-\q / y’ 

- TYPE OF SEAL: =itia DSE BRP9JD 
- & Q&f 6 . ‘WK -PQJ&” # 

- DEPTH TOP OF SAND PACK: 

- ELEVATION I DEPTH TOP OF SCREEN: ‘3-q / w 

- TYPE OFSCREEN: PVC 

SLOTSIZE x LENGTH: -018” K 5 ’ 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: c‘nLU=sulCCt=- *l 
m&W3 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: -3-%x/ a@ 

TYPE OF BACKFILL BELOW OBSERVATION 

- ELEViTtON / DEPTH OF HOLE: 



PI 

i 

PI 
El 
Fl 

BORING NO.: $57hub@&@ 

OVERBURDEN 
MONliORlNG WELL SHEET 

XOJECT h-t= 57 
3OJECT NO. 7 \m 
,EVATION lb -5’ *sl 
ELD GEOLOGIST- w-b-q 

* 

GROUND i&-s> 
ELEVATION 4 

,, 

ctt-q4-22y58 

@WA-f * 
qs -6344Jm 

- 

- 

- 
- 
-. 

- 
- 

-. 
- 
- 

- 

I 
4 

4 

b +- 
3- A 

I 

4 

DRILLING 
METHOD Hs A “/lr 
DEVELOPMENT =w&, 
METHOD BALb,~uwu 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

OF SURFACE SEAL: ~rUCXfZ= 

- I.D. OF SURFACE CASING. 
TYPE OF SURFACE CASiN 

LOcyIlJb IA0 

- RISER PIPE I.D. a” 

TYPE OF RISER PIPE: PVL 

- BOREHOLE DIAMETER: 8 ” 

- TYPE OF BACKFILL: aru m 
GrzouT 

- ELEVATION / DEPTH TOP OF SEAL: 

3h** Bss: fau4d-o 

\s-s\ / Lo 

- TYPE OF SEAL: 
4. tE ?LrSG ,‘%.JK-ptw6 

J 
- DEPTH TOP OF SAND PACK: l.5’ 

- ELEVATION I DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: pvc 

SLOT SIZE x LENGTH: -01~” g 10” 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: Iv\tU-=SVIf-LF, */ 
mt.bwo 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION/DEPTH OF HOLE: 



, XL. 

i 

BORING NO.: 9’57fhw &@7 

OVERBURDEN 
MONliORlNG WELL SHEET 

‘ROJECT si= 57 
‘ROJECT NO. ,L 

LOCATION- ,“;;;;:N”GDaD 3oWh 
BORING&7mm@7 

ILEVATION a DATE ! -lo-y9 
METHOD H” A v ‘/I, 

‘IELD GEOLOGIST FfUZD w, h=% 
DEVELOPMENT 6 uC6E, 
METHOD B& eU@, 

ELEVATION 

ELEVATION OF TOP OF SURFACE CASING : “3&W 
ELEVATION OF TOP OF RISER PIPE: s 

STICK - UP TOP OF SURFACE CASING: a.37 
STICK - UP RISER PIPE : &LOS‘ 

I.D. OFSURFACE CASING: 6 - 
TYPE OF SURFACE CASINC.- 

ls~Id6 l&to - 

RISER PlPE I.D. - 
TYPE OF RISER PIPE: PVC. - 

BOREHOLE DIAMETER: 
8” - 

- 

ELEVATION I DEPTH TOP OF SEAL: 

=hi’ Dsr thuw-0 

ELEVATION I DEPTH TOP OF SCREEN: U.\~ ,//b 

TYPE OF SCREEN: Qvc- - 

SLOTSIZE x LENGTH: -ode g 10 ’ ’ - 

I.D. OF SCREEN: 

ELEVATION /DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: t%cu-mw m HOLE fkuis 



r PI 

OVEFiBURDEN 
MONliORlNG WELL 

BORING NO.: $57fnm 

SHEET 

ROJECT St= 57 
ROJECT NO.e\ag BORING . 
LEVATION ‘XB -w ma DATE /-lo -77 
ELD GEOLOGIST f=m% WQ hw,ev 

4 

GROUND 3-4-w 
ELEVATION A 

- 

DRILLING 
METHOD MS A +h 
DEVELOPMENT Suar&, 
METHOD Bf’\k (‘wn#‘= 

- ELEVATION OF TOP OF SURFACE CASING : +%61 

- ELEVATION OF TOP OF RISER PIPE: 30*ab 

- STICK - UP TOP OF SURFACE CASING: dA?u- 

- STICK - UP RISER PIPE : /da 

CE SEAL: C=hJr-Rf%TE. 

c 
rt 

- I.D. OF SURFACE CASING: 6 
TYPE OF SURFACE CASING. st=C “‘? 

LOdlrJb k0 

- RISER PIPE I.D. it 

TYPE OF RISER PIPE: PVC 

- BOREHOLE DIAMETER: 8 tt 

- TYPE OF BACKFILL: =w l;rJ7 
caolm 

- ELEVATION I DEPTH TOP OF SEAL:. J.uw /’ 

- TYPE OF SEAL: 3/e;’ BST BRW 
h l& f’Lti& . ‘5h@R v-4, 

J 
- DEPTH TOP OF SAND PACK: 3’ 

- ELEVATION/DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: PvL 

SLOT SIZE x LENGTH: -old x hf 

I.D. OF SCREEN: 2” 

. 

- TYPE OF SAND PACK: Iy\tLLI;IRsUll-if, *I 
DSr. a2kN~ 

- ELEVATION / DEPTH BOTTOM OF SCREEN: t3-iYlp5’ 
- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BEL-OW OBSERVATION 
WELL: 

- ELEVATION/ DEPTH OF HOLE: 



#,.. -..- x, 

C 

F 
F 
E 
F 

BORING NIO.: $mw@@~ 

OVERBURDEN 
MONliORiNG WELL SHEET 

‘ROJECT &F 
‘ROJ ECT NO. .L 
iLEVATlON ‘x3,ctz) DATE 1 -Id - yq 
IELD GEOLOGfST Fmo w-h=% 

DEVELOPN 
METHOD J 

c 
GROUND 13-w 
ELEVATION l-6 

- 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

Y 
I.D. OF SURFACE CASING: 6 - 
TYPE OFSURFACE CASING. ST=L ‘“? - 

LOcvldb LAO - 

RISER PIPE I.D. - 
TYPE OF RISER PIPE: PVC - 

BOREHOLE DIAMETER: 
8” - 

- 

TYPE OF BACKFILL: =mmT +@w-lm 

ELEVATION/ DEPTH TOP OF SEAL:’ 

ELEVATION I DEPTH TOP ,OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

I.D. OF SCREEN: 

TYPE OF SAND PACK; (\ItmsvLCLc +m 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 

ELEVATION I DEPTH OF HOLE: 



BORING NO.: +570%4@//l 

OVERBURDEN 
MONliORlNG WELL SHEET 

‘ROJECT hi5 57 LOCATIO - 
>ROJECT NO..- BORING &7-m( Cf) 
i LEVATION 

ATE - - YELD GEOLOGIST 

DRILLER Do0 xoRp)trJ 
DRILLING 
METHOD-HS A +v‘r 
DEVELOPMENT -aLbE, 
METHOD Bfum, eanP= 

4 

GROUND %3.3% 
ELEVATION A5 

;, 

- 

- 

- 

-. 

- 

- 

- 

- 

- 
- 

4 

- ELEVATION OF TOP OF SURFACE CASING : fig% q t 

- ELEVATION OF TOP OF RISER PIPE: as -81 

- STICK - UP TOP OF SURFACE CASING: ’ /, 
- STICK - UP RISER PIPE : /- 

ACE SEAL: atir--R(tTz 

I - 

- I.D. OF SURFACE CASING: 6 “ 
TYPE OF SURFACE CASING- St=1 “‘i 

L--fclrJb k0 

- RISER PIPE I.D. dt 

TYPE OF RISER PIPE: PVC 

- BOREHOLE DIAMETER: 8 ” 

- TYPE OF BACKFILL: =m m 
GROUT 

yin%// 
/ 

- ELEVATION/DEPTH TOP OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: P v c 

SLOT SIZE x LENGTH: &ln l’ Ic ID 
/ 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: ~tU.i%s\nCLF, */ 
6~0 

- ELEVATION/DEPTH BOTTOM OF SCREEN: 9.w ,//v 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 

3.39 //Y d 

WELL: 

- ELEVATION / DEPTH OF HOLE: 



OVERBURDEN 
MONliORING WELL SHEET 

GROUND 3Lb\ 
ELEVATION /- AA 

- 

- ELEVATION OF TOP OF SURFACE CASING : 
“3?&3 

- ELEVATION OF TOP OF RISER PIPE: 33.w 

- STICK - UPTOP OF SURFACE CASING: /*170 

- STICK - UP RISER PIPE : LSb 

TYPE OF SURFACE SEAL: utic”Jt6= ‘+ 
f’G57 S - 

- I.D. OF SURFACE CASING: 6 “ 
TYPE OF SURFACE CASING-: stf=tX */ - - 

LOSIdb k0 - 

- RISER PIPE 1.0. a” - 
TYPE OF RISER PIPE: PVC - 

- BOREHOLE DIAMETER: 
$3” - 

- 

- TYPE OF BACKFILL: am-7 +@w-! 
GROUT 

- ELEVATION /DEPTH TOP OF SEAL: --&Lb,/ 5 4 

- TYPE OF SEAL: vi‘ DS “f BRW 
LE PLU b . ‘5wR -PLUG” r r 

- DEPTH TOP OF SAND PACK: 7 

- ELEVATION/DEPTH TOP OF SCREEN: WA/ 7’ 

- TYPE OF SCREEN: PVC 

SLOT SIZE x LENGTH: -Old’ % 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: wtuI&ILsv1CLf, ?d 
?i=r alP&m 

- ELEVATION / DEPTH BOTTOM OF SCREEN: wd ,/ 19’ 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: u&#b\ /w 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION / DEPTH OF HOLE: 



BORING NO.: &;rmw01& 

OVERBURDEN 
MONliORlNG WELL SHEET 

7 
ROJECT hf= 57 LOCATIO bl~~~~swC=- 
ROJECT NO.<- BORIN&7~~m*- 

DRILLER Boo 3Q(tf%w 
DRILLING 

r\i.lLs m5c DATE /- y- q? 
METHOD MS A +‘/* 

LEVATION 
IELD GEOLOGIST FRED uab*K 

DEVELOPMENT SWbG, 
METHOD BA\‘--t t’=um- 

GROUND \\.~%a 
ELEVATION A5 

- 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

I 
6 

04 
- I.D. OF SURFACE CASING: 

TYPE OF SURFACE CASING;. ~Tfs% -./ 
LocytlJb uo 

- RISER PIPE I.D. a” 

TYPE OF RISER PIPE: PVC 

- BOREHOLE DIAMETER: 8 ” 

- TYPE OF BACKFILL: am e 
cbR0&.‘T 

- ELEVATION / DEPTH TOP OF SEAL:’ cl\/ 27 0 

- TYPE OF SEAL: ‘3/p;’ DST BRlh/D 
L& PLrS 6 . “%W. - ptu6” 

- DEPTH TOP bF SAND PACK: 30’ 

- ELEVATtON / DEPTH TOP OF SCREEN: %w/33’ 

- TYPE OF SCREEN: PVL 

SLOT SIZE x LENGTH: -cd %- 10’ 

I.D. OF SCREEN: 2” 

- TYPE OF SAND PACK: !htmSVICt-h * 1 
Qsz ~~0 

- ELEVATION I DEPTH BOTTOM OF SCREEN: -u/ 9’ 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: :/y3c ’ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION / DEPTH OF HOLE: 



BORING NO.: 

OVERBURDEN 
MONliORlNG WELL SHEET 

$57mmr3 

IELD GEOLOGIST 
DEVELOPMENT QWbE, 
METHOD e.k&- 

ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

CY - qLt -2rsz 

4 
I.D. OF SURFACE CASING: 6 
TYPE OF SURFACE CASINr;.: 

LO~lrJb Lao - 

RISER PIPE I.D. - 
TYPE OF RISER PIPE: PVL - 

BOREHOLE DIAMETER: 

ELEVATION / DEPTH TOP OF SEAL:’ 

vi’ UST $RW 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: pvc 

SLOTSlZEx LENGTH: -Old’ pc 

I.D. OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 



OVERBURDEN 
MONliORING WELL SHEET 

P 

1 P 
E 

F 

‘ROJECT s TIZ 57 
‘ROJECT NO. ,i 

LOCATIONcl;,lDrW~~Oti~(- 
BORlNG $37wa@/ 

LEVATION X&--i. m=,~ DATE I- IQ-99 
IELD GEOLOGIST Fax ~AJ~?A~MER 

GROUND x1x-l 
ELEVATION A5 

- 

i 

DRILLER 9Auc kEEJAu 
DRILLING 
METHOD DIma- f0sr-c 
DEVELOPMENT 
MFTH&%&!%%fc, fiM?’ 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 14 

- STICK - UP TOP OF SURFACE CASING: ZL 
- STICK - UP RISER PIPE : 

2’ 

- TYPE OF SURFACE SEAL: cs/8” BST pfwo- 
pocF WL DEhln3EJ(.TE, 

- I.D. OF SURFACE CASING: E4A 
TYPE OF SURFACE CASING. Mj’A 

/. c 
01 

- RISER PIPE I.D. 
TYPE OF RISER PIPE: .L 

- BOREHOLE DIAMETER: 2 
f( 

- TYPE OF BACKFILL: UOuE 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: hlOtdE 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: PVC2 

SLOT SIZE x LENGTH: &lo 

ib 5 
00 

I.D. OF SCREEN: 

- TYPE OF SAND PACK: ;vohiz- 

- ELEVATION / DEPTH BOTTOM OF SCREEN: ail / 12’ 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERtiATlON 

./ 

WELL: 
wJmJm%I rnArL. 

- ELEVATION/DEPTH OF HOLE: 



OVERBURDEN 
MONIioRlNG WELL SHEET 

‘ROJECT z[TE 157 LOCATIO hi~~k+D~~ 
‘ROJECT NO. L BORING $15m@= 
iLEVATlON ID.0’2 DATE l-I+?? 
:IELD GEOLOGIST CL) uerlvis~e FR~O 

DRILLING 
METHOD _I’)l=‘= k+i 

DEVELOPMENT 
METHOD ff%-%= P v*p 

* 

GROUND 10. o”r 
ELEVATION /-is 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- TYPE OF SURFACE SEAL: _ 
oL-6 QLUk BktdmidtTF 

- I.D. OF SURFACE CASING. 
TYPE OF SURFACE CASIN 

i* 5 
/I 

- RISER PIPE I.D. 
TYPE OF RISER PIPE: PVC- I 

- BOREHOLE DIAMETER: 2, 

- TYPE OF BACKFILL: Aro?vE - 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: r\rOhlFc 

/ 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 7,sr / 3’ 
- TYPE OF SCREEN: pvcc 

SLbT SIZE x LENGTH: 
* 

y 5 I - 
e 010 

I.D. OF SCREEN: I* 5” - 

- TYPE OF SAND PACK: hbi% 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: klUATuRkL vv,Jvn* - 

- ELEVATlbN I DEPTH OF HOLE: -I,w , ld/ 



BORING NO.: $57Tuzm3 

OVERBURDEN 
MONliORlNG WELL SHEET 

XOJECT 5 = 5 7 DRILLER m 

XOJECT NO. + 
DRILLING 
METHOD DIREG- f-d 

,EVATION c DATE l-/9-79 
ELD GEOLOGIST t=ra% w’fhMSE% 

\ .DEVELOPMENT 
METHoDe~l%?%f G f%? 

GROUND b-b3 

ELEv=-5 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: -i-F- 

STICK - UP TOP OF SURFACE CASING: A-- 

STICK -UP RISER PIPE : r-o*f 

TYPE OF SURFACE SEAL: 13/a” r>scr_ r3f?ruJQ 
p&t= WJt D&&nsJ ~~l-75, 

I.D. OF SURFACE CASING. 
TYPE OF SURFACE CASIN 

F-t /. !F /I 

RISER PIPE I.D. 
TYPE OF RISER PIPE: m A 

‘i 
BOREHOLE DIAMETER: 2 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

- ELEVATION I DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: PVC 

SLOT SIZE x LENGTH: &lo 
Icg5/ 

r0 

I.D. OF SCREEN: h 5 

- TYPE OF SAND PACK: flo@ls 

- ELEVATION I DEPTH BOTTOM OF SCREEN: 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION I DEPTH OF HOLE: -5.37 //a 



APPENDIX E 

Well Development Sheets 



WELL DEVELOPMENT SHEET 

DFF4 
PROJECT SITE NAME: m&h) kwm SITE 57 SITE/LOCATION s r7% 57 u46czkorrur 
PROJECT NUMBER: WELL ID.: sTj%~ h//o0 J 

WEATHER: ~fEAVf %A3 

STATIC WATER LEVEL: kdl5 & 

DATE: 

PERSONNEL: 

TOTAL WELL DEPTH: aGJx7 WELL TYPE: fkiJi!* 

ONE CASING VOLUME: - 3.qa OTHER 

START TIME: IV.33 MEASURING DEVICE: F-xo91SJ 

END TIME: (GO0 ADJUSTMENT FACTOR: - 

1 1 DOMESTIC WELL, bf MONITORING WELL, [ I OTHER 

METHOD 81 REMARKS 

Color PH 

ADDITIONAL COMMENTS: RL<d I4-7 4A )‘. TrrqerJ (3 /J-J’0 

.‘P%, SIGNATURE(s): PAGE 1 OF3 -- 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

[ ] DOMESTIC WELL, 

METHOD & REMARKS 

(695 

$1 MONITORING WELL, [ 1 OTHER _ 

SITE/LOCATION s ITI5 57, of%QAP&tii 

WELL ID.: S57mhmiD \ 
DATE: I-8, l-9, I-IO -74 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: M-Sub PE 
ADJUSTMENT FACTOR: - 

SIGNATURE(s): PAGELOF 3 - 



WELL DEVELOPMENT SHEET 

PROJECT SITE’NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

~.lZl r‘r,A Ck... d - fiJ5 WC SITE/LOCATION s& s-q 

929 WELL ID.: f&hWOoj 

p& L-1 cio:,ctq - DATE: 1//t is19 

$/ T-WC’ PERSONNEL: k’u 

26 Q WELL TYPE: --ii! [P ,I, iS.S.1, or 
‘L j”sa OTHER 

930 MEASURING DEVICE: tlh-%-q& 

wyr- ADJUSTMENT FACTOR: ,- 

[ I DOMESTIC WELL, 
N 

MONITORING WELL, [ 1 OTHER 

METHOD & REMARKS 

ADDITIONAL COMMENTS: 

.1., SIGNATURE(s): PAG ExOF2 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 8.j.y l?vC 

TOTAL WELL DEPTH: CF.\5 TPK 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

! ] DOMESTIC WELL, t)a MONITORING WELL, [ ] OTHER _ 

SITE/LOCATION 

WELL ID.: S57PlL4JdxDL 

DATE: w-“rq 
PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: F-SCOlPF, 

ADJUSTMENT FACTOR: - 

Approximate Time Color PH Cond. Turbidity DO Temp. Salinity 

Volume (S.U.) (mS/cm) (N-W) (mg/L) Kelcius) (%) 
- ‘&oh 

-2LG IQ50 

f3ctrcl - - - 

CLEaL ~zw Jab {S 8.70 \a.0 0,ow 
-276ta 1700 CLcriplR fLq-7 l wq 3 351 IL0 am 

-32Gw t-m CLWL f?‘,SO ++Wb = 3,YO u.5 0.m 

‘3xAw [77x. ccc* 5.w , oqs 0 3.Yt -t2.G7 0‘00 

ADDITIONAL COMMENTS: 

SIGNATURE(s): PAGEjOFl 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

S,-tL rg SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: m w i F cd/E 

arAt\ WELL TYPE: iPs(cI, [S.S.I. or 
P- I,& OTHER 

\IOd MEASURING DEVICE: cvl - scav~ 

SEE+ 8 E LObA ADJUSTMENT FACTOR: A- 

[ 1 DOMESTIC WELL, r;pQ MONITORING WELL, [ ] OTHER 

ADDITIONAL COMMENTS: 

SIGNATURE(s): PAGELOF P- - 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: ~@rfbdbd wt SITE/LOCATION 

PROJECT NUMBER: 7 \aq WELL ID.: %7(Fr WON33 
‘WEATHER: clA%~ I73 ccouoY~/s”rJ DATE: I-23-99 
STATIC WATER LEVEL: CT,“1 Z PERSONNEL: 

TOTAL WELL DEPTH: ar.2\ WELLTYPE: 

ONE CASING VOLUME: - ‘j& OTHER 

START TIME: coo MEASURING DEi’ICE: k . -0~ 

END TIME: two ADJUSTMENT FACTOR: - 
.i, 

[ ] DOMESTIC WELL, [ ] MONITORING WELL, [ ] OTHER 

Approximate Time Color PH Gmd. Turbidity DO Temp. Salinity ’ 
Volume (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) (%) 1 

IAs - .- 

1%7 1lSF 
\\as- - 

\13c !i-. 1L ,om IbY 
IC w 
1155 .$4L l389 F? 231 @A 0.00 

t2- 97,f3- &s!N c8.4 O-00 

..I 

ADDITIONAL COMMENTS: 

SIGNATURE(s): PAGE2,OFz 



,.-a.>. WELL DEVELOPMENT SHEET 

PROJECT SITE NAME:~~,&&&Q iQr s&?c SITE/LOCATION s-7 
PROJECT NUMBER: 7 1 Lq WELL ID.: 

WEATHER: olJuKd-s7-,caktrJY DATE: 

STATIC WATER LEVEL: q.5 Tp\rc PERSONNEL: 

TOTAL WELL DEPTH: WELL TYPE: \ 8, 27 

ONE CASING VOLUME: +6& 

START TIME: 0900 MEASURING DEVICE: 0 -Sco QE - 

END TIME: \\30 ADJUSTMENT FACTOR: - 
i - 

- 

[ ] DOMESTIC WELL, [ MONITORING WELL, [ ] OTHER - 

n 

SIGNATURE(s): PAGElOFl 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: OIW NSCC, SITE/LOCATION 

PROJECT NUMBER: c WELL ID.: x77 xq 
57 

857cety/m5(~~~ 
WEATHER: y-+sw 
STATIC WATER LEVEL: q:;y 

DATE: [-2o-pf ’ 
PERSONNEL: 

TOTAL WELL DEPTH: 14235 WELL TYPE: 

ONE CASING VOLUME: “5JL OTHER 

START TIME: MEASURING DEVICE: /3 -SCQpF, 
END TIME: ADJUSTMENT FACTOR: - 

[ 1 DOMESTIC WELL, &j MONITORING WELL, [ I OTHER 

Approximate 
Volume 

R& 

Time Color 

. \s5r 

Cond. 

(mS/cm) 

Turbidity 

(NTU) 
DO 

(mdL) 
Temp. 

Kelcius) 
Salinity 

(%) 

a00 

ADDITIONAL COMMENTS; 

SIGNATURE(s): 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

[ I DOMESTIC WELL, 

METHOD & REMARKS 

II 65- 

w MONITORING WELL, [ I OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

I-?o-?‘i . -’ 

Eiih kh&?/m w- 

o 
[PSI, fS.S.1, or 

0 

n4 -L=E 
-- 

SIGNATURE(s): PAGELOFI 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 1 ,@b!ti f-)@ D JL/iw c SITE/LOCATION 

PROJECT NUMBER: 712 9 WELL ID.: 

WEATHER: c [& / 1.N LIpi DATE: 
, J 

STATIC WATER LEVEL: l&Q PERSONNEL: 

TOTAL WELL DEPTH: Gy , 1 d / 
.._ 

WELL TYPE: 

OMR ONE CASING VOLUME: 

START TIME: I-4&-99 MEASURING DEVICE: flEtO,u 

END TIME: ADJUSTMENT FACTOR: - 

[ ] DOMESTIC WELL, $j MONITORING WELL, [ ] OTHER 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: /ti&i+# h’EAD .&it$dc 

PROJECT NUMBER: 7% y 

WEATHER: CCvd, Y&f 

STATIC WATER LEVEL: g2q’ 
TOTAL WELL DEPTH: 233 
ONE CASING VOLUME: z 9 ;1.,< 0 
START TIME: m3o‘ ” i-&T?J@ 

END TIME: wig I-22-9F 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

57 

OTHER -- 
MEASURING DEVICE: #t&A/ 

- ADJUSTMENT FACTOR: - 

[ ] DOMESTIC WELL, [ 
F 

MONITORING WELL, [ ] OTHER 

METHOD & REMARKS x(k%& & 4-h-q. 

hd noi- hdrmtii pf$ of buirP~ 
gowl+t b??l wf7ers IPUd 4.idhf~tc;hllo hwl r&7lul, 1 V. 

i 
I PAGE-OF- 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: /&!.%fjv /#/fD &3’WC 

PROJECT NUMBER: 712Y 
WEATHER: cloud., t/ YO ’ 
STATIC WATER LEVEL: IO.36 
TOTAL WELL DEPTH: a r,rq* 

ONE CASING VOLUME: 1. ~qotlcfi< 

START TIME: /5qs - 
END TIME: (530 

SITE/LOCATION J-7 
WELL ID.: SS7~ wmq 
DATE: 

PERSONNEL: 

WELL TYPE: ~7jijikF I f , 

MEASURING DEVICE: /%!?!?&II 

ADJUSTMENT,FACTOR: - 

ADDITIONAL COMMENTS: 
x2 -* ‘, = 3y3.usati , 

rp5stL 

3’ 

I PAGE OF m- 



_, ,,.~I WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: i-‘/VOICfiI /ffifio - tVSWc 

PROJECT NUMBER: 712.4 

WEATHER: c6sd-, 40’ s 
/ 

STATIC WATER LEVEL: g .q 8 

TOTAL WELL DEPTH: 16. b7 

ONE CASING VOLUME: 1. tr qc;llo~~ u 
START TIME: /u 372 

END TIME: /lo..r 

SITE/LOCATION 5 rriz !jj 
WELL ID.: $ s-7 P-~“C’IO 1 

DATE: /- 20 nnd //n/+4 

PERSONNEL: /=. &Q.d?/cl.~Iyry! tr-, WIOLfOQJ 

WELL TYPE: Epzq. [S.S.], or - 
OTHER 

MEASURING DEVICE: QIZ(Q u - - 
ADJUSTMENT FACTOR: - - 

[ ] DOMESTIC WELL, [ ] MONITORING WELL, [ ] OTHER - 

ADDITIONAL COMMENTS: j y (; J-&iL~ti-< &P/L4 D bk-i- - 

SIGNATURE(s): j&-q, c,ec&/wc/ 
7 

PAGE 1 OF / -- 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: ND&-/r/ l-f&4 0 N,$-&L / 
PROJECT NUMBER: 7/03 9 
WEATHER: 5(ui*lr v ‘/OfI 
STATIC WATER LEVEL: cL.rb / 
TOTAL WELL DEPTH: &?~,~V 

ONE CASING VOLUME: i. 8 

START TIME: IS00 C-U) 
END TIME: la/Z (I-23) 

SITE/LOCATION 57 
WELL ID.: ss-7M Lydll 
DATE: f-&T. j-22-w 

PERSONNEL: f-bid KkYLII 
WELL TYPE: 

0 
V , [S.S.], or 

OTHER 

MEASURING DEVICE: HEB84l 
ADJUSTMENT FACTOR: - 

[ ] DOMESTIC WELL, M MONITORING WELL, [ ] OTHER 

NOTE PII measurements to nearest 0 01 foot measured from top of well nssr pope unless othcrwse need 

i PAGE-OF- 



WELL DEVELOPMENT SHEET 
.- 

PROJECT SITE NAME: /No/& &AD .fl%fc. SlTULOCATlON 57 

PROJECT NUMBER: 767 9 WELL ID.: S?M hm2 

WEATHER: ju~r/\/ H ‘61-j YO’s lc+ jifj 

STATIC WATER LEVEL: 6 . 
TOTAL WELL DEPTH: ~qw&.$ ;Ik$(r 

ONE CASING VOLUME: 6. 2 OSliM 
/3%7 Y iqgJ (I-\“I START TIME: 

END TIME: . (o’-t 9 ‘3 \ a 3 0 (I .-fh ADJUSTMENT FACTOR: 

&ij MONITORING WELL, [ ] OTHER 

SURsE for s’- S& 

[ ] DOMESTIC WELL, 

METHOD & REMARKS 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: /iti@J\/ 

- 

po .suc 

Salinity 
(96 

q 
-\ 

0.00 

SIGNATURE(s): et- 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: i&~[&&/$fP /l&i In/e SITE/LOCATION 57 
PROJECT NUMBER: 7r ac/ WELL ID.: s57’/2av(3r3 
WEATHER: 4 ffnh/ slyi, &au DATE: 

STATIC WATER LEVEL: z?$ / 
PERSONNEL: 

TOTAL WELL DEPTH: 3kF9 I-?. 4°C WELL TYPE: 
;“;;g;L?,, 

ONE CASING VOLUME: 1 Q 92JlaW~ d-F&R 

START TIME: i3 fiT -+ /YOa (-1 - C‘l) MEASURING DEVICE: tit&&o w 

END TIME: (y30 --3 /L rQ(/-ai) ADJUSTMENT FACTOR: - 
\ / 

[ ] DOMESTIC WELL, [)f MONITORING WELL, [ ] OTHER 

SIGNATURE(s): 



APPENDIX F 

Groundwater Level Data 



- 40 a% 



APPENDIX G 

Well Completion Reports and Well Abandonment Reports 



--. 
SEQUENCE NO. 

(MDE USE ONLY) STATE OF MARYLAND 1 
WELL COMRLETION REPORT 

12 3 6 
n nr “lI.,n, It-” FILL IN THIS FORM COMPLETELY 

R IS Tu Pe I-VIYC~I-K” 

Y 

ON ALL CARDS) ~ 

ONLY 1 
d 

YY 
I 

DATE WELL COMPLETED 

PLEASE PRINT OR TYPE 

Depth of Well 

THIS REPORT MUST BE‘SU6MITTED WITHIN 

PERMIT NO. 
FROM “PERMIT TO DRILL WELL” 

ce I- 34 - A's3 
26 29 30 31 32 33 34 35 36 37 

3UBDIVISION 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS AND IF WATER BEARING 

IESCRIPTION (Use 
additional sheets if needed ) 

FzL 
rearing 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 
i?l ii 
L--l U 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

ra TEST WELL CONVERTED TO PRODUCTION 
I- WELL 

I HEREBY CEFtTtFY THATTHIS WELL HAS SEEN CONSTRUCTED IN 
ACCORDANCE WtTH CDMAR 26.04.04 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AMI COMPLETE TO THE BEST OF MY 
KNOWLEDQE. 

L;C. NO. I ’ rn5Ffl M _ D _ _ _ I 

SITE SUPERVISOR (sign. of drtller or journeyman 
responsible for sitework if different from permittee) 

YPE OF 6%LfTfNG MATERIAL (Circle one) 

SALLONS OF WATER 

ROUT SEAL (to nearest foot) 

ft. toAdIt. 
46 TOP BOTTOM 58 

(enter o”:f from su%ce) 

CASING RECORD 

Nominal diameter Total depth 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

-)I- 

-II- 

screen tvoe SCREEN RECORD 

BRONZE HOLE 

DEPTH (nearest ft.) 

,LJii!i!L 
11 15 17 21 

23 24 26 30 32 36 
S 

C3 
R 36 39 41 45 47 51 
E 
E SLOT SIZE 1 Bto2 - 3 
N ._ 

DIAMETER 
OF SCREEN 

(/;E= & 

56 60 

from to 

GRAVEL PACK 
F WELL DRILLED 
WA6 FLOWING WELL 
INSERT F IN 60X 68 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

LOT 

:I31 
I 2 

PUMPING TEST -- 

HOURS PUMPED (nearest hour) I - 
6 9 

PUMPING RATE (gal. per min.) : l 
11 15 ._ 

METHOD USED TO 
MEASURE PUMPING RATE I 

WATER LEVEL (distance from land surface) 

BEFGRE PUMPING ft. 
17 20 

WHEN PUMPING 
22 

TYPE OF PUMP USED ‘(for test) 

a 
A air 

Cl R rotary 
27 27 

-. 
4 jet @ submersible 

MONTTO G 

PUMP INSTALLED --_ 
DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YES or NO) .- 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,Cd,P,R,S,T.C) 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

C&$JNG HEIGHT (circle appzpriate box 
47 

@ above1 
and enter casing height) 

L4ND SURFACE 

(nearest] 
era foot) 

.sn II 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND IOR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

‘-.-.. ” ..I . . _._ .. __ 

h” @& s efl - R’ g-. .- ,- ..-.-._ __- 

m 



SEQUENCE NO. 
(MDE USE ONLY) STATEOFMARYLAND THIS REPORT MUST BE SUBMITTED WITHIN 

WELL COMPLETION REPORT 45 DAYS AFTER WELL IS COMPLETED. 

T& N;MBER IS TC BE P?JNCHED 
FILL IN THIS FORM COMPLETELY COUNTY grj- f>~9.2$.! 

N COLS. 3-6.0N ALL CARDS) PLEAS3 PRINT OR TYPE NUMBER 

%-/CO USE ONLY DATE WELL COMPLETED Depth of Well. PERMIT NO. 

JATE Received 
FROM “PERMIT TO DRILL WELL” 

MM DO YY t!!r 08” ?9 yy 22 i3’ 26 et; - 94 - i41’--‘ 
a 13 15 20 (TO NEAREST FOOT) 28 29 39 31 32 33 34 3: B 

itiwiii S afC;‘ace ratiaZ+ t;enDer 3WNER 67375) 
J 

ln&‘iW I!esd ‘3lvtslon 
l&t name 

STREET OR RFD TOWN rni;“,r.T, licrrd ) Xaryfmd 20642 
J 

SUBDIVISION 
WELL LOG 

NDt reguired for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR. DEPTH, THICKNESS AND IF WATER BEARING 

>ESCAIPTION (Use 
additional sheets if needed) 

7 
FROM 

EL 
rearing 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 
f ; (q $j 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
WELL 

I HEREBY CERTIFY THAT MIS WELL HAS BEEN CONSTRUCTED IN 
ACCORDANCE WITH CDMAR 266.0404 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WfTH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AN0 COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

LIC.NO.I M-D--- I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION 
GROUTING RECORD 

NELL HAS BEEN GROUTED 
Circle Appropriate Box) 

NPE OF GROUTtNG’MATERIAL (Circle one) 

BENTONITE CLAY ml 

‘40: OF BAGS “’ e6 / NO. OF 

3ALLONS OF WATER 

3EPTH OF OUT SEAL (to nearest fo 

frDm,L ft. to 
48 

gou 

(enter gf from susace ) 

5s ft. 

CASING RECORD 

~~~ Nomina! diameter Total depth 
top (mam) casrng of main casing 

7~ (neazinch)! (;rt foot) 

60 61 63 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

Illll 

screen type SCREEN RECORD 

DEPTH (nearest ft. ) 

C 
H a 23 24 26 30 32 36 
s 

C3 
R 36 39 41 45 47 51 
E 

; SLOT SIZE &!$? 2 - 3 - 

DIAMETER 
OF SCREEN 

V-f=&=T o;?/ 

GRAVEL PACK 
IF WELL DRILLED 
WA6 FLOWING WELL 
INSERT F IN BOX 68 68. 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

LOT I 

2131 . I a L 

PUMPING TEST 

HOURS PUMPED (nearest hour) -!- 
a 9 

PUMPING RATE (gal. per min.) 
;’ . 

11 15 

METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING It. 
17 al 

WHEN PUMPING ft. 
22 25 

TYPE OF PUMP USED (for test) 

a 
A air 

a 

T turbine 

q C centrifugal 

27 27 

27 _- 

m 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES NO, 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R.S,T,O) 29 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASING HEIGHT (circle appxpriate box 
47 

above 

q below 
40 

and enter casing height) 

LAND SURFACE 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND IOR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 
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SEQUENCE NO. 
:1 (MOE USE ONLY) STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHIN 

WELL COMPLETION REPORT 45 DAYS AFTER WELL IS COMPLETED. 

h-f:S NthEER IS TO BE P6UNCHED 
FILL IN THlb FORM COMPLETELY COUNTY 

iN COLS. 3-6 ON ALL CARDS) PLEAT PRINT OR TYPE NUMBER 98-530-m 
ST/CO USE ONLY DATE WELL COMPLETED PERMIT NO. 
DATE Received 

’ Depth of Well 

.,i; 16” 26 

FROM “PERMIT TO DRILL WELL” 
MM DO w “%1 87 ?S cH - 9 - r I- 

6 13 15 2c (TO NEAREST FOOT) 26 29 30 31 32 33 34 3? ‘j 

SUBDIVISION 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS AND IF WATER BEARING 

3ESCRIPTION (Use 
additional sheets if needed) 

F 
FROM 

0 

6 

14 

,r 

:T 
TO 

6 

14 

16 

?ifiiz 
f water 
,earinc 

NUMBER OF UNSUCCESSFUL WELLS: ’ 

WELL HYDROFRACTURED 
I7 ii 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
WELL 

HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN 
VZCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
N CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
:APTIONED PERMIT. AND THAT THE INFORMATION PRESENTEO 
4EAEIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
WOWLEDSE 

LIC. NO. I M _ D !!!?f I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION LOT 
GROUTING RECORD 

~~JELL HAS BEEN GROUTED 
:Circle Appropriate Box) 

TYPE OF G@%3’flNG MATERIAL (Circle one j 

BALLONS OF WATER 

CASING RECORD 

Nominal diameter Total depth 

CASING top (main) casing of main casing 
E (nearych)! (nezt foot) 

63 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

--- 

--- 

BRONZE HOLE 

’ c 23 24 26 30 32 36 

i SLOT SIZE 1 @o 2 - 3- 

DIAMETER 
OF SCREEN 

& (,t=+EST 

3RAVEL PACK 

,ftm# Jo & , 

F WELL DRILLED 
MS FLOWING WELL 
NSERT F IN BOX 68 68 

WDE USE ONLY 
:NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S. ) WQ 

70 72 
- - 

74 75 76 

ggpPE 
LOG 
INDtCATOR OTHER DATA 

:I31 
1 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) i I 
8 9 

PUMPING RATE (gal. per min.) : ’ 
11 ,r, .- 

METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING 
17 20 ft* 

WHEN PUMPING 
22 

TYPE OF PUMP USED (for test) 

a 
A air 

ft. 
25 

27 

submersible 
-- 

‘I 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES NT% 
(CIRCLE) (YES or NO) . ..>I 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R.S,T,O) 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

C,@NG HEIGHT (circle appzpriate box 
47 

q + i. above 
and enter casing height) 

~49 - LAND SURFACE 

% 

LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

ftz’ 



:  (  

Cl 
SEQUENCE NO. 

(MDE USE ONLY) STATE OF MARYLAND TlilS REPORT MUST BE SUBMITTED WITHIN 

WELL COMPLETION REPORT 45 DAYS AFTER WELL IS COMPLETED. 

;TH:s NliABER IS TO BE PiiUNCHED FILL IN THIS FORM COMPLETELY COUNTY iJi:-*fJ35-.p 
IN COLS. 3-6 ON ALL CARDS) PLEAQE PRINT OR TYPE NUMBER 

ST/CO USE ONLY DATE WELL COMPLETED Depth of Well PERMIT NO. 
DATE Rec$d w FROM “PERMIT TO DRILL WELL” 

r-ah MM “ytl y1 9; 22 
18’ 

26 (13 - gt, - 2459 

13 15 20 (TO NEAREST FOOT) 26 29 So 31 32 33 34 35 36 3 

SUBDIVISION 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS WD IF WATER BEARING 

DESCRIPTION (Use 
additional sheets if needed) 

T 
To 

4 

6 

L8 

Ez 
)earing 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 

L 
(j $j 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
WI=, t 

SITE SUPERVlSOd (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION 
GROUTING RECORD yes no 

NELL HAS BEEN GROUTED 
‘Circle Appropriate Box) og 

Y ‘, N 
AA 

IYPE OF GRmf+U$ MATERIAL (Circle onej _ 

;ALLONS OF WATER X 
DEPTH OF G&UT SEAL (to nearest foptd 

from cj 
48 TOP 52 n. to&R. 

(enter 0 ff from surface) 

MAIN Nominal diameter Total depth 

CASING top (main) casing of main casing 
7~ (naazinch)! (ne?r) 

60 61 a3 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

Ill- 

screen type SCREEN RECORD 

ww w 
i “code I 

w, .DNZE HOLE 
- I. 

F 1 th ! ~ 

El6 &9 11 

DE;PT(nearest ft.) 

4 
15 17 21 

c 
H2 

23 24 26 34’32 96 
s 

c3 
R a6 39 41 45 47 51 
E 

; SLOT SIZE 10 I ‘02 3 --- 

DIAMETER 
OF SCREEN 

a PEA&s 

56 60 

from to 

INSERT F IN BOX 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

1 2 
PUMPING TEST -- 

HOURS PUMPED (nearest hour) i 
a 9 

PUMPING RATE (gal. per min.) ’ l 

11 1: 

METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING 
17 20 ns 

WHEN PUMPING ft. 
22 2% 

TYPE OF PUMP USED (for teat) 

a 
A air 

4 
F’ piston 

a 
T turbine 

27 27 

27 p?OIFITo 

PUMP INSTALLED 

DRILLER WILL 1E.L PUMP YES ND 
(CIRCLE) (YES or NO:) ’ 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 29 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 3E 

PUM6 HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft. ) 

QI!$!NG HEIGHT (circle appzpriate box 
4i 

,@ above) 
and enter casing height) 

1AND SURFACE’ 

q below j 49 . . . . . ‘“T$’ 
50 51 

% 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING. SEPTIC TANKS. AND /OR 
LANDMAdKS AND INDlCAiE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) --A.-- 



IlJt USt UNLYJ -....- - F MARYLAND 
WELL CO 

rH;S NtiMf3ER IS TO BE PiNCHED 
Y 

LETION REPORT 
FILL IN THI :FORM COMPLETELY 

U COLS. 3-5 ON ALL CARDS) 
PLEASE PRINT OR TYPE 

;T/CO USE ONLY DATE WELL COMPLETED - Depth of Well 
)ATE Received 

DO YY YYr lP39 “” 
-I* MM 22 La f 26 

11 I=. 20 (TO NEAREST FOOT) 

THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

FROM “PERMIT TO DRILL WELL“ 
__ 

- - p g& P,i ,; 
i 

26 29 30 31 32 33 34 3t. R 

;UBDlVlSlON 
WELL LOG 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS AND IF WATER BEARING 

F r check 
)ESCRIPTION (Use - if water 
additional sheets if needed) FROM TO bearing 

Not required for driven wells 

c 

4 

6 

i’ 

4 

6 

12 

VUMBER OF UNSUCCESSFUL WELLS: 

JVELL HYDROFRACTURED 
(Tj fi 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

TEST WELL CONVERTED TO PRODUCTION 

XIILLERS l&.,NO. kr 

DRILLER9 
(MUST MATCHpGNAT&jE r%‘APpLv 

AWI! 
LIC. NO. I M _ D _ - 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

GROUTING RECORD 

YELL HAS BEEN GROUTED 
Circle Appropriate Box) 

NPE OF GROm(E?G MATERIAL (Circle one) 

BENTONITE CLAY m 

UNDS m 

SALLONS OF WATER 

CASING RECORD 

70 

I 

t 
I 
, 

I 

I 

‘C 

I 
i 

_ I 
I 

I 

I 
I 
I 
I 

/ 
I 

I 

A 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

--- 

Ill- 

screen type SCREEN RECORD 

I “code I 
\ below / 

\ I/ 
DEPTH (nearest ft.) 

23 24 26 30 32 36 
s 

23 
R 36 39 41 45 47 51 

i SLOT SIZE I<& 2 - - 

DIAMETER 
OF SCREEN 

3 (INNECAEST 2 

from 

GRAVEL PACK ,l m/n. 
IF WELL DRILLED 
WAS FLOWING WELL 
INSERT F IN 80X MI 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

74 75 76 
LOG 
INDICATOR OTHER DATA 

SECTION LOT 

:13/ 
I 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) - 
6 9 

PUMPING RATE (gal. per min.) 
. 

,1 15 .- 
METHOD USED TO 
MEASURE PUMPING RATE I 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING n. 
17 20 

WHEN PUMPING 
22 

TYPE OF PUMP USED (for test) 

a 
A air 

cl 
C centrifugal 

27 

n. 
25 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES Nd 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 
IN BOX 29. 

29 

CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 3! 

PUMP HORSE POWER 
37 4’ 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASING HEIGHT (circle app:priate box 
4 

LJ 
+ I’ above 

i 

and enter casing height) 

LAND SURFACE 

q below 02 Oy~ 

49 50 51 

i 

LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND IOR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 
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(MVC U3C UlYLl j 
I 

I THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

Depth of Well 

22 I.5 26 

(TO NEAREST FOOT) 

COUNTY 
NUMBER 9&63”44(&) 

PERMIT NO. 
FROM “PERMIT TO DRILL WELL” 

Ch - - $4 245 
28 29 30 31 32 33 34 3r. z 

3JBDlVlSlON 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS AND IF WATER BEARING 

,ESCRIPTION (Use 
dditional sheets if needed) 

F 
FROM 

f 
TO 

check 
f water 
learmg 

5 

3 

15’ 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 
,I (Tj fJ 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
UIEl I 
..LLL 

HEREBY CERllFY THAT THIS WELL HAS BEEN CONSTRUCTED IN 
KCOROANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
N CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
:APTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 
dEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
(NOWLEDBE. 

, 

LIC. NO. I M - D aide I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION LOT 4 
GROUTING RECORD 

iNELL HAS BEEN GROUTED 
(Circle Appropriate Box) 

1 2 
PUMPING TEST 

NPE OF GRDUTUqG MATERWL (Circle one j 
CEMENT pl ; BENTONITE CLAY m 

NO. OF BAGS *-! NO. 

GALLONS OF WATER 

DEPTH OF Gfj.$JT SEAL (to nearest fog 

(enter 0 if from surface) 

^^^:...- CASING RECORD sawlly 
types 
insert 

0 

app;r;iate 
y-g-g pg-& 

bePw 
p-&i-J/-g-g 

md I 
,lN Nominal diameter Total depth 

. ..r... . 

CAslNEG 

top (main) casing of main casing 
(nyt foot) pi (neznch)! 

60 61 63 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

E Ill- 

7 
: I-- 

screen t pe 
or open i ole 

SCREEN RECORD 

BRONZE HOLE 

23 24 26 30 32 36 
S 

c3 
R 38 39 41 45 47 51 
E 

E SLOT SIZE 1” 1’ 2 - 3 - 
N 

DIAMETER 
OF SCREEN 

56 60 

GRAVEL PACK , fro3 , p,,, 
IF WELL DRILLED 
WAS FLOWING WELL 
INSERT F IN BOX 68 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

HOURS PUMPED (nearest hour) 
J 

,I 
6 9 

PUMPING RATE (gal. per min.) ,’ l 

11 15 

METHOD USED TO 
MEASURE PUMPING RATE L 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING 
17 

WHEN PUMPING 
22 

TYPE OF PUMP USED (for test) 

It. 
20 

ft 
25 

q C centrifugal 

27 

q J je fC)BZTOR submersible 

27 @ 
PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES 
(CIRCLE) (YES or NO) 

; N& 

,_ <.i 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 29 
IN BOX 29. 

CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASfNG HEIGHT (circle app:priate box 
47 

LJ 
+ above 

-,. 

q below 49 

and enter casing height) 

LAND SURFACE 

I 
LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

=i 
-. ._ 

.---.- . ..-- . 
i-, ‘. 

-..- -._-.._._._ ._.. _,_ 

P - : , 



STATE OF MARYLAND - 
WELL COMPLETION REPORT 

FILL IN THIS FORM COMPLETELY 
PLEASE PRINT OR TYPE 

%kpth of Well 

9 22 Ed !!I’ 26 
i 

. /(TO NEAREST FOOT) 

I THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

SEQUENCE NO. 
(MDE USE ONLY) 

PERMIT NO. 
FROM “PERMIT TO DRILL WELL” 

(-g - - IjG -46” 

26 29 30 31 32 33 34 35 36 3 

SECTION 
GROUTING RECORD 

WELL HAS BEEN GROUTED 
(Circle Appropriate Box) 

yea-.. no 
LOT _ 

r 
1 2 

PUMPING TEST -- 

HOURS PUMPED (nearest hour) { 

8 

PUMPING RATE (gal. per min.) 
. 

11 15 
METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING 
17 20 n. 

SUBDIVISION 

WELL LOG 
Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR. DEPTH. THICKNESS AND IF WATER BEARING TYPE OF GmlNG MATERIAL (Circle one;- - 

DESCRIPTION (Use 
additional sheets if nsedad) 

GALLONS OF WATERLlS 

;rryeI;T SEAL ‘,‘p ;yt/@& R. 

BOTTOM 5s 
(enter ?if from su%ce) 

6 

8 

14’ 

19’ 

CASING RECORD 

WHEN PUMPING ft. 
22 25 

TYPE OF PUMP USED (for test) 

a 
A air 

a 
T turbine 

0 
.- other 

I3 rotary 
27 27 

q 0 (dQscrib< 
we. betow) 

q J ier 
HOHLTO 

submersible 
^_ 

MAIN Nominal diameter Total depth 
top (main) casing of main casing 

(neareg inch)! (nearest foot) 

63 64 66 70 

OTHER CASING (if used) 
diameter. depth (feet) 

inch from to 

--- 

Ill- 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES f& 
(CIRCLE) (YES or NO) ., *. 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP lNSTA.LLED 
PLACE (A,C,J,P,R,S,T,O) 29 
IN BOX 29. 

screen type SCREEN RECORD 

BRONZE HOLE 
CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CQING HEIGHT (circle app:priate box 
41 

.@ ~“ove~ 
a.nd enter casing height) 

LAND SURFACE 

ypyF$zy 

A 6 9 11 15 17 21 

C 

H 2 23 24 26 30 32 36 
S 

C3 
R 36 39 41 45 47 51 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 
. ” 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
wL=IEI I 

q ,belowj 49 
(neared 

so 
foot) 

; SLOT SIZE :l && 2 -3- 

% 

LOCATION OF WELL ON LOT 

SHOWPERMANENTSTRUCTURESUCHAS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT,LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

..LbW 

I HEREBY CERTIFY THAT THIS WELL HA6 BEEN CONSTRUCTED IN 
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

DIAMETER 
OF SCREEN 

WA6 FLOWING WEU 
INSERT F IN BOX 68 -ii- 

LIC NO I . . M _ DAw I 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 72 

I 
SITE SUPERVISOR (sign. of driller or journeyman 

responsible for sitework if different from permittee) 

- 
TELESCOPE 
CASING 

- 
LOG 

74 75 76 

INDICATOR OTHER DATA 



iTATE OF MARYLAND vl”E “3E “lYL 1, 
WELL COMPLETION REPORT I 

THIS REPORT MUST BE SUBMIlTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

3 6 
TH:B NUMBER IS TO BE PUNCHED 

FILL IN THIS FORM COMPLETELY 

v COLS. 3-6 t)N ALL CARDS) PLEASE PRINT OR TYPE 

;T/CO USE ONLY DATE WELL COMPLETED Depth of Well 
lATE Received 
MM oil w MM DD 

c; y ; 
22 , 26 

3 13 15 20 9 (TO NEAREST FOOT) 

IWNER lh?‘<i.l SllZfiiCe X’aiffLit;4 Cii.:LC,PT 
twst name 

STREET OR RFD 
l”name~~aJ-js~; j,ie& u j-i;j,-jio:. TOWN 

COUNTY 
NUMBER YF\-42,33--!t’~ 

PERMIT NO. 
FROM “PERMIT TO DRILL WELL” 

Cj” - 94 - 245 --‘-. ii 
26 29 30 31 32 33 34 3.r 

(73793 1 
Irid i,.’ HF,SCi f 2’,.zty L&rid ZQfJ+” 

3JBDlVlSlON SECTION 
WELL LOG GROUTING RECORD -a. 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR. DEPTH, THICKNESS AND IF WATER BEARING 

TYPE OF &OUTIN& MATERIAL (Circle one) 

IESCRIPTION (Use T I 
dditional sheets if needed) 

FEZ 
TO >earing 

I r 
I 3ALLONS OF WATER 

& I 

6 
CASING RECORD 

MAIN Nominal diameter Total depth 
top (main) yiw of main casing 

(near@ Inch)! (near?+ foot) 

60 61 63 64 66 70 
I 

I E OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

H 
-ltll 

I 

Fi -ll)l 

screen type SCREEN RECORD 

I 

-i 

NUMBER OF UNSUCCESSFUL WELLS: 

ves no 
NELL HYDROFRACTURED <: : El liil 

U u - 

] 

A 8 9 11 15 17 21 

23 24 26 30 32 36 

C3 
R 38 39 41 45 47 51 

CIRCLE APPROPRIATE LETTER 

A A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION E 

WELL E SLOTSlZEI~~C02 3 --- 
HEREBY CERTIFY THATTHIS WELL HAS SEEN CONSTRUCTED IN 

N 
\CCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND DIAMETER 
N CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
:APTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 

OF SCREEN 
iERElN IS ACCURATE AND COMPLETE TO THE BEST OF MY 56 60 

<NOWLFOGE from _ to 

DRILLERtiLe NOA I GRAVEL PACK 
IF WELL DRILLED 
WAS FLOWING WELL 
INSERT F IN BOX 68 -ii- 

I 
MDE USE ONLY 

LIC. NO. I M _ D -,!%%-’ I 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) W Q 

SfTE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

70 72 - 
TELESCOPE 
CAS1NG 

- 

- 
LOG 

74 75 76 

INDICATOR OTHER DATA 

LOT I 

:I31 
1 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) i 
B 9 

PUMPING RATE (gal. per min.) i l 

11 15 

METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING ft. 
17 20 

WHEN PUMPING ft. 
22 25 

TYPE OF PUMP USED (for test) 

a A air 

27 27 

27 MQNX 

PUMP INSTALLED 
DRILLER WILL INSTALL PUMP YES 
(CIRCLE) (YES or NO) 

,>’ NO‘; 
.-..., *’ 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 

PLACE (A,C.J.P,R,S.T,O) 29 
IN BOX 29. 

CAPAClrY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASING HEIGHT (circle appzpriate box 
47 

.f$ abovel 
and enter casing height) 

LAND SURFACE 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

,,.* 
*.---* 

.?.. ’ , _i 

I 

I a:- ’ 



lx, I I hlCA 1 SEQUENCE NO. 1 - ..-- - QTATF t?F MARVI AN 
ltfl;’ 3 &..K&J 6 1 (MDE USEONLY) V.rm.b V. mw.n.. l ma-.. JD THIS REPORT MUST BE SUBMITTED WITHIN 

WELL COMPLETION REPORT 
,-PI II” LI, ,..+3CO tc1 -r* mc qJN(.HED FILL IN .THIS FQRM COMPLETELY 

“c”o”u”;T;nER WELL Is CoMPLETED. 

iN COLS. 3-6 bN Al 1 cA.R 
x. 

-.. ,...- -... .DS) PLEASE q(lNt OR TYPE NUMBER 96-!b3 i wGi’-; 
NIV I DATE WELL COMPLETED ’ Depth of Well PERMIT NO. 

FROM “PERMIT TO DRILL WELL” 
: . 

w 
I 

MM 00 w 
l-l? rl? 313 22 10 26 c1: - 94 - 2455 

SUBDIVISION 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR. DEPTH. THICKNESS AND IF WATER SEARING 

DESCRIPTION (Use 
additional sheets if needed) 

I 

FROM 

iT 
TO 

1 -, i 
. 

24 

19: 

NUMBER OF UNSUCCESSFUL WELLS : 

check 
if water 
bearing 

WELL HYDROFRACTURED fy. fi 

, ., 

n 

CIRCLE APPROPRIATE LETTER 
A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
WELL 

I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN 
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT. AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

LIC. NO.1 M __ D h!!?!!! I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION 
GROUTING RECORD 

NELL HAS BEEN GROUTED 
‘Circle Appropriate Box) 

NPE Ol%%U?~.MATERlAL (Circle one) 

ZEMENT 

UO. OF BAGS 

ZALLONS OF WATER 

CASING RECORD 

Nominal diameter Total depth 
top (main) casing of main casing 

OTHER CASING (if used) 
diameter depth (feet) 

inch from to 

--- 

Y 
3 

Ill- 

screen type SCREEN RECORD 

BRONZE HOLE 

DEPTH (nearest ft.) 

,4&G-% 

23 24 26 30 32 36 
S 
c3 
R 36 39 41 45 47 51 
E 
E &@ SLOT SIZE 1: 2 3 - - 
N 

DIAMETER OF SCREEN 02 (,NE&=T 

56 60 

from to 

WAS FLDWING WELL 
INSERT F IN BOX 68 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

LOT 

1 2 
PUMPING TEST -- 

HOURS PUMPED (nearest hour) / . 
8 9 

PUMPING RATE (gal. Iper min.) i l 

11 15 

METHOD USED TO 
MEASURE PUMPING RATE I 

WATER LEVEL (distanmce from land surface) 

BEFORE PUMPING ft. 
17 20 

WHEN PUMPING ft. 
22 25 

NPE OF PUMP USED] (for test) 

a 

T turbine 

Cl R rotary i 
27 27 

27 

PUMP INSTALLED 

DRILLER WILL 1G.L PUMP 
.-, 

YES NO! 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTlON 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A.C.J,P,R,S,T,O) 
IN BOX 29. 

29 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 3! 

PUMP HORSE POWER 
37 4 

PUMP COLUMN LENGTH 
(nearest ft. ) 

CfiSING HEIGHT (circle appropriate box 

@,*-above, 43 4 
and enter casing height) 

IAND SURFACE 

q below 
dP 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMEM;! TO WELL) 



IWNER 
X.?SVi?. 1 Surf‘ace iiirfzra Cc;icer (738ij! 

D ivis ior; firs, name 
STREET OR RFD 

i; d kti*er;e d TOWN ! -4 i 7.c. ttp_p-j IlSX.. ~-~r.J:>r’~ “f,& r . a* 

3UBDIVISION SECTION ~ LOT 

WELL LOG GROUTING RECORD 

Not required for driven wells iNELL HAS BEEN GROUTED 
:I31 . ^ 

Circle Appropriate Box) 
I L 

PUMPING TEST 
STATE THE KIND OF FORMA nor 

COLOR, DEPTH, THICKNES! 3 Al 
NS PENETRATED, THEIR 
UD IF WATER BEARlaG 

Depth of Well 

22 43’ 26 

(TO NEAREST FOOT) 

I THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

COUNTY 
NUMBER ptij-,3yo-‘e’t.s !’ I. 

PERMlT NO. 
FROM “PERMIT TO DRILL WELL” 

Cli - y!d - ,+Ji- 

26 29 30 31 32 3.3 34 31 z 

IESCRIPTION (Use 
Idditional sheets if needed) 

F 
FROM 

T 
TO 

2 

1c 

A. 2 

24 

38 

4?. 

43’ 

check 
f water 
3eanng 

NUMBER OF UNSUCCESSFUL WELLS : 

WELL HYDROFRACTURED 
. 

ftj $j 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION 
WELL 

I HEREBY CERTIFY THAT THIS WELL HAS SEEN CONSTRUCTED IN 
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESEMED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

L;C. NO. I M -‘D !??!! I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

TYPE OF GRiEUTfNG MATERIAL (Circle one j 

SALLONS OF WATER 

CASING RECORD 

- - 
MAIN Nominal diameter Total depth 

CASING top (main) casing of main casing 

P 

c (neazinch)! (naajstt) 

61 63 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) , 

inch from to 

23 24 26 30 32 36 
S 

C3 
R 36 39 41 45 47 51 
E 

E SLOT SIZE 1 &I$% 3 -- 
N 

DIAMETER (NEAREST 
OF SCREEN INCH) 

r;a 6” 
WI -- 

from 

,,c& zt44L 

WAS FLOWING WELL 
INSERT F IN BOX 68 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

Tl (E.R.O.S.) WQ 

70 72 - 
TELESCOPE 
CASING 

- 
LOG 

74 75 76 

INDICATOR OTHER DATA 

HOURS PUMPED (nearest hour) f 

6 9 

PUMPING RATE (gal. per min.) :’ l 

11 15 

METHOD USED TO 
MEASURE PUMPING RATE L 

WATER LEVEL (distance from’land surface) 

BEFORE PUMPING 
17 20 IL 

WHEN PUMPING 

TYPE OF PUMP USED (for test) 

submersible . 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES NG 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 29 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 x 

PUMP HORSE POWER 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASING HEIGHT (circle app:priate box 
4; 

-@ .,i.’ above [ 
and enter casing height) 

LAND SURFACE 

q below ! 
49 

Q d, by=;1 

50 51 

h LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 



IIJENCE NO. 
\rwC USE ONLY) STATE ‘OF MARYLAND THIS REPORT MUST BE’ SlkMl~ED WITHIN 

ELLI WELL COMPLETION REPORT ’ 45 DAYS AFTER WELL IS COMPLETED. 

&“;S NliNlER IS TO BE P6UNCHED 
FILL IN THIS FORM COMPLETELY ’ COUNTY 

IN COLS. 3-6 ON ALL CARDS) PLEASE PRINT OR TYPE NUMBER g$.bZ&-k?: 

ST/CO USE ONLY DA-f% WELL COMPLETED Depth of Well ‘_’ PERMIT NO. 
’ DATE Recpd FROM “PERMIT TO DRILL WELL” 

4MM YY ?t! i? ‘W 22 16’ 26 cj+ - y4 .i- 243;: 

(TO NEAREST FOOT) 28 29 30 31 32 33 34 35 36 : 

(7374) 
tirn name 

TOWN ZT!di.tr Yaad, E”ar~rLnr,tj ZQ549 

SUBDIVISION 
WELL LOG 

Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED, THEIR 
COLOR, DEPTH, THICKNESS AND IF WATER BEARING 

JESCRIPTION (Use 
additional sheers il needed) 

1 

T 
TO 

NUMBER OF UNSUCCESSFUL WELLS: - 

WELL HYOROFRACTURED 
u 

CIRCLE APPROPRIATE LETTER _ 
A A WELL WAS ABANDONED AND SEALED;. 

WHEN THIS WELL WAS COMPLETED i 

E ELECTRIC LOG OBTAiNED-. .:-. 

TEST WELL CONVERTf%~ PRDBUCTION 

DRILLERS LIC. NO. I M c D @i- ‘- I 

SITE SUPERVISOR (sign. of driller or journeyman 
responsible for sitework if different from permittee) 

SECTION 
GROUTING RECORD 

JELL HAS BEEN GROUTED 
Circle Appropriate Box) 

YPE OF~Gl%YtfT4NG MATERIAL (Circle onei ’ ’ ’ 

:ALLONS OF WATER & 

)EPTH OF ROUT SEAL (to nearest foot) 

.,rnC ft. toAft. 

(enter 0 if from surface) 

casina CASING RECORD 

MAIN Nominal diameter Total depth 
top (main) casing of main casing 

(nearr)! (nevt foot) 

M 64 66 70 

OTHER CASING (if used) 
diameter depth (feet) 

inch from t0 

Ill- 

BRONZE HOLE 

Y!L : E 1 2 AL/k, DEPTH (nearest ft.) 

4 8 9 11 15 17 21 

;’ 
23 24 28 30 32 36 

s 

$3 
R 38 39 41 45 47 51 
E 

E SLOT SttE r’ 41tz2-3- 
N 

DIAMETER 
OF SCREEN 

r$ (,f-&EST 

56 w 

from , tD 

%%%ED ,xl lb 
WAS FLOWING WELL 
INSERT F NJ BOX 68 88 

MDE SE ONLY 
(NOT% BE FILLED IN BY DRILLER) 

T (E.R.O.S.) WQ 

70 .._ 
- 

TELESCOPE 
CASING 

72 
- 

LOG 
74 75 76 

INDICATOR OTHER DATA 

LOT _ 

:r 
I 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) 
/ 

.- 
a 9 

PUMPING RATE (gal. per min.) i . 

11 1 

METHOD USED TO 
MEASURE PUMPING RATE , 

WATER LEVEL (distance from land surface) 

BEFORE PUMPING It. 
17 20 

WHEN PUMPING 
22 

TYPE OF PUMP USED (for test) 

a 
A air 

ft. 
25 

a 

T turbine 

0 J jet 
n-7 Cl 1s submersible 

I>7 

PUMF’ INSTALLED .b 

DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YES or NC) 

IF DRILLER INSTALLS PUMP, THIS SECTION .-- 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S.T,O) 29 
IN BOX 29. 

CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 : 

PUMP HORSE POWER 
37 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASING HEIGHT (circle aookiate box 

+@ above) 
&d entik casing height) 

LAND SURFACE 

: I (neare! 
: .‘I) 

50 51 
foot) 

% 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AI 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AiND INDICATE NOT LESS 
THAN TWO DISTANCES 

jMEASUREME!TS TO WELL) 



SEQUENCE NO. MARYLAND 
(MDE USE ONLY) WELL COMPLETION REPORT 

THIS NUMBER IS TO BE PUNCHED 
FILL IN THIS FORM COMPLETELY 

N COLS. 3-6 ON ALL CARDS) PLEASE PRINT OR TYPE 

‘DATE WELL COMPLETED Depth of Well 

22[]11] 26 

(TO NEAREST FOOT) 

,WNER !anvti ,sjl:xf<‘cc: 2 iar&re &,rt !z; 

fwst name 
STREET OR RFD j????k i-:ed T!:.‘::i-fc! TOWN 

THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WELL IS COMPLETED. 

COUNTY 
NUMBER 

PtRMlT NO 
FROM “PERMIT TO DRliL WELL’ 

(-1: -$ -.‘_” .. 

28 29 30 31 32 33 34 35 ,T 

::ti,s,-,r PePf: 

3JBDlVlSlON SECTION 
I r,RrW ITING FtFr;OFjD 

WELL LOG 
Not required for driven wells 

STATE THE KIND OF FORMATIONS 
PENETRATED, THEIR COLOR, DEPTH, 
THICKNESS AND IF WATER BEARING 

-..-- . . . . - ..-_ 
WELL HAS BEEN GROUTED 
(Circle Appropriate Box) 44 
TYPE OF GROUTING MATERIAL (Circle one) ‘- x., 

CEMENT r 
~ : 

aI BENTONITE CLAY w[ ‘i 
45 46 . 4.5 46 .I’. 

DESCRIPTION (Use 
additional sheets if needed) 

check 
f water 
,eartng 

NUMBER OF UNSUCCESSFUL WELLS: - 

WELL HYDROFAACTURED @ fl 

CIRCLE APPROPRIATE LETTER 

A A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 
TEST WELL CONVERTED TO PRODUCTION 

p WELL 

I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN 
MXORDANCE WITH COMAR 26.04.64 “WELL CONSTRUCTION” ANO 
IN CONFOAMANCE WITH ALL COt4DIllONS STATED IN THE ABOVE 
CAPTIONED PERMIT. AND THAT THE INFORMATION PRESENTEO 
HGEIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

TYPE: MWDlMSDlMGD r’r*;irf,~f. .a.. 

UC. NO.1 =‘- I 
.* 

SITE SUPERVISOR (sign. of driler or journdyman 
responsible for sitework if d#ferent from permittee) 

NO. OF BAGS 1 NO. OF PDUNDS ..’ ‘_ .i 
GALLONS OF WATER *< 

DEPTH OF GROUT SEAL I to nearest foot 1 

CASING RECORD 

MAIN Nominal diameter Total depth 
CA$G top (main) casing of main casing 

(nearest inch)! (nearest foot) 

60 61 63 64 66 70 

ri OTHER CASING (if used) 
i? 

I 

dieter depth (feet) 
inch from to 

2 --ll 

sr-r-l 

!9l-.J--, 
screen type SCREEN RECORD 

SLOTSIZE1~‘2- ___ 
OIAMETER 
OF SCREEN 161 (::yEST 

56 60 

GRAVEL PACK 
frog to I^’ 

II 
IF WELL oRlU.Erl WAS 
FLOVilNG WELL INSERT 
FlNBOX68 66 

MDEUSEWLY 
(t@T~ BE FILLED IN BY DRILLER) 

74 76 76 

TELESCOPE LOG OTHER DATA 
CASING INDICATOR 

- LOT 

> 3 ,I 
PUMPING TEST 

HOURS PUMPED (nearest hour) a g 

PUMPING RATE (gal. per min.) 
11 1: 

METHOD USED TO 
MEASURE PUMPING FIATE , 
WATER LEVEL (distance from land surface) 

BEFORE PUMPING uul ft. 

WHEN PUMPING lfll+ ft. 
22 25 

TYPE OF PUMP USED (for test) 

cl A air 

b centrifugal $J rotary 
27 27 

cl T 
.a . 

27 

turbine 

&her 

0 J jet 
27 

III S submersible 
27 piezoEeta~- 

I 

PUMP INSTALLED 
DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
~~B~~(~C,J.P,R,S,T,O) El 

CAPACITY : 
GALLONS PER MINUTE rm”r 
(to nearest gallon) 

PUMP HORSE POWER bIlf 
37 4 

PUMP COLUMN LENGTH 
( nearest ft. ) I I I I 

43 4 

CAStlUG HEIGHT (circle appropriate box 

@ dbov:) 
and enter casing height) 

LAND SURFACE 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

,, .-L 



BE SUBMITTED WITHIN 
LL IS COMPLETED. 

XJBDIVISION 

WELL LOG 
Not reauired for driven wells 

STATE THE KIND OF FORMATIONS 
PENETRATED, THEIR COLOR, DEPTH, 
THICKNESS AND IF WATER BEARING 

3FUL NUMBER OF UNSUCCE WELLS: WELLS: 

WELL HYDROFRACTURED WELL HYDROFRACTURED fl fij fl fij 

CIRCLE APPROPRIATE LETTER CIRCLE APPROPRIATE LETTER 

FI 
FROM 

n . 

check 
f wqter 
3eanng 

A A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 

TEST WELL CONVERTED TO PRODUCTION 
p WELL 

I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN 
&CCORDANCE WITH COMAR 26.04.64 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

TYPE: MWDIMSDIMGD 56 60 

DRILLERS SIG 
t 

ATURE’ 

I 
(MUST MATCH 91 NATURE OW APPLlCA7lON) 

LIC. NO. I 1 I 

I 
SITE SUPERVISOR (si’ n. of driller or journeyman 

reswnsible for sitework if i&f erent from oermittee) 

SECTION LOT _ 
GROUTING RECORD 

A’ELL HAS BEEN GROUTED 
ICircle Appropriate 80x) ,.$j .i;@ 

NPE OF GROUTING MATERIAL f Circle one) - ? 

SEMENT m[ BENTON‘ITE CLAY ‘m 

45 46 45 46 

PUMPING TEST - 

HOURS PUMPED (nearest hour) 

NO. OF BAGS / NO. C&POUNDS i ’ 
GALLONS OF WATER I 

DEPTH OF GROUT SEAL (to nearest foot) 

from L I I J ft. to 2 I I 1 R. 

4s TOP BOTTOM 6s 
(enter o”:f from su%ace) 

CASING RECORD 

STEEL CONCRETE 

PLASTIC OTHER 

MAIN Nominal diameter Total depth 
MS&G top (main) casing of main casing 

(nearest inch )! (nearest foot) . 

60 61 63 64 66 76 

: OTHER CASING (if used) 
diameter depth (feet ) 

inch from to 

-llll 

--II 
screen type SCREEN RECORD 

I “code I q nONZE 

‘PILI 
ISTIC 

I 
OPEN 
HOLE 

lml 
OTHER 

liirrrr i3,” fikiirff 

.a 3s 39 41 45 47 5 
N 

from . 
GRAyEL PACK , ’ 

to 
, I 

IF WELL DRILLED WAS 
FLOWING WELL INSERT 
Flt4BoX68 q 66 
MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) ’ W 0 

cl a 
TELESCOPE LOG OTHER QATI 

PUMPING RATE (gal. per min.) 
11 1 

METHOD USED TO 
MEASURE PUMPING RATE , 
WATER LEVEL (distance from land surface) 

BEFORE PUMPING 

WHEN PUMPING 
22 25 

TYPE OF PUMP USEID (for test) 

0 
T turbinl 

27L other 
b centrifugal [i rotary @,-Bs$ 

27 27 

cl J iet submersible 
27 27 

PUMP INSTALLED .^ 

DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALL!S PUMP, THIS SECTlON 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
~~~~~(~C,J.P,R,s,T,O) El 

CAPACITY: 
GALLONS PER MfNUtE 
(to nearest gallon) 

PUMP HORSE POWER 

PUMP COLUMN LENGTH 
(nearest ft.) 

CA%443 HEIGHT (circle appzpriate box 

, -‘above 
and enter casing height) 

LAND SURFACE 

q below (neare! 

49 56 51 
fwt) 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AI 
BUILDING, SEPTIC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(MEASUREMENITS TO WELL) 



SEQUENCE NO. 
(MOE USE ONLY) 

THIS NUMBER IS TO BE PUNCHED 
IN COLS. 3-6 ON ALL CARDS) 

WELL COMPLETION REPORT 
FILL IN THIS FORM COMPLETELY 

PLEASE PRINT OR TYPE 

45 DAYS AFTER WELL IS COMPLETED. 

COUNTY 
NUMBER 

OWNER 
STREET OR RFD 

SUBDIVISION 

DATE WELL COMPLETED Depth of Well 

(TO NEAREST FOOT) 
i ‘- P- f:av,; l-,rrrt. Iice :.;?TrFrF ‘“c? r. t Cf r 

lk, name . -e,*_r- $‘.-,t z,*-;= c’,:;p firn name ..a.. TOWN 
SECTION 

PtRM T NO 
FROM “PERMIT Tb DRiLL WELL” -. _ 

(‘-5 - qi$ -;‘*.- 
28 29 34 31 32 33 34 35 tz 

7. * r. PI-L> 75; ><) 

LOT 

WELL LOG 
Not required for driven wells 

STATE THE KIND OF FORMATIONS 
PENETRATED, THEIR COLOR, DEPTH, 
THICKNESS AND IF WATER BEARING 

DESCRIPTION (Use 
additional sheets if needed) 

check 
f water 
,eanng 

NUMBER OF UNSUCCE 

WELL HYDROFRACTURED 

CIRCLE APPROPRIATE LEl-i-ER 

A A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRIC LOG OBTAINED 
TEST WELL CONVERTED TO PRODUCTION 

p WELL 

I HERESY CERTIFY THAT THIS WELL HAS SEEN CONSTRUCTED IN 
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” AND 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT. AND THAT THE INFORMATION PRESENTED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

TYPE : MWD/tvlSD/MGD 

LIC. NO. I .” I 

SITE SUPERVISOR si’ n. of driller or journeyman 
Lf resrxmsibie for sitework I &rent from permittee) 

GROUTING RECORD yes no 

WELL HAS BEEN GROUTED 
(Circle Appropriate Box) 
TYPE OF GROUTING MATERIAL (Circle one7 

-tY 

CEMENT mi 
45 46 i 

BENTONITE CLAY ml 
** 

NO. OFBAGS NO. OF P9UNDS ’ f 
GALLONS OF WATER f 
DEPTH OF GROUT SEAL (to nearest foot) 

from 0 1 1 1 pf. lop4 f; 1 1 1 ] ft. 

46 TOP 52 54 BOTTOM 58 
(enter 0 if from surface) 

CASING RECORD 

lslrl lclol 
STEEL CONCRETE 

MAIN Nominal diameter Total depth 
CASING top (main) casing of main casing 

(nearest inch)! (nearest foot) 

60 61 63 64 66 70 

t OTHER CASING (if used) 
i 

m 

diameter depih (feet) 
inch from to 

-llll 

I 

Yi m -llll 

IF WELL DRILLED WAS 
FLOWING WELL INSERT 
FINBOXB 66 

MDE USE ONLY 

TELESCOPE LOG OTHER OAT/ 
CASING INDICATOR 

PUMPING TEST 

HOURS PUMPED (nearest hour) 

PUMPING RATE (gal. per min.) 
11 

METHOD USED TO 
MEASURE PUMPING RATE I 
WATER LEVEL (distance from land surface) 

BEFORE PUMPING 

WHEN PUMPING 
22 25 

TYPE OF PUMP USED (for test) 

q p piston 
cl 

T turbine 

centrifugal 
27 

cl J jet 
27 27 PIEzobtEm# - 

I 

PUMP INStALLED Y 

DRILLER WILL INSTALL PUMP YES NO‘ 
(CIRCLE) (YES or NO) . . ,, z-,4 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PNL4B~~~C,J,P,R,S,T,O) 

CAPACITY : 
GALLONS PER MINUTE I I I I 
(to nearest gallon) 

PUMP HORSE POWER iirrr’ 

PUMP COLUMN LENGTH 
(nearest ft.) i?ITlY 

CffstNG HEIGHT (circle app:priate box 
47 

,-@ 1 above) 
and enter casing height) 

LAND SURFACE 

LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND /OR H .__ LANDMARKS AND INDICATE NOT LESS 
THAN TWO DISTANCES 
(M&lSUREMENTS TO WELL) 

$ 
-; 
. 

-3 .- 



MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 
2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

*******t***t***t*t***********************************************************~**********l~**********~**** 

WATER WELL ABANDONMENT-SEALING REPORT FORM ,. .h. 

SUBMIT COPIES OF COMPLETED FORM TO: 
* COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
* MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 3; x/99 (monthMay/year) 

CF! - 94 -:! 5 g 8 

- - 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

Bob Jordan WELL DRILLBRS LICENSE NUMBER AwDS96 
CIRCLE: MWDIMSDIMGI 

OWNER’S NAME: Naval 9n'fsce Warfare Center 

WELL LOCATION: tlersey Roczd 

COUNTY: Charles County 

NEAREST TOWN: Indian HexJ 

TAXMAP BLOCK PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: Tbomar; Road 

MARYLAND GRID COORDINATES 
750 E 

BOX NUMBER <- 
N270. 

:xX I 
SHOW WELL LOCATION 

BY X WlTJ3IN BOX 

PERSON ABANDONING WELL: 

TYPE OF WELL BEING ABANDONED: l 

DRHLED JETTED 
BORED/AUGUERED ‘I: HAND DUG 

OTHER b.=W LOG OF SBALING MATHRIAL 

T- 1 USE CODE: FEET 
MATERIAL 

- FROM 

12 

To 

? 

DOMESTIC MUNICJPAL/PUBLIC 

IRRIGATION INDUSTRIAL 

?i TEST/OBSERVATION entonitclcament 

'TYPE OF CASING: * 

STEEL 
CONCRETE 

K PLASTIC 
OTHER (specify) 

SIZE OF CASING: 3 INCHES IN DIAMETER * 

DEPTH OF WELL: 12 FEET DEEP * 

,,, b._ 1 WAS ANY CASING REMOVED? - YES & NO 
if yes,’ length removed, in feet: 

I 

PERFORATED? - YES .a NO 

~%m46 

DRILLER OR SUPERVISING SANITARIAN 
MWD/MSD/MGD 4/l/99 

LICENSE # CIRCLE ONE DATE 



MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 
2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

********tt*******************t***********************************.***********************************~**** 

WATER WELL ABANDONMENT-SEALING REPORT FORM 

SUBMIT COPIES OF COMPLETED FORM TO: 
l COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
l WELL OWNER 
l MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 
3/16/W (month/day/year) 

c R -9 4 -2.599 
PERMIT NUMBER OF ABANDONED WELL (if tiy) 

- - 
PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: Bob J*X’dan WELL DRILLERS LICENSE NUMBER: AWD596 

CIRCLE: MWDlMSDlMC 

OWNER’S NAME: Naval Surface Warfax Center 

WELL LOCATION: Hersq Road 

COUNTY: CZ-Laxlas County 

NEAREST TOWN: Zndian Head 

TAX MAP BLOCK PARCEL 

SUBDIVISION: 
SECTION: LOT: 

NEAREST ROAD: Thomaaj Road 
fi 

000 MARYLAND GRID COORDINATES 
E 7.50 

BOX NUMBER 
N27(! 

000 1 
SHOW WELL LOCATIOti 

BYXWITHINBOX 

* 

<- 

TYPE OF WELL BEING ABANDONED: 

DRILLED JETTED 

BOREDlAUGUERED x HAND DUG 

OTHER 6P=m) LOG OF SEALING MATERIAL 

r FEET USE CODE: l 

MATERIAL 
FROM ‘TO DOMESTIC 

IRRIGATION 
TBST/OBSBRVATION X 

MUNICIPALlP~LIC 
INDUSTRIAL 

a ent.oni.te/eemenr 

TYPE OF CASING: * 

STEEL s PLASTIC 

CONCRETE OTHER (specify) 

SIZE OF CASING:7 INCHES IN DIAMETER 

DEPTH OF WELL: e FEET DEEP 

WAS ANY CASING REMOVED? - YES U NO 
if yes, length removed, in feet: 

* TED? -YES&NO 

Mmmli6 MWD/MSD/MGD 4JilaJ9 
I 

SIGNATURE-FASTER WELL DRILLER OR SUPERVISING SANITARIAN LICENSE # CIRCLE ONE DATF! 



MARYLAND DEPARTMENT OF THE ENVIRONMENT., WATER MANAGEMENT ADMINISTRATION 
2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

**********************t*+*****************************************************************************j*jjj 

,a-, WATER WELL ABANDONMENT-SEALING REPORT FORM 
*********t*tt*t***t****t***********t*********************************************************************** 

SUBMIT COPIES OF COMPLETED FORM TO: 
t COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
* MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

$7 
5 T&CD03 

DATE WELL ABANDONED: 3/16/99 (month/day/year) 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: Bo!> Jordan 

OWNER’S NAME: Naval Surf ace Hsrf are Canter 

WELL LOCATION: Hersey Road 

COUNTY: Charles Cnnnlw 

NEAREST TOWN: ‘Indj.an Head 

TyxMAP BLOCK PARCEL 
SUBDIVISION: 
SECTION: LOT: 

NEAREST ROAD: Thomas Road 

MARYLAND GRID COORDINATES 
E 750 

BOX NUMBER C- 

N 270 

TYPE OF WELL BEING ABANDONED: 

DRILLED JET-TED 
X BOREDlAUGUERED HAND DUG 

OTHER (specify) 

USE CODE: 

DOMESTIC MUNICIF’ALIPUBLK 
IRRIGATION INDUSTRIAL 

X TEST/OBSERVATION 

TYPE OF CASING: 

STEEL PLASTIC 3! 
CONCRETE OTHER (specify) 

SIZE OF CASING:-. INCHES IN DIAMETER 

DEPTH OF WELL: FEET DEEP 9.5 

WAS ANY CASING REMOVED? -YESAN 
if yes, length removed, in feet: 

CN -94 -2600 

- - 

WELL DRILLERS LICENSE NUMBER AWTG96 
CIIRCLE: MWDIMSDIMG 

k 
F 000 000 

SHOW WEJaL LOCATION 
BYXWITHINBOX 

LOGOF SEALING MATERIAL 

I 
MATERIAL 

I- 
l,entani .tefcem.eut 

L 

FEET 

FROM 

9.5 

TO 

0’ 

- YES -y NO’ 

MGDO46 MWDIMSDIMGD 4/l/99 

SIGNATUI@ MASTER SANITARIAN LICENSE # CIRCLE ONE DATE 



APPENDIX H 

Analytical Database 



ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 80 

SAMPLE I.D.: s57ss0010101 S57SSOO20101 5575s0040101 s57ss0050101 s57ss0070101 S57SSOO80101 S57SSOO80101-D s57ss0090101 
LOCATION: S57MWO011SBOOl S57MW003/SB002 S57MW007iSB004 S57MW009/SB005 S57SBOO7 S57MW0111SB008 S57MWOlllSBOO8 S57SBOO9 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
SAMPLE DATE: 1 Ol7l98 1018/98 1110199 1112199 10/7/98 1 O/8/98 1 O/8/98 l/22/99 
ASSOCIATED DUPLICATE: S57SSOO80101-D S57SSOO80101 S57SSOO90101-D 

SEMIVOLATILES (&kg) 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 



ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 80 

SAMPLE I.D.: s57ss0010101 S57SSOO20101 s57ss0040101 s57550050101 s57ss0070101 S57SSOO80101 S57SSOO80101-D s57ss0090101 

LOCATION: S57MW0011SBOOl S57MW003KB002 S57MW007/SB004 S57MW009ISB005 S57SBOO7 S57MWOl llSBOO8 S57MWOl llSBOO8 S57SBOO9 
DEPTH INTERVAL (FEET): 0 0.5 0 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 0.5 - - - - 0 0.5 

10/8/98 
’ 

1 I1 nmo 1 I1 2199 1 on/98 1 O/8/98 l/22/99 ’ ’ SAMPLEDATE: 

ASSOCIATED DUPLICATE: 
2,CDIMETHYLPHENOL 

2,CDINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

P-CHLORONAPHTHALENE 
P-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 
P-NITROANILINE 
P-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

BENZO(G.H,I)PERYLENE 
BENZO(K)FLUORANTHENE 

BIS(2CHLOROETHOXY)METHANE 
-.^,^ ^. *, --,.--?* ,.,1 \r-.-l IF?. 

1017198 1 O/8/98 ., .-,-- . .-__ 
S57SS0080101-D S57SSOO80101 S57SSOO90101 -D 

370 u 480 U 380 U 370 u 

930 u 1200 “I vu I ocn I I I <Y” “V I ad” I I.1 - .” -.. I 
370 u 480 I II ” I I ?Rll II “-- - I I 37n LJ _._ - I 

370 u 480 U 380 U 370 u 

370 u 48C ” I lm-l I, I 1-m I I I 

370 u 48C v I ““” ” -,- - 
37 J 480 U 1 380 U 1 370 u 1 I 

370 u 48C ” I Y I mm I I ““V ” I 1n-l I I -*- v I 

930 u I 13”, .-a u 950 u 940 u 

370 u 460 u 380 U 370 u 
370 u I 4111 .--I u 380 U 370 u 
930 u I 4 9nr ,,,J UJ 950 UJ 940 UJ 

930 U 1200 u 950 U 940 u 

370 u 
.__ 

480 u I 
^^^ 
YUU v I 

,.-F. I I JI” ” I 
370 u 48C ” c?an I I R7l-l I I 1 

370 u 48L v I II- 1 -._ - 
370 u 480 U 380 U I 370 u 

370 u 481 ” JU 
I ^..^ II 

JUU u 
n-P.7 I I I 1 J,” ” 

930 U I ,,A ,,“O u 950 U 940 U 

930 U 1200 u 950 U 940 U 

370 u 4tK ‘-3 u 380 U 370 u 

140 J 48( IU 380 U 370 u 
240 J 51 .I - I !wrl II --- - 370 II 

2300 200 J 150 J 1 iI;0 cl 1 

1700 13P ’ I ,r;n I I 7711 I I I I 
4200 3n, 

450 
1400 

370 u I -r”I 
I 17il I I I ARC 

,“i ; 
I”” v “.., w 

280 J 370 u 
61 J 52 J 370 u 
83 J 98 J 370 u 

n*r) u 380 U 370 u 
I -J u 380 U 370 u 
I “9 u 41 J 370 u 

3U 380 U 370 u 
3U 380 U 370 u 

.^^ , e-,. I I 

I 

f- 
1tlu 

380 -&---H% E 
I 
I 

480 U I 380 U 370 u I 
^^^ ,. I ,.-.A II I 

u 
t 

YIN I 3,” 
r “V 1 

?Rl-l ““V i 370 - I 
n II I RRn II I 370 u I 

--1 

380 
7Al-l 

U 

FLUORAN I HtNt “V” ” we . U 
FLUORENE 39 J 480 U 380 U 370 u 
HEXACHLOROBENZENE 370 u 480 U 380 U 370 u 
HEXACHLOROBUTADIENE 370 u 480 U 380 U 370 u 
HEXACHLOROCYCLOPENTADIENE 370 u 480 UJ 380 UJ 370 UJ 



ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 80 

SAMPLE I.D.: s57ss0010101 S57SSOO20101 s57ss0040101 s57ss0050101 s57ss0070101 
LOCATION: S57MWOOllSBOOl S57MW003/SBOO2 S57MW007ISB004 S57MW009/SB005 S57SBOO7 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
SAMPLE DATE: 1 O/7/98 1 O/8/98 111 o/99 1112199 1 O/7/98 

I I I I I I 370 u I 480 u I 

I I 2500 480 

I I I I 13 I AR II I RR II I RR II I I 

I-NITROSODIPHENYLAMINE 370 u I 480 u 

S57SSOO80101 S57SS0080101-D s57ss0090101 
S57MW0111SB008 S57MWOlllSB008 S57SBOO9 

0 - 0.5 0 - 0.5 0 - 0.5 
1 O/8/98 1 O/8/98 l/22/99 

PYRENE 
‘ESTICIDESIPCBs (&kg) 
d A~xrx-3 

F 

7,- YVV .- 
4$-DDE 61 
4,4’-DOT 150 J 
A1 nmhl to II 

..- - 
4.8 U 
4.8 U 
34 I, 

-.- - 
3.8 U 
3.8 U 
10 II 

-.- - 
3.8 u 
3.8 U 
to II C\L.Y, 111” I.” - I -.. - ..- - ..v v 

ALPHA-BHC 1.9 u 2.4 U 1.9 u 1.9 u 
ALPHA-CHLORDANE 1.9 u 2.4 U 1.9 u 1.9 u 
AROCLOR-1016 38 U 48 U 38 U 38 U 
AROCLOR-1221 75 u 96 U 76 U 75 u 
AROCLOR-1232 38 U 48 U 38 U 38 U 
AROCLOR-1242 38 U 48 U 38 U 38 U 
AROCLOR-1248 38 U 48 U 38 U 38 U 
AROCLOR-1254 38 U 48 U 38 U 38 U 
AROCLOR-1260 38 U 48 U 38 U 38 U 
BETA-BHC 1.9 u 2.4 U 1.9 u 1.9 u 
DELTA-BHC 1.9 u 2.4 U 1.9 u 1.9 u 
DIELDRIN 3.8 U 4.8 U 3.8 U 3.8 U 
ENDOSULFAN I 1.9 u 2.4 U 1.9 u 1.9 u 

’ FNDOSULFAN II 3.8 U 4.8 U 3.8 U 3.8 U 
INDOSULFAN SULFATE 3.8 U 4.8 U 3.8 U 3.8 U 

. 
E 
ENDRIN 3.8 U 4.8 U 3.8 U 3.8 U 
ENDRIN ALDEHYDE 3.8 U 4.8 U 3.8 U 3.8 U 
ENDRIN KETONE 3.8 U 4.8 U 3.8 U 3.8 U 
C ;AMMA-BHC (LINDANE) I I I I 1.9 u I 2.4 U I 1.9 u I 1.9 u I \*.,.a. m,,, r-.mr%“.lr co I 0” II 4n II < n II 1 GfiMWlA-~~LUl-lWWtZ 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 
TOXAPHENE 

EXPLOSIVES (pg/kg) 
1 A r ~,-.,.,1TF.h#%C.l~~.,~ 

1 
2 
2 

I 0.J .J I L.-a ” I I.3 ” I.2 ” 
1.9 u 2.4 U 1.9 u 1.9 u 

I 1.9 u ! 2.4 U I 1.9 u 1.9 u .. 
19 u I 24 U I i9 u i9 ii 

190 u 240 U 190 u 190 u 

I I t I nr,-. ,I I elrch II I 250 U 250 u 
75c-1 II 250 u 

250 U 
250 U 250 U 

,.5,3-l tilrvl I ~“mz,YL~NC L3” ” ‘3” ” 

,3-DINITROBENZENE 250 U 250 U -__ - 
,4,6-TRINITROTOLUENE 250 U 250 U 250 U 
,4-DINITROTOLUENE 250 U 250 U 



ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 4 OF 80 

SAMPLE I.D.: s57ss0010101 S57SSOO20101 s57ss0040101 s57ss0050101 s57ss0070101 S57SSOO80101 

LOCATION: S57MW0011SBOOl S57MW0036B002 S57MW007ISB004 S57MWOOB/SB005 S57SBOO7 S57MWOlllSB008 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
SAMPLE DATE: 1 O/7/98 1018/98 l/l o/99 l/12/99 1 O/7/98 1 O/8/98 

S57SS0080101-D s57ss0090101 
S57MW0111SBOO8 S57SB009 

0 - 0.5 0 - 0.5 
lOl8l98 l/22/99 

S57SSOO80101 S57SSOO90101 -D 
250 u 
250 U 
500 u 
500 u 
250 U 
500 u 
500 u 
250 U 

5000 u 

I 

500 u 
500 UJ I 



j 

ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 5 OF 80 

SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 
VOLATILES halkal 

S57SS0090101-D s57ss0110101 s57ss0130101 s57ss0150101 
S57SBOO9 55758011 S57MW012lSB013 S57MW005lSB015 

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
l/22/99 1 O/7/98 1 I9199 1111199 

s57ss0090101 

--- RlCHLOdbETHANE I 11 u I 11 u 11 u I 12 u 
IETHANE 11 u 11 u I 11 u 12 u 
1 Llf I I, ,I I 4, II I. I, I In I‘ 

..-. .--..--.. ..TIYC I II ” I II ” I II ” I IL ” 

:HLOROETHANE 11 II 11 II 11 II 17 II 1 

:HLOROETHENE 11 u I Ii ; ;; ; 4; ; 

:HLOROETHANE 11 u 11 u 11 u 12 u 
:HLf’XWPROPANF 11 II I 11 II ii II 13 II 

P-BUTANONE ! 11 u I 11 UJ 1 11 u I 12 u I 
P-HEXANONE I 11 u I 11 u I 11 u I 12 u 

4-METHYL-Z-PENTANONE 11 II 11 II 11 u 12 u 
ACETONE I 11 u I 12 II I ;; ;; ii ; 

! 
I 

BENZENE 11 u 11 u ;; ; ;; 6 RROMfX3lCHI CYWMFTHANF I 11 II 11 II I 11 II I 19 II 1 
- ..-...- -.-. .--.. -...- . . . . ..- 

BROMOFORM ;; ;I 
I 

;; ; i; ; 
.- - 
12 u 

BROMOMETHANE 11 u 11 u 11 u 12 u 

CARBON OISULFIDE 11 u 11 u 11 u 12 u 
CARBON TETRACHLORIDE 11 u 11 u 11 u 12 u 
r.8 II r-.r.hnr.l7,-.,P . . II A. II .1 .* a^ II 
LtlL”tl”~tlVLclYt II ” II ” II ” 1z v 

CHLOROETHANE 11 u 11 u 11 u 12 u 
CHLOROFORM 11 u 11 u 11 u 12 u 
CHLOROMETHANE 11 u 11 u 11 u 12 u 
CIS-l,2-DICHLnnnFTHFNF II II 11 II 11 II 13 II 

CIS-1.3~DICHLI _. .-3ROPROPENE 11 u 11 u 11 u 12 u 

DIBROMOCHLOROMETHANE 11 u 11 u 11 u 12 u 
ETHYL ETHER 11 u 11 u 11 u 12 u 

ETHYLBENZENE 11 u 11 u 11 u 12 u 
METHYLENE CHLORIDE 12 0 11 B 88 78 

STYRENE 11 11 u 12 u 
TFTRACHI CIROFTHFNF 11 II 11 II 11 II 17 II 
.- .-. .--.. --.. .-..- I 

;; u 
I 

;; ; 
I . - I .- v 

TOLUENE I 11 LJ 12 II I 

TRANS-1,2-DICHLOROETHENE I II ” 1 II ” 
TRANS-1,3-DICHLOROPROPENE 11 u 11 u 8 II ” 8 .- - 

TRICHLOROETHENF I 11 tJ I 11 II I 11 II I 13 II 

VINYL CHLORIDE ;i il I ;; i I ii i ;; 6 
XYLENES, TOTAL I 11 u 11 u 11 u 12 u 

SEMIVOLATILES (pg/kg) 
1,2.4-TRICHLOROBENZENE 380 U 
1 ,P-DICHLOROBENZENE 380 U 

. 1,3-DICHLOROBENZENE 380 U 

1,4-DICHLOROBENZENE 380 U 
2,2’-OXYBIS(l-CHLOROPROPANE 380 U 

2,4,5-TRICHLOROPHENOL 950 u 

2,4,6-TRICHLOROPHENOL 380 U 
_ 2,CDICHLOROPHENOL 380 U 

.: 

,_. 
,. :, 
.“- .- 





i 
i 

ANALYTICAL RESULTS - SURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
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SAMPLE I.D.: S57SS0090101-D s57ss0110101 s57ss0130101 s57ss0150101 
LOCATION: S57SBOO9 S57SBOll S57MW012/58013 S57MW005/SB015 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
SAMPLE DATE: l/22/99 1 Oru98 l/9/99 l/l 1199 
ASSOCIATED DUPLICATE: 

u=YA~“‘.OROETHANE 
INDENO(I,2,3XD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 

s57ss0090101 
380 u 
380 U 
380 u 
380 U 
380 U 

IAPHTHALENE ! j j 380 u I h 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTICIDES/PCBs @g/kg) 

380 U 
950 u 
380 U 
380 U 
50 J 

I 

4,4’-DDT 
ALDRIN 
ALPHA-BHC 
Al PHA.fWI ORDANF 

.x0 ” 

3.8 u 
1.9 u 
1.9 u 
14 IJ 

rROCLOR-1016 I I 38 U I 
,ROCLOR-1221 I 76 U 
.RfwI nFl-1717 I I !a7 II I 

rROCLOR-1242 I I 38 U I 
rROCLOR-1248 I 38 u 
.Rc-h?l c-,R.l75A I I RR II I 

rROCLOR-1260 - 
IETA-BHC 
hFI TA-RHC 

I 38 U I 
1.9 u 

I 19 II I 
.&k... w..- 

I I 8 
..- - 

I 

)IELDRIN ! ! ! 3.8 U 
lNDOSULFAN I I I I 1.9 u I 
:NDOSULFAN II 1 ’ 3.8 U 

FAN St II FATF I I I 3.8 11.1 I 

EXPLOSIVI ES (pS/kg) 
1,3,5TRlb JITROBENZENE 
1,3-DINIThwt ‘^“:NZENE 
2,4,6-TRW’” II I n3TOLUENE 

~ 2,4-DINITf ?OTOLUENE 

!!.@R EPOWDE 
/CHLOR 
:NF 

I I 1.9 u 

I 19 u 
I I Ian II I 

227.3 U 
227.3 U 
227.3 U 
227.3 U 

.  .‘ 
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SAMPLE I.D.: S57SSOOSOlOl-D s57ss0110101 s57ss0130101 
LOCATION: S57SBOOS S57SBOll S57MW012KB013 
DEPTH INTERVAL (FEET): 0 * 0.5 0 - 0.5 0 - 0.5 
SAMPLE DATE: l/22/99 1 O/7/98 l/9/99 

S57MW005/SB015 

MISCELLANEOUS PARAMETERS 
PH I 8.36 
TOTAL ORGANIC CARBON mg/kg 39600 J I I 



80 
Ei 

cuuc 

-J- 

“! 3: Y L 0 u: 
3i I-: 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-CHLOROETHOXY)METHANE 
BlS(2CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE 
CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

S57SB0010101 S57SBOO10201 S57SBOO20101 S57SBOO20201 S57SBOO20301 S57580020401 S57SBOO20501 
S57MWOOl/SBOOl S57MW0011SBOOl S57MW003/SB002 S57MW003/SB002 S57MW003/SB002 S57MW003/SB002 S57MW003KB002 

2-4 4-6 4-6 8-10 14-16 6-8 24-25 
1 Off198 1 a/7/98 1 O/8/98 1018198 l/7/99 117199 1mss 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTlClDESlPCBs (@kg) 
4,4’-DDD 
4,4-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-I 242 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEl-iVDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOX!DE 
METHOXYCHLOR 
TOXAPHENE 

EXPLOSIVES (@kg) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 

S57SBOOlOlOl S57SBOO10201 S57SBOO20101 S57580020201 S57SBOO20301 S57SBOO20401 S57580020501 
S57MWOOl/SBOOl S57MWOOl/SBOOl S57MW003KB002 S57MW003/SB002 S57MW003/SB002 S57MW003ISB002 S67MW003EB002 

2-4 4-8 4-6 8-10 14-16 6-8 24-25 

1 O/7/98 1 O/7/98 1 O/8/98 1 O/8/98 1m99 117199 l/7/99 
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‘SAMPLE I.D.: s57s60010101 S57SBOO10201 S57SBOO20101 S57SEOO20201 S57SBOO20301 S57580020401 
LOCATION: S57MWOOl/SBOOl S57MW0011SBOOl S57MW003/SB002 S57MW003ISB002 S57MW003/SB002 S57MW003ISB002 
DEPTH INTERVAL (FEET): 2-4 4-8 4-8 8-10 14-16 6-8 
SAMPLE DATE: 1 O/7/98 1 Ol7l98 1 O/8/98 1 O/8/98 l/7/99 l/7/99 
ASSOCIATED DUPLICATE: 

2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
P-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
Uh”Y 
3 ,l”lP. 

I 

NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 

T 
S57SBOO20501 

S57MW003ISB002 
24-25 
in/99 

MISCELLANEOUS PARAMETERS 
PH 
TOTAL ORGANIC CARBON mglkg 

I I 
I 8120 L 4440 UL 1 2260 L 10200 L 4110 UR 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

S57SBOO20601 S57SB0020601-D S57SB0030101 S57SB0030101-D S57580030201 S57SB0030201-D. S57SBOO40101 

S57MW003/SB002 S57MW003ISB002 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57MW007KB004 

18-20 18-20 3-4 3-4 4-6 4-6 6-8 

l/22/99 l/22/99 1 O/7/98 1 O/7/98 1 O/7/98 1 O/7/98 111 o/99 

S57SB0020601-D S57SBOO20601 S57SB0030101-D S57SBOO30101 S57SB0030201-D S57SBOO30201 

c 

SEMIVOLATILES (&kg) 
i ,2,4-TRiCiiLGRGBENZENE 
1 ,BDICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE 
2,4,5-TRICHLOROPHENOL 
2,4.6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 



ANALYTICAL RESULTS-SUBSURFACE SOIL 
OCTOBER 1998 AND JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 14 OF 80 

SAMPLE I.D.: SAMPLE I.D.: 
LOCATION: LOCATION: 
DEPTH INTERVAL (FEET): 

ISAMPLE SAMPLE DATE: DATE: 
ASSOCIATED ASSOCIATED DUPLICATE: DUPLICATE: 

2,4-DIMETHYLPHENOL 2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 2,4-DIN 
9 A-i-,lN 2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 
P-CHLOROPHENOL P-CHLOROPHENOL 
2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE 
2-METHYLPHENOL 2-METHYLPHENOL 
2-NITROANILINE 2-NITROANILINE 
3.NITRl-lPUFNfll P-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 4-METHYLPHENOL 
4-NITROANILINE 4-NITROANILINE 
4-NITROPHENOL 4-NITROPHENOL 
ACENAPHTHENE ACENAPHTHENE 
ACENAPHTHYLENE ACENAPHTHYLENE 
ANTHRACENE ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE BENZO(A)PYRENE 
BEN7fYR\FI I IC)RANTUFNF BENZO(B)FLUORANTHENE 
BENZO(G.H,I)PERYLENE BE. --1- . . . . . . . -...-- ._ 
BENZO(K)FLUORANTHENE BENZO(K)FLUORANTHENE 
BlS(2-CHLOROETHOXY)METHANE BlS(2-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE BUTYLBENZYL PHTHALATE 
CARBAZOLE CARBAZOLE 
CHRYSENE PUC1”EChlC 

DI-N-BUTYL PHTHALATE Y, I. Y” I ! L I I I I II-Ln I L 

DI-N-OCTYL PHTHALATE DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN DIBENZOFURAN 
DIETHYL PHTHALATE DIETHYL PHTHALATE 
DIMETHYL PHTHALATE DIMETHYL PHTHALATE 
FLUORANTHENE FLUORANTHENE 

r FI I InRFNF FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

S57SBOO20601 S57SBOO20601 $57SB0020601-D $57SB0020601-D s57580030101 s57580030101 S57SB0030101.D S57SB0030101.D S57SB0030201 S57SB0030201 S57SB0030201.D S57SB0030201.D S57SBOO40101 S57SBOO40101 
S57MW003/SB002 S57MW003/SBOO2 S57MW003/SB002 S57MW003KB002 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57MW007lSB004 S57MW007lSB004 

18-20 18-20 B-20 3-4 3-4 3-4 3-4 4-6 4-6 4-6 4-6 8-8 8-8 
I l/22/99 l/22/99 I 1122199 1122199 1 1 O/7/98 O/7/98 1 1 O/7/98 O/7/98 1017198 1017198 1 1 O/7/98 O/7/98 l/l o/99 l/l o/99 
1 S57SB0020801-D S57SB0020801-D 1 S57SB0020601 S57SB0020601 ] S57SB0030101-D S57SBOO30101-D 1 S57SBOO30101 S57SBOO30101 1 S57SBO030201-D S57SBOO30201 -D 1 S57SB0030201 S57SB0030201 1 

! ! 1 ! ! 

I I I I I I I 

I 

I I 
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SAMPLE I.D.: S57580020601 S57SB0020601-D S57SBOO30101 S57SBOO30101 -D S57SBOO30201 S57SB0030201-D S57SBOO40101 
LOCATION: S57MW003KB002 S57MW003/SB002 S57SBOO3 S57SBOO3 S57SBOO3 S57SBOO3 S57MW007ISB004 
DEPTH INTERVAL (FEET): 18-20 18-20 3-4 3-4 4-6 4-6 6-8 
SAMPLE DATE: l/22/99 l/22/99 1 O/7/98 1 Off198 1 O/7/98 1 Off198 1 I1 0199 
&EPA\PIA.TCrl n,,ct, IP~TIZ. c~-rcPnn9ncn+-n fC7EPml9nPrl, clzeann?nrn,J7 cc-fcE(nn?ll,n, 9=.7Cnnl-lQA3nl.n CF7CFlllfl?“9~, m\3.zJvti,m I L” Y”rLl”n I c. 

HEXACHLOROETHANE 
INDENO(l,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTICIDES/PCBs (~9 ‘kg 
4.4’-DDD 
4$-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULF YATE 
FNnRIN 

I I I I I I I 
I I I I I f I 1 

I I I I I I I 
I 

I ~~ I I I I I I 

I I I I I I I 

IE I I I I I I I 

(InE I I I I I I I / ii~ii~~~ 

EXPLOSIVES (pg/k$ 
1 Q LTRINITRCXAFN: 

I I I I I I I I 

, ,-,.. *. ..,., . . .---. . .&NE I I I I I I 
1.3-DINITROBENZENE 
2.4.6-TRINITROTOLUENE I -. .- 

2,4-DINITROTbLUENE I I I 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
P-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRY L 

INORGANICS (mgikg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS 
PH 
TOTAL ORGANIC CARBON mgikg 

S57SBOO20601 S57SB0020601-D s57sB0030101 S57SBOO30101 -D S57SBOO30201 S57SBOO30201-D S57SB0040101 
S57MW003KB002 S57MW003/SB002 55758003 S57SBOO3 S57SB003 S57SBOO3 S57MW007/SB004 

18-20 18-20 3-4 3-4 4-6 4-6 6-8 

l/22/99 l/22/99 1 O/7/98 1 OR198 1 O/7/98 1 OR/98 1 II o/99 
S57SB0020601-D S57SBOO20601 S57SB0030101-D S57SBOO30101 S57SBOO30201 -D S57580030201 

I I I 

I 6790 J 1630 UJ I 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

S57SBOO40201 S57SBOO40301 557SBOO40301 -D S57SBOO50101 S57SB0050201 S57SB0050201-D S57SBOO50301 

S57MW007/SBO04 S57MW007KB004 S57MW007/SB004 S57MW009/SB005 S57MW009/SB005 S57MW0091SB005 S57MW0091SBOO5 

4-6 14-16 14-16 2-4 4-6 4-6 16-18 

1 I1 0199 11IOl99 1110199 l/12/99 l/12/99 l/12/99 l/12/99 

S57SBOO40301 -D S57SBOO40301 S57SBOO50201-D S57SBOO50201 



: / 
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SAMPLE I.D.: S57SBOO40201 S57SBOO40301 S57SB0040301-D S57SB0050101 S57SBOO50201 S57SB0050201-D S57SBOO50301 
LOCATION: S57MW007/SB004 S57MW007/SB004 S57MW007/SB004 S57MW009/SB005 S57MW009/SB005 S57MW009/SB005 S57MW009/SB005 
neQTH INTERVAL (FEET): 4-5 14-18 14-16 2-4 4-8 4-6 16-18 

ID, E rlA-rE. 1 II 0199 1 II 0199 l/12/99 l/12/99 l/12/99 l/12/99 

I V,” ” I 8”“” Y I 0”“” Y 
I I I Ann I I I I I A!Xl II I 

I I l”“” ” I 8”“” ” I 

I I I innn Ii I 11nn II 1 

, I I I I Ann Ii I 4x-l 11 I 

I Lhl” .J I I I” ” 

I I I Ann ii I 4x7 ii 1 

I -TV” ” TV” ” I 
I Ann ii I 4nn I I I I 

FLUUKAN I ntNt .x2” .i TV” ” I-f” ” TV” v 
FLUORENE 390 u 400 u 400 u 430 u 
HEXACHLOROBENZENE 390 u 400 u 400 u 430 u 
HEXACHLOROBUTADIENE 390 u 400 u 400 u 430 u 
HEXACHLOROCYCLOPENTADIENE 390 u 400 u 400 u 430 u 



i 
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ISAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 

t TFTRYI 

S57SBOO40201 S57SBOO40301 S57SBOO40301-D S57SB0050101 S57SBOO50201 S57SB0050201-D 
S57MW007lsBOO4 S57MW007lSB004 S57MW007lSB004 S57MW009lSB005 S57MW009lSB005 S57MW009lSB005 

4-5 14-16 14-16 2-4 4-6 4-6 

S57SBOO40301 -D 

S57SBOO50301 
S57MW009KB005 -7 18-18 

l/l 2/99 

MISCELLANEOUS PARAMETERS 
PH I 7.10 I 5.35 5.40 5.22 
TOTAL ORGANIC CARBON mg/kg 5180 U 10900 u 22000 12600 10300 u 
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SAMPLE I.D.: S57SB0060101 S57580060201 S57SB0070101 S57SBOO70201 S57SBOO80101 S57SBOO80101 -D S57SBOO80201 

LOCATION: S57SBOO6 S57SBOO6 S57SBOO7 S57SBOO7 S57MWOlllSB008 S57MWOll/SB008 S57MW011lSB008 
DEPTH INTERVAL (FEET): 3-4 10-11 4-5 6-8 4-6 4-6 IO-11 
SAMPLE DATE: 10/8/98 10/8/98 1 O/7/98 1 O/7/98 10/8/98 1 O/8/98 10/8/98 

ASSOCIATED DUPLICATE: S57SBOO80101-D S57SB0080101 

SEMIVOLATILES @g/kg) 
! ,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 

420 U 420 U 390 u 410 u 
420 U 420 U 390 u 410 u 
420 U 420 U 390 u 410 u 
420 U 420 U 390 u 410 u 
420 U 420 U 390 u 410 u 
1100 u 1100 u 870 u 1000 u 
420 U 420 U 390 u 410 u 
420 U 420 U 390 u 410 u 
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SAMPLE I.D.: .%57S60080101 S57SBOO80201 S57SBOO70101 S57SBOO70201 S57SBOO80101 S57S80080101-D S57SBOO80201 

LOCATION: S57SBOO8 S57SBOO6 S57SBOO7 S57SBOO7 S57MWOl llSBOO8 S57MWOlllSB008 S57MWOl llSBOO8 
DEPTH INTERVAL (FEET): 3-4 10-11 4-5 8-8 4-6 4-6 lo- 11 
SAMPLE DATE: 1 O/8/98 1 O/8/98 1 O/7/98 1 O/7/98 lOl8l98 1 O/8/98 1 O/8/98 
ASSOCIATED DUPLICATE: S57SB0080101-D S57SBOO80101 

2,40METHYLPHENOL 420 U 420 U 390 u 410 u 
2,4-DINITROPHENOL 1100 UJ 1100 UJ 970 UJ 1000 UJ 
2,4-DINITROTOLUENE 420 U 420 U 390 u 410 u 
2,6-DINITROTOLUENE 420 U 420 U 390 u 410 u 
P-CHLORONAPHTHALENE 420 U 420 U 390 u 410 u 
2-CtjLOROPHENOL 420 U 420 U 390 u 410 u 
P-METHYLNAPHTHALENE 420 U 420 U 390 u 410 u 
2-METHYLPHENOL 420 U 420 U 390 u 410 u 
P-NITROANILINE 1100 u 1100 u 970 u 1000 u 
2-NITROPHENOL 420 U 420 U 390 u 410 u 
3,3’-DICHLOROBENZIDINE 420 U 420 U 390 u 410 u 
3-NITROANILINE 1100 UJ 1100 UJ 970 UJ 1000 UJ 
4.6-DINITRO-2-METHYLPHENOL 1100 u 1100 u 970 u 1000 u 
4-BROMOPHENYL PHENYL ETHER 420 U 420 U 390 u 410 u 
4-CHLORO-3-METHYLPHENOL 420 U 420 U 390 u 410 u 
4-CHLOROANILINE 420 U 420 U 390 u 410 u 
LPUI nm?DL.lChl”I DUChlVl FTUFII) I A!m II A%, I I van 11 4in II 

_ ..ILII *, . . , ,&, .-.. .-_ _ .-_ - __. . 
4-NITROANILINE 1100 u 1100 u 970 u 1000 u 
4-NITROPHENOL 1100 u 1100 u 970 u 1000 u 
ACENAPHTHENE 420 U 420 U 390 u 410 u 
ACFNAPHTHVI FNF 420 II 420 U 390 u 410 u 

II I”“Ll”L I 7-v ” 410 u 
BENZO(A)ANTHRACENE 420 U 160 J 390 u 410 u 
BENZO(A)PYRENE I 420 U 120 J 390 UJ 410 u 
BENZO(B)FLUORANTHENE 420 U 200 J 390 UJ 410 u 
BENZO(G,H,I)PERYLENE 420 U 420 U 390 UJ 410 u 
BENZO(K)FLUORANTHENE 420 U 120 J 390 UJ 410 u 

0ROETHOXY)METHANE I 420 U 420 U 390 u I I 410 u 

[ DIETHYL PHTHALATE 420 U 420 U 390 u I 410 u 
I 

DIMETHYL PHTHALATE 420 U 420 U 390 u 410 u 
FLUORANTHENE 420 U 200 J 390 u 410 u 
FLUORENE 420 U 420 U 390 u 410 u 
HEXACHLOROBENZENE 420 U 420 U 390 u 410 u 
HEXACHLOROBUTADIENE 420 U 420 U 390 u 410 u 
HEXACHLOROCYCLOPENTADIENE 420 UJ 420 UJ 390 UJ 410 UJ 
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SAMPLE I.D.: S57SBOO80101 557SBOO80201 557SBOO70101 S57SB0070201 S57SBOOEOlOl S57SBOOEOlOl-D S57SBOO80201 
LOCATION: S57SBOO8 55758008 S57SBOO7 S57SBOO7 S57MWOl l/S8008 S57MWOl llSBOO8 S57MWOl llSBOO8 
DEPTH INTERVAL (FEET): 3-4 IO- 11 4-5 6-8 4-6 4-6 lo- 11 
SAMPLE DATE: 1 O/8/98 1 O/8/98 1 O/7/98 10/7/98 1 O/8/98 1 O/8/98 1018l98 
ASSOCIATED DUPLICATE: S57SBOO80101-D S57SBOOEOlOl 

HEXACHLOROETHANE 420 U 420 U 390 u 410 u 
INDENO(i,P.B-CD)PYRENE 420 U 63 J 390 UJ 410 u 
ISOPHORONE 420 U 420 U 390 u 410 u 
N-NITROSO-DI-N-PROPYLAMINE 420 U 420 U 390 u 410 u 
N-NITROSODIPHENYLAMINE 420 U I 420 U 390 u 410 u 
NAPHTHALENE 420 U 420 U . 390 u 410 u 
NITROBENZENE 420 U 420 U 390 u 410 u 
PENTACHLOROPHENOL 1100 u 1100 u 970 u 1000 u 
PHENANTHRENE 420 U 420 U 390 u 410 u 
PHENOL 420 U 420 U 390 u 410 u 
PYRENE 420 U 180 J 52 J 410 u 

PESTICIDES/PCBs (&kg) 
4,4’-DDD 4.2 U 4.2 U 3.9 u 4.1 u 
4$-DDE 4.2 U 4.2 U 3.9 u 4.1 u 
4,4’-DDT 4.2 U 4.2 U 3.9 u 4.1 u 
ALDRIN 2.1 u 2.1 u 1.9 u 2..1 u 
ALPHA-BHC 2.1 u 2.1 u 1.9 u 2.1 u 
ALPHA-CHLORDANE 2.1 u 2.1 u 1.9 u 2.1 u 
AROCLOR-1016 42 U 42 U 39 u 41 u 
AROCLOR-1221 84 U 85 U 77 u 82 U 
AROCLOR-I 232 42 U 42 U 39 u 41 u 
AROCLOR-I 242 42 U 42 U 39 u 41 u 
AROCLOR-1248 42 U 42 U 39 u 41 u 
AROCLOR-1254 42 U 42 U 39 u 41 u 
AROCLOR-1260 42 U 42 U 39 u 41 u 
BETA-BHC 2.1 u 2.1 u 1.9 u 2.1 u 
DELTA-BHC 2.1 u 2.1 u 1.9 u 2.1 u 
DIELDRIN 4.2 U 4.2 U 3.9 u 4.1 u 
ENDOSULFAN I 2.1 u 2.1 u 1.9 u 2.1 u 
ENDOSULFAN II 4.2 U 4.2 U 3.9 u 4.1 u 
ENDOSULFAN SULFATE 4.2 U 4.2 U 3.9 u 4.1 u 
ENDRIN 4.2 U 4.2 U 3.9 u 4.1 u 
ENDRIN ALDEHYDE 4.2 U 4.2 U 3.9 u 4.1 u 
ENDRIN KETONE 4.2 U 4.2 U 3.9 u 4.1 u 
GAMMA-BHC (LINDANE) 2.1 u 2.1 u 1.9 u 2.1 u 
GAMMA-CHLORDANE 2.1 u 2.1 u 1.9 u 2.1 u 
HEPTACHLOR 2.1 u 2.1 u 1.9 u 2.1 u 
HEPTACHL”D “8 I P2-,yinC L., “I IYL 2.1 u 2.1 IU 1.9 u 2.1 u 
METHOXYCHLOR 21 u 21 u 19 u 21 u 
TOXAPHENE 210 u 210 u 190 u 210 u 

EXPLOSIVES (&kg) 
1,3,5-TRINITROBENZENE 250 u 250 U 250 U 250 U 
1,3-DINITROBENZENE 250 u 250 U 250 u 250 u 
2,4,6-TRINITROTOLUENE 250 u 250 U 250 u 250 u 
2,CDINITROTOLUENE 250 U 250 U 250 u 250 u 
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SAMPLE I.D.: S57SBOO80101 S57SBOO60201 S57SBOO70101 S57SBOO70201 S57SBOO60101 S57SB0080101-D S57SBOO80201 
LOCATION: S57SBOO6 S57SBOO6 S57SBOO7 S57SBOO7 S57MW0111SBOO8 S67MWOl l/SBOOE S57MWOl llSBOO8 
DEPTH INTERVAL (FEET): 3-4 10-11 4-5 6-8 4-6 4-6 10 - 11 
SAMPLE DATE: 1 O/8/98 1 O/8/98 1 O/7/98 1 O/7/98 lOl8l98 1 O/8/98 1 O/8/98 
ASSOCIATED DUPLICATE: I I I 

2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 250 U 250 U 
P-NITROTOLUENE 500 u 500 u 
3-NITROTOLUENE 500 u 500 u 

1 4-AMINO-: ..,..... - 2,6-DINITROTOLUENE I I I 250 U I 250 U I 
4-NITROTOLUENE 500 UJ 500 u 
HhlY I I I R-In II I Finn II I I II.%,\ 

NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRYL 

INORGANICS (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

--- - --- - 
250 U 250 U 
59200 27000 U 

5000 u 5000 u 
0.51 u 0.51 u 
500 u 500 u 

500 UJ 500 UJ 

11500 13200 4700 5300 8650 
0.41 B 0.38 UR 0.61 B 0.37 B 0.39 B 

36.2 2.6 9.7 16.2 15.3 
58.2 93.5 25.5 32.3 46.1 
2.5 0.95 0.62 0.63 1.0 

0.16 U 0.19 u 0.13 u 0.15 u 0.14 i 
,CEll 19* ***l-l 1 wm 761t-l 

I I I LI.U I I,.‘* I I.J I 3. I I I Y.” 
Cl-WA, T 346 K ‘36 K 61 K 7.7 K I 5.3 K I 

“.“” I.-- I -.- 
NICKEL 13.0 K 8.0 K 6.3 K 
POTASSIUM 1330 796 482 
SELENIUM 0.74 L 0.38 UL 0.26 111 
SILVER 0.16 U 0.19 u o..- - 
SODIUM 55.1 63.0 56.8 
TUnl I II Ih” n47 I, n*7 II nwa II t I I InLLIVI”! 

.VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS 
PH 

TOTAL ORGANIC CARBON mg/kg 

I I I 
U.7, ” I V.“, ” I W.W” - 

I 
0.44 u 0.47 B 

I 60.8 36.4 I 16.2 21.8 42.6 
I I 48.9 K I 27.0 K 53.8 I 158 36.0 K 

I I I 6.85 I 5.75 8.31 7.47 8.34 

I I 
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SAMPLE I.D.: S57SBOO90101 557SBOO90201 S57SBOlOOlOl S57SBO100201 S57SBOllOlOl S67SB0110201 S57SBO120101 
LOCATION: S57SB009 S57SBOO9 S57SBOlO S57SBOlO S57SBOll S57SBOll S57SB012 
DEPTH INTERVAL (FEET): 

I 
7- 8 

I 
7- 8 

I 
3-4 

I 
7- 8 

I 
6-8 

I 
14-15 

I 
3-4 

SAMPLE DATE: 1 O/7/98 1 O/7/98 1 O/7/98 1 O/7/98 1 O/7/98 1 O/7/98 1 O/7/98 
It.r.nt.laTrn n,,n, te.*\Tc. I 

paa”bIm I C” “Vi-LIbl4 I c: 

VOLATILES (pg/kg) 
1,1,1-TRICHLOROETHANE 

%TFTRAf!!-lI i-X=l~FTCIANF 

I 

I 12 u 
13 II 

111.: 
i,l-DICHLOROETHANE 12 u 
1 ,I -DICHLOROETHENE 12 u IL ” I.3 ” 
1 ,P-DICHLOROETHANE 12 u 12 u 13 u .” - 
1,2-DICHLOROPROPANE 12 u 12 u 13 u ;i ; I 12 u 
2-BUTANONE 12 UJ 29 J 13 UJ 13 UJ 
2-HF”^“‘^“‘- .n ,I In II .o I, 10 II I 

4-MI 

12 u 13 y 13 u 12 u 13 u 12 u 
* -, * ,. .-. .““. .--. .I . ..- I .” - 12 u 13 u 13 u 12 u 13 u 12 u 

!-TRICHLOROETHANE 1 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
12 u 13 u 13 u 12 u 13 u 12 u 
.n ‘I .n 8, 13 u 12 u 13 u 12 u 

IT-4 II 17 II 13 u 12 u 
13 u 12 u 

12 UJ 13 UJ 12 UJ -, 
12 u 

ETHYL-2-PENTANONE 12 u I 12 u 13 u 13 u ! 12 u ! 13 u 12 u 
ACETONE 12 u 86 J 13 u 13 u 12 u 13 u 12 u 
BENZENE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
BROMODICHLOROMETHANE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
BROMOFORM 12 u 12 u 13u 12 u 13 u 13 u 12 u 
BROMOMETHANE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
CARBON DISULFIDE 12 u 2J 13 u 13 u 12 u 13 u 12 u 
CARBON TETRACHLORIDE 12 u 12 u 13 u 13 u 12 u 13 u 12 u ~~ 
CHLOROBENZENE 12 u 12 u 13 IJ 13 u 12 u 13 u 12 u 
CHLOROETHANE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
CHLOROFORM 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
CHLOROMETHANE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
CIS-1,2-DICHLOROETHENE 12 u 12 u 13 u 13 u 12 u 7 .I 17 II 

CIS-1,3-DICHLOROPROPENE 12 u 12 u 

12 i 

13 u 13 u 

13 i 

12 u I 13 u I 12 u 
DIBROMOCHLOROMETHANE 12 u 

I I 
13 u I 12 u 13 u 12 u ETHYL ETHER 12 UJ I 17 II ,- ” I 12 Il.1 .” 1” I I 13 II .” ” 13 II .- - I 12 II .” I I 17 II.1 .- “” I 

, FTHYI RFN7FNF 17 II I 12lJ I 1311 i 1311 1 12u I 1311 I 1211 I “,. ---..--..- 4; i 10 Ii 25 ii 16 6 ii - - - - 
METHYLENE CHLORIDE I I 13 B 18 B 
“T\,“Tllr- I 4n II I .n II 4” II 13 u I 12 u 13 u 12 u 

I 13 lJ 12 u 13 II 12 u 

_ 3,,“CIYC IL ” IL ” IJ ” 

TETRACHLOROETHENE 12 u 12 u 13 u 
TOLUENE 12 u 12 u 13 u 
TRANS-1 ,&DICH’ n-nrT’ ‘CL’r an II .n II .n II 

ii i 1; u 13 u 
- 

12 u 
L”rl”C I rlClYC IL ” IL ” IO ” 13 u 12 u 13 u 12 u 
LOROPROPENE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 

TRICHLOROETHENE 12 u 12 u 13 u 13 u 12 u 31 35 
VINYL CHLORIDE 12 u 12 u 13 u 13 u 12 u 13 u 12 u 
XYLENES, TOTAL 12 u 12 u 13 u 13 u 12 u 13 u 12 u 

1 TRANS.-l ,3-DICH 
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SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 

ASSOCIATED DUPLICATE: 
2,4-DIMETHYLPHENOL 
2,CDINITAOPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
P-METHYLPHENOL 
2-NITROANILINE 
P-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 

s57sB0090101 S57SBOOSOZOl S57SBOlOOlOl S57SBOlOO201 s57sBollolol S57SBO110201 S57SBO120101 
S57SBOOS S57SBOOS S57SBOlO S57SBOlO S57SBOll S57SBOll S57SB012 

7- 8 7- 8 3-4 7- a 6-6 14-15 3-4 
1 O/7/96 1017196 1 O/7/96 1 O/7/96 1 O/7/96 10/7/96 1 O/7/98 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
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SAMPLE I.D.: S57SB0090101 S57580090201 S57SB0100101 S57SB0100201 S57SB0110101 S57SB0110201 S57SB0120101 
LOCATION: S57SBOOS S57SBOO9 55758010 S57SBOlO S57SBOll S57SBOll S57SBO12 
DEPTH INTERVAL (FEET): 7- 8 7- 0 3-4 7- 8 6-8 14-15 3-4 
SAMPLE DATE: 1 Off/98 1 O/7/98 1 O/7/98 1 O/7/98 ‘I 017198 1 O/7/98 1017198 
ASSOCIATED DUPLICATE: 

HEXACHLOROETHANE 
INDENO(1,2,3CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
Pl-lFhlfM 

1 PYRENE 
PESTICIDES/PCBs (pg/kg) 

I I I I I I 

ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-I 221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1246 
AROCLOR-1254 

BETA-BHC I I I I I I I 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 

EXPLOSIVES (pg/kg) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,&TRINITROTOLUENE 
2,4-DINITROTOLUENE 



. 

ISAMPLE I.D.: 1 S57SB0090101 
LOCATION: S57SBOO9 
DEPTH INTERVAL (FEET): 7- 0 
SAMPLE DATE: lOl7/98 
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S57SBOO90201 S57SB0100101 S57SB0100201 S57SB0110101 557580110201 S57SB0120101 
S57SBOO9 S57SBOlO S57SBOlO S57SBOll S57SBOll S57SBO12 

7- 0 3-4 7- 0 6-8 14-15 3-4 
1 Ol?l90 1 O/7/98 1 O/7/98 1017198 1 O/7/98 1 O/7/96 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS 
PH 
TOTAL ORGANIC CARBON mg/kg 
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‘SAMPLE I.D.: 
LOCATION: 
DEPTH INTERVAL (FEET): 
SAMPLE DATE: 

ASSOCIATED DUPLICATE: 

S57SBO120201 S57SB0130101 S57SBO130201 S57580140101 S57SBO140201 S57SB0150101 S57SBO160201 

S57SBO12 S67MW012lSBOl3 S67MW012lSB013 S57SBO14 S57SBO14 S57MW006/SB015 S57MW005KB015 
7-6 3-4 8-8 3-5 7-0 2-4 IO-12 

1 O/7/96 1 I9199 l/12/99 1 O/7/98 1 O/7/98 Ill 1199 l/l l/99 

SEMIVOLATILES ogikg) 
1,2;4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

2,2’-OXYBIS(i-CHLOROPROPANE 
2,4,5-TRICHLOROPHENOL 

400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 

1000 u 1000 u 

2,4-DICHLOROPHENOL 
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SAMPLE I.D.: S57SBO120201 S57SB0130101 S57SBO130201 S57SB0140101 S57SBO140201 s57sB0150101 S57SBO150201 
LOCATION: S57SBO12 S57MW012/SB013 S57MWO126B013 S57SBO14 S57SB014 S57MW0051SB015 S57MW005/SB015 
DEPTH INTERVAL (FEET): 7-8 3-4 6-8 3-5 7-8 2-4 IO-12 
SAMPLE DATE: 1 O/7/98 119199 1112i99 1 Oh’198 1 O/7/98 1111199 111 l/99 

lrQSOCIATED DUPLICATE: 
4-DIMETHYLPHENOL 
4-DINITROPHENOL 

.- 

I 
400 u 410 u 
1000 u 1000 u 

;:4-DINITROTOLUENE 400 u 410 IJ 
2,6-DINITROTOLUENE 400 u 410 u 
2-CHLORONAPHTHALENE 400 u 410 u 
P-CHLOROPHENOL 400 u 410 u 
2-METHYLNAPHTHALENE 400 u 410 u 
2-METHYLPHENOL 400 u 410 u 
P-NITROANILINE 1000 u 1000 u 
2-NITROPHENOL 400 u 410 u 
3,3’-DICHLOROBENZIDINE 400 u 410 u 
3-NITROANILINE 1000 u 1000 u 
4,6-DINITRO-2-METHYLPHENOL 1000 u 1000 u 
4-BROMOPHENYL PHENYL ETHER 400 u 410 u 
4-CHLORO-3-METHYLPHENOL 400 u 410 u 
4-CHLOROANILINE 400 u 410 u 
4-CHLOROPHENYL PHENYL ETHER 400 u 410 u 
4-METHYLPHENOL 400 u 410 u 
4-NITROANILINE 1000 u 1000 u 
“.hllTDnD!..lEhlnl ,nnn II ,nnn II 7.8.3 I I ,“I I IL,““& l”“” ” I ,““I - 

I 

ACENAPHTHENE 400 u 410 u I 
ACENAPHTHYLENE 400 u 410 u 
Ah,TUL2*PEhl~ nnn II I All-l ,, I ,-II. I I II IT\“LI.L 7”” Y 7,” v 

BENZO(A)ANTHRACENE 400 u 410 u 
BENZO(A)PYRENE 400 u 410 u 
BENZO(B)FLUORANTHENE 400 u 410 u 
BENZO(G,H,I)PERYLENE 400 u 410 u 
BENZO(K)FLUORANTHENE 400 u 410 u 
BlS(P-CHLOROETHOXY)METHANE 400 u 410 u 
BlS(2-CHLOROETHYL)ETHER 400 u 410 u 
BlS(2-ETHYLHEXYL)PHTHALATE 400 u 89 J 
BUTYLBENZYL PHTHALATE 400 u 410 u 
CARBAZOLE 400 u 410 u 
CHRYSENE 400 u 410 u 
D I-N-BUTYL PHTHALATE ! 200 J 1 410 u I ! I 
ii-N-0CTYL PHTHALATE 400 u 410 u 
DlBENZO(A,H)ANTHRACENE 400 u 410 u 
DIBENZOFURAN 400 u 410 u 
DIETHYL PHTHALATE 400 u 410 u 
DIMETHYL PHTHALATE 400 u 410 u 
FLUORANTHENE 400 u 410 u 

1 FLUORENE ! 400 u 410 u ! ! I 
HEXACHLOROBENZENE 400 u I 410 u 
HEXACHLOROBUTADIENE 400 u 410 u 
HEXACHLOROCYCLOPENTADIENE 400 u I 410 u 
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SAMPLE I.D.: S57SBO120201 S57SBO130101 S57SBO130201 S57SBO140101 S57SBO140201 S57SBO150101 S57SBO150201 

LOCATION: S57SBO12 S57MW012lSB013 S57MWOltiSB013 S57SBO14 S57SBO14 S57MW005/SB015 S57MW005/SB015 
DEPTH INTERVAL (FEET): 7-8 3-4 8-8 3,-5 7-8 2-4 10-12 
SAMPLE DATE: 1 O/7/98 l/9/99 l/12/99 1 O/7/98 1 O/7/98 1111199 1111199 
ASSOCIATED DUPLICATE: 

HEXACHLOROETHANE 400 u 410 u 
INDENO(1,2,3CD)PYRENE 400 u 410 u 
ISOPHORONE 400 IJ 410 u 
N-NITROSO-DI-N-PROPYLAMINE 400 u 410u 
N-NITROSODIPHENYLAMINE 400 u 410 u 
NAPHTHALENE 400 u 410 u 
NITROBENZENE 400 u 410 u 
PENTACHLOROPHENOL 1000 u 1000 u 
PHENANTHRENE 400 u 410 u 
PHENOL 400 u 410 u 
PYRENE 400 u 410 u 

PESTICIDES/PCBs (&kg) 
4,4’-DDD 4.0 u 4.1 u 
4$-DDE 4.0 u 4.1 u 
4,4’-DDT 4.0 u 4.1 u 
ALDRIN 2.0 u 2.0 u 
ALPHA-BHC 2.0 u 2.0 u 
ALPHA-CHLORDANE 2.0 u 2.0 u 
AROCLOR-1016 40 u 41 u 
AROCLOR-1221 80 u 81 U 
AROCLOR-1232 40 u 41 u 
AROCLOR-1242 40 u 41 u 
AROCLOR-1248 40 u 41 u 
AROCLOR-.I 254 40 u 41 u 
AROCLOR-1260 40 u 41 u 
BETA-BHC 2.0 u 2.0 u 
DELTA-BHC 2.0 u 2.0 u 
DIELDRIN 4.0 u 4.1 u 
ENDOSULFAN I 2.0 u 2.0 u 
ENDOSULFAN II 4.0 u 4.1 u 
ENDOSULFAN SULFATE 4.0 UJ 4.1 u 
ENDRIN 4.0 u 4.1 u 
ENDRIN ALDEHYDE 4.0 u 4.1 u 
ENDRIN KETONE 4.0 u 4.1 u 
GAMMA-BHC (LINDANE) 2.0 u 2.0 u 
GAMMA-CHLORDANE 2.0 u 2.0 u 
HEPTACHLOR 2.0 u 2.0 u 
HEPTACHLCR EPGXIDE 2.0 u 2.0 L! 
METHOXYCHLOR 20 u 20 u 
TOXAPHENE 200 u 200 u 

EXPLOSIVES (&kg) 
1,3,5TRINITROBENZENE 227.3 U 250 u 
1,3-DINITROBENZENE 227.3 U 250 u 
2,4,&TRINITROTOLUENE 227.3 U 250 U 
2,CDINITROTOLUENE 227.3 U 250 U 
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SAMPLE I.D.: S57580120201 557s80130101 
LOCATION: S57SBO12 S57MW012KBO13 
DEPTH INTERVAL (FEET): 7-8 3-4 
SAMPLE DATE: 1 O/7/98 l/9/99 
ASSOCIATED DUPLICATE: 

2,6-DINITROTOLUENE 227.3 U 
2-AMINO-4.6-DINITROTOLUENE 227.3 U 
P-NITROTOLUENE 454.5 u 
3-NITROTOLUENE 454.5 u 
4-AMINO-2,&DINITROTOLUENE 227.3 U 
4-NITROTOLUENE 454.5 u 
HMX 454.5 u 
NITROBENZENE 227.3 U 
NITROCELLULOSE 38900 UR 
NITROGLYCERIN 4545.4 u 
NITROGUANIDINE 0.51 u 
RDX 454.5 u 
TETRYL 454.5 u 

S57SBO130201 S57SBO140101 S57SBO140201 S57SBO150101 S57SBO150201 
S57MW012lSB013 S57SBO14 S57SB014 S57MWOOJISB015 S57MWOOSKB015 

8-8 3-5 7-8 2-4 IO-12 
l/12/99 1 O/7/98 1 O/7/98 1111199 1111199 

250 U 
250 u 
500 u 
500 u 
250 U 
4-m I I 

500 u 
250 U 

50400 L 
5000 u 
0.51 u 
!inn II 

INORGANICS (mglkg) 
ALUMINUM 
ANTiMONY 
ARSENIC 
IaARll Ih” 

7780 5410 J 
1 

0.98 UR 0.52 UL 
2.9 2.6 L 

9d F. 74 9 
tart, ll”,“, LT.” “7.L 

BERYLLIUM 0.22 0.52 
CADMIUM 0.09 u 0.18 B 
CALCIUM 573 796 
CHROMIUM 9.8 10.9 J 
COBALT 1.4 6.2 
COPPER 7.5 6.2 
IRON 9360 10600 
LEAD 8.4 8.2 J 
MAGNESIUM 549 J 350 
MANGANESE 26:0 L 42.3 K 
MFRCI IRY nn3 n f-13 

NICKEL 4.1 J 3.0 
POTASSIUM 743 370 
SELENIUM 0.82 K 0.50 UL 
SILVER 0.19 u 0.14 u 
SODtUM 95.2 70.6 B 
THALLIUM 0.96 U 0.65 UL 
VANADIUM 21.9 20.6 
ZINC 15.3 13.8 

MISCEL’ &hlEtWlC DdmALIETEPC 

PH 
TOTAL ORGANIC CARBON mg/kg I I I I I I I 8840 I 
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SAMPLE I.D.: 
LOCATION: 
MATRIX: 
AOUIFER: 
SAMPLE DATE: 
AEPf’,FIATCn ““f,LICATE: 

1 ,__ 

S57MWOOlOlOl S57MW0020101 S57MW0030101 S57MWOO40101 S57MW0050101 S57MW0060101 S57MW0070101 S57MW0080101 ’ 

S57MWOOlISBOOl S57MW002 S57MW003lSB002 S57MW004 S57MW005lSB015 S57MW008 S57MW007ISB004 S57MW008 

GW GW GW GW GW GW GW GW 

LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER 

1125199 l/25/99 1125199 l/25/99 1127199 1127199 1125199 1126199 

I 
-6 J 29.5 J I 6 I 6J I 1u I 1 u 

II I 1 I/ 1 II 1 II 1 II 1 II 

1-3-CHLOROPROPANt 
cl-UA.LIC 

-DICHLOROETHANE 
-DICHLOROPROPANE 
DICHLOROBENZENE -. _-_--..--..- 

CARBON TETAACHLOI 
P”, nDnnChlTICh,C 

CHLOROFORM 
GUI nanrrcr”Aalc 

4.4 I- i u I 2 I 1 I 2J I 1u I 1 u 
1u 2.9 10.3 12 11 J 1u 1u 

1 u 1u IU 1u 1 u 1 u 1 u 
1 u 1 u IU 1u 1 u 1 u 1u 
1u 1u 1 u 1 u 1u 1 u 1u 
1 u 1 u IU 1u 1 u 1u 1 u 
1 u 1u 1 u 1 u 1 u 1 u 1u 
1 u 1u 1 u 1 u 1 u 1 u 1u 

I - I.. - -.. - -.. 

5 IIF! I 5 UR I 5 UR I 5 UR 

i; , v . - 

1u 1 u I ;i ii I 
J 

1 u 
1 u 1 u 1 u 1 u 1 u 1 u 
1 II i II 1 II I 1 II 1 II I 1 II 

iLOROPROPENE I iU 1u I 1 u I 1 u I 1 u I 1 u I 1 u 
I I II 1 II I II 1 II 1 II 

? ‘J , Y I 1 u 1 LJ 1 u 1 u 1 u I 
^ . ^ II I 

?U 2u 2u 2u 
I ” I . - I 

il.; 
I * u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 
. . , I - u 1 u 1 u 1 u 

II 1 II 1 II 1 II 
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ISAMPLE I.D.: i S57MWOOlOlOl 1 S57MW0020101 S57MW0030101 1 S57MWOO40101 1 S57MW0050101 1 S57MW0060101 1 S57MW0070101 1 S57MW0060101 1 
LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 

S57MW0011SBOOl 
GW 

LOWER 
1125199 

S57MW002 
GW 

UPPER 
1125199 

ASSOCIATED DUPLICATE: 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

pi3.,*,,, .3-l, rn ,..-1 I \ 
r 

1u 
2.4 
1 u 
IU 

1 u 
86.7 J 

2.9 
1 u 

1u 1 u 1 u 1 u 1 u 1 u 
247.4 J 611.7 J 249 213 J 2.2 1 u 

. 3.1 47.9 J 1 u 1 u 1 u 1 u 
1 u 1u 1 u 1 u 1 u 1 u 

>mvlI”“LHlYLE3 ,pg,q 

2,2’-OXYBIS(i-CHLOROPROPANE 6U 6U 
2,4,5TRICHLOROPHENOL 23 U 22 u 
2,4,6-TRICHLOROPHENOL 6U 6U 
2,QDICHLOROPHENOL 6U 6U 
2,4-DIMETHYLPHENOL 6U 6U 
2,4-DINITROPHENOL 23 U 22 u 
2,4-DINITROTOLUENE 6U 6U 
2.6-DINITROTOLUENE 6U 6U 
3Y%lI n!anhlAPUT”*I CMF fi II R II I 

- -. .--. .-. .-..-- s 
2-METHYLNAPHTHALENE I I si I 6; I I I I 
‘).h”CTU”I PUChlnl I F? II G II 

S57MW003/SB002 
GW 

LOWER 
l/25/99 

S57MW004 
GW 

UPPER 
1125199 

S57MWOO%SB015 
GW 

LOWER 
l/27/99 

S57MW006 
GW 

UPPER 
l/27/99 

S57MW007/SB004 
GW 

LOWER 
1125199 

S57MW006 
GW 

UPPER 
l/26/99 

t 
L ,“,L I I, I L1 I lLl.VL 

P-NITROANILINE 
2-NITROPHENOL 

I I I “V 1 “Y I 

I I 23 U I 22 u I 
6U 6U ! 1 

3,3’-DICHLOROBENZIDINE I I I 6U I 6U I 
3-NITROANILINE 23 U 22 u 
4,6-DINITRO, -2-METHYLPHENOL ! ! 23 U ! 22 u ! 
4-BROMOPHENYL PHENYL ETHER 6U 6U 
4-CHtORO-3-METHYLPHENOL 6U 6U 
4-CHLOROANILINE 6U 6U 
4CHLOROPHENYL PHENYL ETHER 6U. 
A.hIi=TuVI PuFhlnl f, /I r----- ‘I 

t - ,“,&, . . -, .L*.-L 4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHVLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H.I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 
CHRYSENE 

23 -6 22 i 
23 U 22 u 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 2J 
6U 6U 
6U 6U 
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SAMPLE I.D.: S57MWOOlOlOl S57MW0020101 S57MW0030101 S57MW0040101 S57MW0050101 S57MW0060101 S57MW0070101 S57MW0080101 

LOCATION: S57MW0011SBOOl S57MW002 S57MW003/SB002 S57MW004 S57MW005KB015 S57MW006 S57MW007/SB004 S57MW006 

MATRIX: GW GW GW GW GW GW GW GW 

AQUIFER: LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER 

SAMPLE DATE: l/25/99 1125199 l/25/99 1125199 l/27/99 l/27/99 1125199 l/26/99 



.:? . . 
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SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE I.D.: 
LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 

S57MWOOlOlOl S57MW0020101 
S57MW0011SBOOl S57MW002 

GW GW 
LOWER UPPER 
1125199 1125199 

PAGE 36 OF 60 

S57MW0030101 1 S57MW0040101 1 S57MW0050101 1 S57MW0060101 
S57MW003lSB002 S57MWOO4 

GW GW 
LOWER UPPER 
1 I25199 1125199 

S57MW005ISB015 
GW 

LOWER 
l/27/99 

S57MW006 
GW 

UPPER 
1 I27199 

f 
0.023 U 0.024 U 
0.023 U 0.024 U 
0.023 U 0.024 U 
0.012 u 0.012 u 
0.012 u 0.012 u 
0.012 u 0.012 u 
0.012 u 0.012 u 
0.12 u 0.12 u 

S57MW0070101 S57MW0060101 
S57MW007lSB004 S57MW006 

GW GW 
LOWER UPPER 
1125199 l/26/99 

EXPLOSIVES @g/L) 
1,3,5-TRINITROBENZENE 
1.3~DINITROBENZENE 
2 
2 

INORGANICS @g/L) 
ALUMINUM I I 263 B 69.9 B I I I I 

ANTIMONY 2.6 U I 2.6 U 
-1 ----r ~~ I 26 II I 36 II 

_..... -... 
BERYLLIUM I G!O I 0.10 
CADMIUM I n2n 11 nm 11 

CALCIUM .- .- --__ 
CHROMIUM 0.60 U 0.60 U 

I I 91 a I R” 7 

I I I -.. - I -.. - I ! 1 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 

5.0 u I 5.0 u I I I I 
454 J 215 J 

I . n II I .o I I I I 
I I.” ” I I .a I I I I 

1340 I 1380 I I 1 



ASSOCIATED DUPLICATE: 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
7,hlP 
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257 J 
0.10 u 

7.3 
4170 
2.5 U 

0.70 u 
11600 J 

3.3 u 
1.3 0 
22.3 , L-II”” I I 

MISCELLANEOUS PARAMETERS 
AMMONIUM PERCHLORATE pg/L 
HARDNESS AS CaC03 mglL 11.9 13.9 
PH 5.29 6.23 5.44 5.62 5.07 5.70 
TOTAL DISSOLVED SOLIDS mdL 20.0 u 150 24.0 44.0 80 L 74 L 170 184 

TOTAL ORGANIC CARBON mg/L 1.0 u 1.0 u 

S57MW005/SB015 S57MW007/SB004 
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S57MW0090l0l 
S57MW009ISB005 

GW 
LOWER 
l/26/99 

S57MWOlOOlOl 
S57MWOlO 

GW 
UPPER 
1126199 

S57MW0130101 
S57MW013 

GW 
UPPER 
1125199 

S57TW0010101 
S57TWOOl 

GW 
SHALLOW 

l/22/99 

VOLATILES (ps/L) 
l,l,l-TRICHLOROETHANE 13.7 3.1 IU 1 u ! 1 u 1 u I 14.6 1 J 
I, 1,2,2-TETAAl 
2 * ,T Y--,T., II n 

GHLOROETHANE 1 u 1 u IU 1u 1 u IU 1 lJ 10 u 
I, I ,L- I ~IW-IL~ROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 1 u IO u 
1 ,l -DICHLOROETHANE 5.2 3.1 1 u 1 u 5.2 5.2 0.8 J 3J 
l,l-DICHLOROETHENE 29 J 6.6 1 u 1 u 1.8 3.7 77.5 J 4J 
I,2 DICHLOROBENZENE 
1 3 A-TRIG-II ‘-,RnRFN7FNF 1 II , II 1 II I II 1 II 1 II 1 II , ,-,- * * ,..,, .--. .VILI .-L..k 

I 
. ., I 1 1 I 

L ;; 
I ., I 

ii 
I 

;; 
I I 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1 u 1 u ! ;u ! 
1 ,P-DIBROMOETHANE I 1 u I 1U I 1 u I 1 u I 1 u I 1 u I 1 u I 
, 9,.lTl~-Wl r-C!t-,RFN7FNF I,.. Yl.,, ILVS .YILI.LL,.L I 1 II * - I 1 II 1 ” I 1 II * - I I II , - I 1 II w I 1 II . - I 1 II 

i; 
I 

1.2-DICHLOROETHANE 1 u 1 u I 1 u I 1 u 1 u I u 
1,2-DICHLOROPROPANE 1 I 

! 10 u 
I u 1 u I 1U I 1 u I 1 u I 1 u I 1U I 10 u 

I,3 DICHLOROBENZENE 
1 R.!-dCHI ORORFN7FNF I I II I 1 II I 1 II I 1 II I 1 II I 1 II I 1 II I l- .,- -,_ ..--. .---..--..- - - . - - - - - 
I,4 DICHLOROBENZENE 
1,4-DICHLOROBENZENE 1 u 1 u 1u 1 u 1 u IU 1 u 
2-BUTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR IO u 
2-HEXANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR IO u 
4-METHYL-2-PENTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 10 u 
ACETONE 5 UR 29.4 J 5 UR 5 UR 12 J 5 UR 5 UR 10 u 
BENZENE 1 u 1 u 1 u 1 u 1 u IU 1 u IO u 
BR OMOCHLOROMETHANE I 1 u I 1 u I 1 u I 1 u I 1u I 1 u I 1 u I 
BR nhdnnrui nranh,cru~w Vl.lVVlVl l...., lVl.lLI I I,..... I 4 II I ” I 1 II I ” I 1u 1 u 1 u 1 u 1 u 10 u 
RRnM0F0RM I 1 II I I II I ,I I I II I 4 II I 4 II I 4 I, I rn II -. .-...-. -. . . 
BROMOMETHANE ;; ;; ;; ;; ;; xl ;;; 

I” ” 
10 u 

CARBON DISULFIDE 1 u 1 u 1u 1 u 1lJ 1 u 1 u 10 u 
CARBON TETRACHLORIDE 1U 1 u 1 u 1 u iU 1 u 1 u 10 u 
CHLOROBENZENE 1U 1 u 1 u IU IU IU iu IO u 
s., ^.-.P..-TI ,..,- * II - .* a II . II . II A ,I I . II Ifi II 
~riLunut I nHlUt 1” 1 v 1” I I ” I I ” I I ” I I ” I” ” 
CHLOROFORM 1.3 0.6 J 1 II - I 1 II . ” I 1 II I 1 II I 1.3 10 u 
CHLOROMETHANE 1 u 1 u 1 UR I UR ;; ;; I 1 u 10 u 
W-1 ,P-DICHLOROETHENE 79 1. ^ - I - 1 mn I en 1 II -PC 

CIS-1,3-DICHLOROPROPENE 1 u . - - - 
DIBROMOCHLOROMETHANE 1 u 1 u 1u 1 u iv ;; iv ;o iJ 
ETHYL ETHER 2.8 J 5 UR 3950 L 3780 L 3.6 J 2J 5 UR 10 u 
CT”“, RFN7FNF , II 1 II 1 II 1 II 1 II I II 1 II In II 

I 44.0 I 3 I 3 I L.J I c.z I I ” I ID 
1 II 1 II 1 II 1 I1 i II 1 II 10 LJ 1 

t 
. ..II.,LYLI.LCI.L i.; ;; I , - , ., I . - 
METHYLENE CHLORIDE 2u 2u ;;; 2u ;; 48 
STYRENE 1 u IU 1 u IU lU 1 u 1U 10 u 

, II 1 u 1 u 1 u 1 u 1 u 1 u 10 u 
1 II 1 II I 1 II 1 II 1 II 1 IJ 10 u ----..- I . - 

TRANS-1.2-DK 
I 

;HLOROETHENE I 0.6 J ;; I ii I ;; I ;u I ii I lU I .lO u 
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SAMPLE I.D.: S57MW0090101 S57MW0100101 S57MW0110101 S57MW0110101-D S57MW0120101 S57MW0120101-D S57MW0130101 S57TW0010101 
LOCATION: S57MW009/SB005 S57MWOlO S57MWOll/SB008 S57MWOll/SB008 S57MW012/SB013 S57MW012KB013 S57MW013 S57TWOOl 
MATRIX: GW GW GW GW GW GW GW GW 
AQUIFER: LOWER UPPER UPPER UPPER LOWER LOWER UPPER SHALLOW 
SAMPLE DATE: l/25/99 l/25/99 l/27/99 1127199 l/25/99 1125199 1125199 l/22/99 
ASSOCIATED DUPLICATE: S57MW0110101-D S57MW0110101 S57MW0120101-D S57MW0120101 

TRANS-1.3-DICHLOROPROPENE IU IU 1 u 1 u 1 u 1 u 1 u 10 u 
TRICHLOROETHENE 555 157.8 51 J 50 J 2.3 2.2 2.2 54 
VINYL CHLORIDE 1 u 3.8 1 u 1u 1 u 1 u 1 u 13 
XYLENES, TOTAL 1 u 1 u IU 1 u 1 u 1 u 1 u 10 u 

SEMIVOLATILES (pg/L) 
2,2’-OXYBIS(l-CHLOROPROPANE 6U 6U 5U 5u 5u 
2,4,5-TRICHLOROPHENOL 23 U 23 U 22 u 22 u 21 u 
2,4,f%TRICHLOROPHENOL 5U 6U 6U 5u 5U 
2,4-DICHLOROPHENOL 6U 5U 6U 5u 5u 
2.4-DIMETHYLPHENOL 5U 5U 5U 5u 5u 
2,4-DINITROPHENOL 23 U 23 U 22 u 22 u 21 u 
2,4-DINITROTOLUENE 5U 6U 6U 5u 5u 
2,5-DINITROTOLUENE 5U 5U 6U 5u 5U 
P-CHLORONAPHTHALENE 5U 5U 5U 5u 5u 
P-CHLOROPHENOL 5U 5U 5U 5u 5u 
2-MEJHYLNAPHJHALENE 5U 5U 5U 5u 5U 
P-METHYLPHENOL 5U 5U 5U 5u 5u 
2-NITROANILINE 23 U 23 U 22 u 22 u 21 u 
2-NITROPHENOL 6U 5U 5U 5u 5u 
3,3’-DICHLOROBENZIDINE 6U 5U 5U 5u 5u 
3-NITROANILINE 23 U 23 U 22 u 22 u 21 u 
4,5-DINITRO-2-METHYLPHENOL 23 U 23 U 22 u 22 u 21 u 
4-BROMOPHENYL PHENYL ETHER 5U 5U 6U 5u 5u 
4-CHLORO-3-METHYLPHENOL 5U 5U 5U 5u 5u 
4-CHLOROANILINE 6U 6U 6U 5u 5u 
4CHLOROPHENYL PHENYL ETHER 6U 6U 6U 5u 5u 
4-METHYLPHENOL 5U 5U 5U 5u 5u 
4-NITROANILINE 23 U 23 U 22 u 22 u 21 u 
4-NITROPHENOL 23 U 23 U 22 u 22 u 21 u 
ACENAPHTHENE 6U 5U 6U 5u 5u 
ACENAPHTHYLENE 6U 6U 5U 5u 5u 
ANTHRACENE 6U 5U 6U 5U 5u 
BENZO(A)ANTHRACENE 5U 5U 5U 5u 5u 
BENZO(A)PYRENE 5U 5U 6U 5u 5u 
BENZO(B)FLUORANTHENE 6U 6U 6U 5u 5u 
BENZO(G,H,I)PERYLENE 5U 5U 5U 5u 5u 
BENZO(K)FLUORANTHENE cju _ OV ^ ,, 5u 5 ‘U 5 ‘J 

BlS(2-CHLOROETHOXY)METHANE 6U 5U 5U 5u 5u 
BlS(2-CHLOROETHYL)ETHER 6U 5U 5U 5u 5u 
BlS(2-EJHYLHEXYL)PHTHALATE 3J 5U 2J 2J 5u 
BUTYLBENZYL PHTHALATE 6U 5U 6U 5u 5u 
CHRYSENE 6U 5U 5U 5u 5u 
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SAMPLE I.D.: 
LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 

S57MW0090101 S57MW0100101 S57MWOllOlOl S57MWOllOlOl-D S57MWOl20101 S57MW0120101-D S57MW0130101 S57TWOOlOlOl 

S57MW009KB005 S57MWOlO S57MWOll/SB008 S57MW0111SB008 S57MW012/SB013 S57MW012KB013 S57MW013 S57TWOOl 

GW GW GW GW GW GW GW GW 

LOWER UPPER UPPER UPPER LOWER LOWER UPPER SHALLOW 

l/26/99 l/26/99 l/27/99 1127199 l/25/99 1125199 1126199 112: 2/99 I _ -- -. -. 
ASSOCIATED DUPLICATE: 

DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l,P,S-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE I 6U I 6U I I I 6U I 5U I sv I 
DChlTc¶rUl nPnDUEhlnl 37 II 31 II 22 u 22 u 21 u 

S57MW0110101-D S57MWOllOlOl S57MW0120101-D S57MW0120101 
6U 5J 6U 5u 5u 

6U 6U 6U 5u 5u 
6U 6U 6U 5u 5u 

6U 6U 6U 5lJ 5U 

6U 6U 6U 5u 5u 
6U 6U 6U 5u 5u 

6U 6U 6U 5U 5u 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5U 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5u 

6U 6U 6U 5u 5U 

6U 6U 6U 5u 5U 

6U 6U 6U 5u 5u 
- - - 

0.022 u I 0.023 U I I 0.022 u I 0.022 u I 

[ ALDRIN 0.011 u 0.012 u ! 0.011 __.. u 0.011 ^^.. u . 

I Lb” 1rl”I lL”l I”, I IL1.“L 

PHENANTHRENE 
PHENOL 
PYRENE 

PESTICIDES/PCBs (@L) 
4.4’-DDD 
4,4’-DDE 
4,4’-DDT 

ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
. ^^A. ^^ A^^^ AHULLUH-1ZX 

AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-I 260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 

ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 

‘s’ ; 
I 

-i- ; s Ii 5u 5u 

6U 6U 6U 5U 5u 
6U 6U 6U 5u 5u 

0.022 u I 0.023 U I I 0.022 u I 0.022 u 1 0.022 u 
0.022 u 0.023 U ! 0.022 u 0.022 u 0.022 u 

0.022 u 
0.011 u 

I 0.011 u I 0.012 u I I 1 lJ.Ull u I lJ.011 u I 0.011 u 
0.011 u 0.012 u 0.011 u 0.011 u 0.011 u 
0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 
0.45 u 0.47 u 0.44 u 0.43 u 0.43 u 
0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 
0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 

--- ___ 0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 
0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 
0.22 u 0.23 U 0.22 u 0.22 u 0.22 u 

0.011 u 0.012 u 0.011 u 0.011 u 0.011 u 
0.011 u 0.012 u 0.011 u 0.011 u 0.011 u 
0.022 u 0.023 U 0.022 u 0.022 u 0.022 u 

I 0.011 u ! 0.012 u ! I I 0.011 u I 0.011 u I 0.011 u 

0.022 u I 0.023 U I I I 
~-- 

0.022 u I 
^_^̂  
u.u22 u 

I 
I 0.022 u 

I 0.022 u 0.023 U 0.022 u 0.022 u 0.022 u 
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‘SAMPLE I.D.: S57MW0090101 S57MW0100101 S57MWOllOlOl S57MW0110101-D S57MW0120101 S57MW0120101-D S57MW0130101 S57TW0010101 
LOCATION: S67MW009/SB005 S57MWOlO S57MW0111SB008 S57MW0111SB008 S57MW012/SB013 S57MW012/SB013 S57MW013 S57TWOOl 
MATRIX: GW GW GW GW GW GW GW GW 
AQUIFER: LOWER UPPER UPPER UPPER LOWER LOWER UPPER SHALLOW 
SAMPLE DATE: 1126199 l/26/99 l/27/99 1127199 l/25/99 l/25/99 l/25/99 l/22/99 
ASSOCIATED DUPLICATE: I 1 S57MWOllOlOl-D j S57MW0110101 1 S57MW0120101-D j S57MW0120101 

ENDRIN 0.022 u 0.023 U I I I 0.022 u I 0 ,022 u 0.022 u 
ENDRIN ALDEHYDE 0.022 u 0.023 U 0.022 u 0 ,022 u 0.022 u 
ENDRIN KETONE nn33 II “.“hh v I I nfm-4 II -.--- - I I I I I I nn37 II -.--- - I n -.022 u 0.022 u 
GAMMA-BHC (LINDANE) 0.011 u 0.012 u I I 0.011 u 0.011 u 0.011 u 
GAMMA-CHLORDANE 

^^_< I, 
U.Ull u I 

,.,.A,. II U.“IZ u I 
I I 

HEPTACHLOR nnrr II _.“. . - I nn17 II -.-.- - a 1 
0.011 u 0.011 u 0.011 u 

I 0.011 u 0.011 u 0.011 u 
HEPTACHLOR EPOXIDE 0.011 u 0.012 u I I 0.011 u 0.011 u 0.011 u 
METHOXYCHLOR ^1A . . I ^*^ I, I ,%A. II P.a- II ,.1A II 

TCIYAPUFNF 
.-,.,.a ,,b,.b 

EXPLOSIVES @g/L) 
I , ? C-T~IhllTm-mc‘hl7c 

u.11 ” I U.IL ” I I I U.II ” I “.I, ” I U.II ” I 
I 1.1 u 1.2 u I 1.1 u 1.1 u 1.1 u I 

:hlF 

. 1,3-OINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE I I I.L Y I I 
2,6-DINITROTOLUENE I 13 II I 13 II 17 II I 

2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE I 1.2 UR 1.2 UR 1.2 u 1.2 u 1.2 u 
4-NITROTOLUENE 2.6 UR 2.6 UR 2.6 U 2.6 U 2.6 U I 
HMX 2.6 UR 2.6 UR 2.6 U 2.6 U 2.6 U 
NITROBENZENE 13 ..& IIR -,. 13 II!=! ..- -.. 13 ..- II - 13 ..- II - 1.2 u 
NITROCELLULOSE 143 UR 148 L 195 L 223 L 150 UR 
NITROGLYCERIN 13 UR 13 UR 13 u 13 u 13 u 
NITROGUANIDINE 6 III2 r; IIR r;n II 5n II 6n 11 r---- ~ 

RI-IX 
I ” “,I I 

” -,, 
I I I 

“.- - 1 _.” I I “... - I 

.-.. 2.6 UR I 2.6 UR 2.6 U 2.6 U 2.6 U 
TETRYL 2.6 UR 2.6 UR I 2.6 U I 2.6 U I 2.6 U I 

INORGANICS (PglL) 
I Al I MINI IM I l?A A I i67 R I I I 736 Fl I 131 R I 117 R I I - -. . . -. . .-. - L .-. - I .-.- - .-. - - 

ANTIMONY 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 
ARSENIC 3.6 U 7.0 I3 3.6 U 3.6 U 3.6 U 
BARIUM 27.7 57.4 58.9 30.9 72.7 
BERYLLIUM 0.25 0.10 u 0.10 u 0.10 u 0.39 
CADMIUM 0.30 u 0.30 u 0.38 0.30 u 0.30 u 
CALCIUM 1920 15600 8090 4240 2530 
CHROMIUM 0.60 U 0.60 U I 0.60 U 0.60 U 0.60 U 
WJt5AL I 14.3 iu.3 i i.5 I Y.3 I I 
COPPER 2.9 B 6.6 I3 RA R 

-.- I 
, 

30 R 
-.w - 

I 

19 R 
“._ I 

I 
I 

CYANIDE 5.0 u 5.0 u 5n u -.- - I 5l-l II -.- - I 5n u -.- - 
IRON 111 4330 2220 J 1240 J 102 J 
LEAD 1.0 u 1.2 1.0 u 1.0 u 1.0 u 
MAGNESIUM 1390 2360 1880 983 1500 =I 
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SAMPLE I.D.: S57MW0090101 S57MWOlOOlOl S57MW0110101 S57MW0110101-D S57MW0120101 S57MW0120101-D S57MW0130101 

LOCATION: S57MW009/SB005 S57MWOlO S57MWOlllSB008 S57MWOlilSB008 S57MW012iSB013 S57MW012lSB013 S57MW013 

MATRIX: GW GW GW GW GW GW GW 

AQUIFER: LOWER UPPER UPPER UPPER LOWER LOWER UPPER 

SAMPLE DATE: l/26/99 1126199 1127199 1127199 1125199 1125199 1125199 

ASSOCIATED DUPLICATE: S57MW0110101-D S57MW0110101 S57MW0120101-D S57MW0120101 

MANGANESE 41.6 311 271 J 140 J 179 J 

MERCURY--- 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

NICKEL 5.2 5.7 7.9 4.2 7.0 

POTASSIUM 2660 4760 6940 3910 2490 

SELENIUM 2.5 U 2.5 U 2.5 U 2.5 U 2.5 u 

SILVER 0.70 u 0.70 u 0.70 u 0.70 u 0.70 u 

SODIUM 9260 L 38200 24100 J 12300 J 21900 J 

THALLIUM 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

VANADIUM 0.82 B 1.4 B 0.94 B 0.70 u 0.70 u 

ZINC 26.2 73.3 64.1 40.0 23.8 

MISCELLANEOUS PARAMETERS 
AMMONIUM PERCHLORATE pg/L 5U 5U 5.0 u 5.0 u 8.78 

HARDNESSASCaC03 mglL 9.91 51.5 35.7 31.7 11.9 

PH 5.35 6.39 6.04 5.94 4.96 

TOTAL DISSOLVED SOLIDS mg/L 40, 152 120 L 109 L 58.0 90.0 68.0 

TOTAL ORGANIC CARBON mg/L 1 u 3.6 1.0 u 3.26 1.0 u 

S57TW0010101 
S57TWOOl 

GW 
SHALLOW 

l/22/99 
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SAMPLE I.D.: 
LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 

S57TW0020101 
S57TWOO2 

GW 
SHALLOW 

l/21/99 

S57TW0030101 
S57TW003 

GW 
SHALLOW 

1121199 

s57Pw0070101 
PW-07 

GW 

l/25/99 
ASSOCIATED DUPLICATE: 

TRANS-1,3-DICHLOROPROPENE 10 u 10 u 1 u 
TRICHLOROETHENE 10 u 10 u 7.2 J 
VINYL CHLORIDE 10 u 85 Ill 
XYLENES, TOTAL 10 u 10 u 1 u 

1 4-NITROPHENOL I I I I 



ANALYTICAL RESULTS - GROUNDWATER 
JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 45 OF 80 

SAMPLE I.D.: S57TW0020101 S57TWOO30101 s57Pw0070101 
LOCATION: S57TW002 S57TW003 PW-07 
MATRIX: GW GW GW 
AQUIFER: SHALLOW SHALLOW 
SAMPLE DATE: l/21/99 1121199 l/25/99 

PESTlClDESlPCBs (pg/L) 
+I’-DDD 
4$-DDE 

,. 

., 



.v 
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SAMPLE I.D.: 
LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 

S57TW0020101 
s57Twoo2 

GW 
SHALLOW 

l/21/99 

S57TW0030101 
S57TW003 

GW 
SHALLOW 

l/21/99 

s57Pw0070101 
PW-07 

GW 

1125199 
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LOCATION: 
MATRIX: 
AQUIFER: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

I 

s57Pw0070101 
PW-07 

GW 

1125199 

MISCELLANEOUS PARAMETERS 
AMMONIUM PERCHLORATE pg/L 
HARDNESS AS CaC03 mg/L 
PH 
TOTAL DISSOLVED SOLIDS mg/L 
TOTAL ORGANIC CARBON mg/L 

? 



., 
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SITE 57 - FORMER DRUM LOADING AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
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ISAMPLE I.D.: 1 S57MW0030101-F I S57MW004010l-F 1 S57MW0090101-F 1 S57MWOlOOlOl-F 1 S57MW0120101-F !S57MW0120101-F-a S57MW0130101-F 1 

LOCATION: 
AQUIFER: 

. ..____._. 

I 

-~ 

I 

S57MW003/SB002 S57MW004 S57MW009ISB005 

I 

S57MWOlO S57MW012iSB013 S57MW012lSB013 S57MW013 

LOWER UPPER LOWER UPPER LOWER LOWER I UPPER 

SAMPLE DATE: 
ASSOCIATED DUPLICATE: 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

.-.. -- 

s57sw0010101 S57SWOO20101 s57sw0030101 S57SW0030101-D S57SWOO30201 s57sw0040101 

MH-427 MH-429 MH-01 (MH-430) MH-01 (MH-430) MH-01 (MH-430) MH-02 (MH-431) 

1127199 l/27/99 1122199 l/22/99 l/22/99 l/22/99 
S57SWOO30101-D S57SW0030101 I 

S57SWOO60101 
MH-487 
1121199 

S57SW0060101-D 

SEMIVOLATILES (&L) 
1 2,2’-OXYBIS(l-CHLOROPROPANE I I 6U I 5U I I I 5u I 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 

s57sw0010101 S57SWOO20101 S57SWOO30101 S57SW0030101-D S57SWOO30201 s57sw0040101 S57SWOO60101 
MH-427 MH-429 MH-01 (MH-430) MH-01 (MH-430) MH-01 (MH-430) MH-02 (MH-431) MH-487 
1127199 1127199 l/22/99 l/22/99 l/22/99 l/22/99 l/21/99 

S57SWOO30101-D S57SWOO30101 S57SWOO60101 -D 
22 u 21 u 21u 
6U 5u 5u 
6U 5u 5u 
?. II r II - 

1 2,4-DIMETHYLPHENCJL I I OU I 3U I I I 5u I - , ^....-e^^. .-.,-. ,?n II “I II ..> II 
Z,4-IJINI I tiUW-itNUL 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2XHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
P-METHYLPHENOL 
P-NITROANILINE 

2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 

LL v LI ” ii, u 

6U 5u 5u 
6U 5u 5u 
6U 5u 5u 

I I 6U 5u I I 5u 
6U 5u I 5u 

I I 6U I 5u I 5 .u 
21 u 

6U 5u 5u 
6U 5u 5u 

22 u 21 u 21 u 
TRO-2-METHYLPHENOL ! 22 u 21 u ! 21 u I 

i 
4,6-DIN11 
4-BROMOPHENYL PHENYL ETHER I I 6U I 5u I I 5u 
4-CHLORO-3-METHYLPHENOL 6U 5u 5u 
4XHLOROANILINE 6U 5 UR 5 UR 

.-. --. .-- 
4-CHLOROPHENYL PHtNYL t I HtH 

I ^ II 

G 

I r II 

xl 

t 5u 
4-METHYLPHENOL 5u 
4-NITROANILINE 22 u 21 u 21 u 
4-NITROPHENOL 22 u 21 u 21 u 
ACENAPHTHENE 6U 5u 5u 
ACENAPHTHYLENE 6U 5u 5u 

5 II I THRACENE I I 6U 5u I I I 
VTHRACENE 6U I 5u 5u I ,--. .- I I 6 II 5 II I I I c II 

I I “U 

NE ii 5; 5u 
6U 5u 5u 

-HENE 6U 5u 5U 
YY)METHANE 6U 5u 5u 

LOROETHYL)ETHER 6U 5u 5u 
..-.,.... -..- . .-- .ln 

6U 5u I I I I I 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

ASSOCIATED DUPLICATE: 
HEXACHLOROBUTADIENE 
HEXACHLOROGYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

s57sw0010101 S57SWOO20101 S57SWOO30101 S57SW0030101-D S57SWOO30201 s57sw0040101 S57SWOOEOlOl 

MH-427 MH-429 MH-01 (MH-430) MH-01 (MH-430) MH-01 (MH-430) MH-02 (MH-431) MH-487 
1127199 1127199 1122199 l/22/99 l/22/99 l/22/99 l/21/99 

S57SWOO30101-D S57SWOO30101 S57SW0080101-D 

6U 5u 5u 

6U 5u 5u 

6U 5U 5u 

6U 5u 5U 

6U 5u 5u 

6U 5u 5u 

6U 5u 5u 

6U 5u 5u 

6U 5u 5U 
22 u 21 u 21 u 

6U 5u 5U 

6U 5u 5u 

6U 5u 5u 

EXPLOSIVES (@L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
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SAMPLE I.D.: 
LOCATION: 

s57sw0010101 S57SWOO20101 s57sw0030101 S57SWOO30101-D S57SWOO30201 S57SWOO40101 S57SWOOEOlOl 
MH-427 MH-429 MH-01 (MH-430) MH-01 (MH-430) MH-01 (MH-430) MH-02 (MH-431) MH-487 

SILVER 0.70 u 0.72 B 0.70 u 
SODIUM 50100 49700 50600 
THALLIUM 3.3 u 3.3 u 3.3 u 
VANADllJM 

1 ZINC 
MISCELLANEOUS PARAMETERS 

CHLORIDE mg/L 
DISSOLVED OXYGEN mg/L 
FLUORIDE mg/L 
HARDNESS AS CaC03 mg/L 

1.6 K I 5.4 B I I I 7.1 I 
84.2 K 63.4 90.4 I I 1 

35.7 



. I .  
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SAMPLE I.D.: s57sw0010101 s57sw0020101 

LOCATION: MH-427 MH-429 

SAMPLE DATE: 1127199 1 I27199 
ASSOCIATED DUPLICATE: 

NITRATE/NITRITE mg/L 
DU 
I I, 

SALINITY SI 
SULFATE mglL 
TOTAL DISSOLVED SOLIDS mg/L 
TOTAL ORGANIC CARBON mg/L 2.32 
TOTAL SUSPENDED SOLIDS mg/L 
TURBIDITY NTU 

5575\1\10030101 S57SWO030101-D S57SWOO30201 s57sw0040101 S57SWOO60101 
MH-01 (MH-430) MH-01 (MH-430) MH-01 (MH-430) MH-02 (MH-431) MH-487 

l/22/99 l/22/99 l/22/99 l/22/99 l/21/99 
S57SW0030101-D S57SWOO30101 S57SW0060101-D 

I 

I I I I 

I I I I 

I I I I 

I I I I 
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SAMPLE I.D.: S57SW0060101-D S57SWOO60201 s57sw0070101 S57SWOO70201 S57SWOO80101 S57SWOO80201 S57SWOO80301 
LOCATION: MH-487 MH-487 IW-80 (MH-489) IW-80 (MH-489) MH-497 MH-497 MH-497 
SAMPLE DATE: l/21/99 l/21/99 1121199 l/21/99 1121199 1121199 II21199 
ASSOCIATED DUPLICATE: S57SWOO60101 

,YL 
I I 

“.I ” 
I 

V. 
CARRION TFTRACHI ni?lnF in II 1 n II If 

I I.” ” I l.u v I I ., 
f!HI OFinFnRM In II rn 11 If 

CIS-1,3-DICHLOROPROPENE 1.0 u 1.0 u ..- - 1.0 u 
DIBROMOCHLOROMETHANE 0.4 J 0.2 J 0.4 J 0.4 J 0.4 J 0.2 J 1.0 u. 
ETHYL ETHER 96.4 J 47.3 J 96.9 J 103.1 J 74.2 J 70.3 J 1.9 
ETHYLBENZENE 0.9 J 0.5 J nn I .I,-. I ,-.c I ,.C 9 1.0 u 
MFTHYI FNF CHI ORll-IF n8 R nR i3 0.7 B 

“.J J I.” J “.J J “.D J 

_.” - -.- - 0.7 B 0.7 I3 0.7 B 0.7 B _.. - 
STYRENE I 1.7 I 1.1 1.6 0.6 J 0.3 J 0.2 J 1.0 u 
TFY-“lr.8 II r.v.,-.CTI IF-.lC . P. I, A ^ II 1.0 u 1.0 u 1.0 u 1.0 u . n II I 

ni .I ni .I in II in iI 
I t I nnbrlL”n”t I ne,Yf l.u ” 

TOLUENE 1 -.. - I 0.1 J I -.. - I -.. - 
TRANS-1,2-DICHLOROETHENE ! 1.0 u 1.0 u 0.1 J 0.1 J 
TRANS- 1,3-Dick 
TRICHLC”^“’ 
VINYI C 

tLOROPROPENE 1.0 u 1.0 u I 1.0 u I 1.0 u 
~nvt I riENE 20.6 11.5 19 0 31 -4 

. ” ” ,HLORIDE 0.5 J 0.2 J I f-l8 
XYLENES. TOTAL 0.2 J 0.1 .J 

V.” I 
L I .” 

I 
, T.” 

I 
r-., 

I 

v.4 J I 0.4 J I 0.3 J 0.2 J 

I 0.6 J 0.5 J 0.3 J I 0.2 J I 
SCMlVUL,,llLCJ ,p9/ , 

[ 2,2’-OXYBlS(l-CHLOiOPROPANE I I 5u I 
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“. 

SAMPLE I.D.: S57SW0060101.D S57SWOO60201 s57sw0070101 S57SWOO70201 s57sw0080101 S57SWOO80201 s57sw0080301 
LOCATION: MH-487 MH-487 IW-80 (MH-489) IW-80 (MH-489) MH-497 MH-497 MH-497 
SAMPLE DATE: 1121199 l/21/99 l/21/99 l/21/99 l/21/99 1121199 I/21/99 
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S57SW0060101-D S57SWOO60201 s57sw0070101 S57SWOO70201 s57sw0080101 S57SWOO8021 
MH-487 MH-487 IW-80 (MH-489) IW-80 (MH-489) MH-497 MH-497 MH-497 

l/21/99 l/21/99 l/21/99 l/21/99 l/21/99 l/21/99 II21199 

S57SW0060101 
5 II 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

. .““_. .--. .- 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

DECTlr-lnECIm-~c ,,,nn \ 

21 u 
5u 
5u 
5U 

4/V-DDE 0.021 u 
4,4’-DDT 0.021 u 
ALDRIN 0.011 u 
ALPHA-BHC 
ALPHA-CHLORDANE 0.011 u 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
RFTA-RI-If! nnir II 

DIELDRIN 0.021 u 
ENDOSULFAN I 0.011 u 
ENDOSULFAN II 0.021 u 
ENDOSULFAN SULFATE 0.021 u 
ENDRIN 0.021 u 
ENDRIN ALDEHYDE 0.021 u 
ENDRIN KETOl’jE 0.021 u 
GAMMA-BHC (LINDANE) 0.011 u 
GAMMA-CHLORDANE 0.011 u 
HEPTACHLOR 0.011 u 
HEPTACHLOR EPOXIDE 0.011 u 
METHOXYCHLOR 0.11 u 

1 TOXAPHENE 
EXPLOSIVES @g/L) 

1,3,5TRINITROBENZENE 
1,3-DINITROBENZENE 

I 1.1 u I I I I I 

I 1.2 u I 
I I 1.2 u I I I 
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SAMPLE I.D.: S57SWOO50101-D S57SWOO60201 5575w0070101 S57SWOO70201 s57sw0060101 S57SWOO60201 s57sw0060301 
LOCATION: MH-467 MH-467 IW-60 (MH-469) IW-60 (MH-489) MH-497 MH-497 MH-497 
SAMPLE DATE: l/21/99 l/21/99 l/21/99 l/21/99 l/21/99 l/21/99 1121199 
ASSOCIATED DUPLICATE: S57SWOO60101 

2,4,6-TRINITROTOLUENE 1.2 u 
2.4-DINITROTOLUENE 1.2 u 
2,6-DINITROTOLUENE 1.2 u 
2-AMINO-4,&DINITROTOLUENE 1.2 u 
P-NITROTOLUENE 2.6 U 
3-NITROTOLUENE 2.6 U 
4-AMINO-2,6-DINITROTOLUENE 1.2 u 
4-NITROTOLUENE 2.6 U 
HMX 
NITROBENZENE 
NITROCELLULOSE 136 UR 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRYL 

MISCELLANEOUS PARAMETERS 
CHLORIDE mg/L 
DISSOLVED OXYGEN mglL 
FLUORIDE mg/L 
HARDNESS AS CaC03 mg/L 
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SAMPLE I.D.: S57SW0060101-D S57SWOO60201 s57sw0070101 S57SW0070201 S57SW0060101 .%7SW0060201 S57SW0060301 
LOCATION: MH-467 MH-487 IW-80 (IWH-489) IW-80 (MH-489) MH-497 MH-497 MH-497 
SAMPLE DATE: l/21/99 1121199 l/21/99 1121/99 l/21/99 I/21/99 1121199 
ASSOCIATED DUPLICATE: S57SW0060101 f 

NITRATE/NITRITE mg/L 
PH 
SALINITY SI 
SULFATE mg/L 
TOTAL DISSOLVED SOLIDS mg/L 
TOTAL ORGANIC CARBON mg/L 
TOTAL SUSPENDED SOLIDS mg/L 
TURBIDITY NTU 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

!%7sw0090101 s57sw0100101 s57sw0110101 s57sw0120101 s57sw0130101 s57sw0140101 s57sw0150101 
S57SWQ09/SDQQ5 S57SWQlO/SD006 S57SWOll/SD007 S57SWO12/SDOO8 S57SWO13/SDOO9 S57SW014/SD010 S57SW015/SDOll 

l/20/99 l/20/99 1 /g/99 l/9/99 1125199 l/7/99 l/7/99 

SEMIVOLATILES (pg/L) 
1 2,2’-OXYBIS(l-CHLOROPROPANE 
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SAMPLE I.D.: s57sw0090101 s57sw0100101 s57sw0110101 s57sw0120101 s57sw0130101 s57sw0140101 s57sw0150101 
LOCATION: S57SW009/SD005 S57SW0101SD006 S57SWOll/SD007 S57SW012BD008 S57SW013lSD009 S57SW014lSD010 S57SW015/SDOll 
SAMPLE DATE: l/20/99 1120199 l/9/99 l/9/99 1125199 l/7/99 l/7/99 
ASSOCIATED DUPLICATE: 

2,4,5-TRICHLOROPHENOL 

2,4,6 
_A” 

-TRICHLOROPHENOL 
c/+dCHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2.4-DINITROPHENOL 

TROTOLUENE 
TRATfll I IFNF 

I I I I I I I 
20 u 21 u 

2,4-DINI 
2,6-DINI., ,_. ____. ._ 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 

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

20 u 21 u 
5U 5U 
c, II F; II I 
5;; 5; 
5u 5U 
5U 5u 
5u 5U 

P-NITROANILINE 
2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
’ ,- ?INITRO-2-METHYLPHENOL 

OMf-lPHFNYl PHFNVI FTHFR 

ZO(B)FLUORANTHENE I 5u I i I I I 5u I 7,-l,- I I r\nrn\r, r.,r c II c II BENiu(u,n,a)rcn I LCIW 
BENZO(K)FLUORANTHENE xi ;; 
BlS(2-CHLOROETHOXY)METHANE 5u 5U 
B,S ; ,?I II nr.F.rT-, 1\,1 \rY-l ,rn r II c II 

:-~“L”li”tInrL,tInen I 3” I I I I I 3” I 
,-FTHYI HFXYI \PHTHAI ATF 7R I 28 I i BIS(; - _. .-.. -,. ._. .._ 

BUTYLBENZYLPHTHALATE 5; 
-- I 
5u 

CHRYSENE 5u 5u 
DI-N-BUTYL PHTHALATE 5u 5u 
DI-N-OCTYL PHTHALATE 5u 5U 
DlBENZO(A,H)ANTHRACENE 5u 5u 
DIBENZOFURAN 5u 5u 
DIETHYL PHTHALATE 5u 5u 
DIMETHYL PHTHALATE 5U 5u 
FLUORANTHENE 5u 5u 
FLUORENE 5u 5u 
HEXACHLOROBENZENE 5u 5u 
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ISAMPLE I.D.: 1 S57SW0090101 1 S57SW0100101 1 S57SW0110101 1 S57SW0120101 1 S57SW0130101 1 S57SW0140101 1 5575W0150101 1 

LOCATION: S57SWOOS/SD005 S57SW01O/SD006 S57SWOll/SD007 S57SW012/SD006 S57SW013lSD009 S57SW014/SDOlO S57SW015/SDOll 
SAMPLE DATE: 1/20/99 1/20/99 1 /g/99 l/9/99 1125199 in/99 l/7/99 

- --^^‘^mTED DUPLICATE: 
1LOROBUTADIENE 5U 5u 

ILOROCYCLOPENTADIENE 5U 5u 

PESTlClDESlPCBs (IS/L) 
4,4’-DDD 0.020 u 0.022 u 
4,4’-DDE 0.020 u 0.022 u 
4,4’-DDT 0.020 u 0.022 u 
Al ORIN 0.010 u 0.011 u 

. .---NZENE I 1.2 u I I I I I 1.2 u I 
1,3-DINITROBENZENE 1.2 u 1.2 u 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
Aeenc.‘A-rrn DUPLICATE: 

_^_^. . .-. .- 

s57sw0090101 s57sw0100101 s57sw0110101 s57sw0120101 s57sw0130101 s57sw0140101 s57sw0150101 
S57SWOO9/SDOO5 S57SWO101SDOO6 S57SWOlllSDO07 S57SWO12BD008 S57SW013KDO09 S57SW014/SDOlO S57SW015BDOll 

l/20/99 1120199 l/9/99 119199 l/25/99 l/7/99 117199 

_^ *, 4 n II 
naavcI,n I CY 

~,~,&TRINIT~-I~ I WLUtNt 12 u I.< ” 

2.4-DINITROTOLUENE 1.2 u 1.2 u 
2,6-DINITROTOLUENE 1.2 u 1.2 u 
2-AMINO-4,&DINITROTOLUENE 1.2 u 1.2 u 
O~hllTPnTAl I lCNC 9c /I I 7fi II 
L-I”, I I I” I “L”LI”L L.” ” -.- - 
?.NITRnTn,J,ENE 2.6 U 2.6 U 

6-DINITROTOLUENE 1.2 u 1.2 u 
.-..- ^^ .* nC II 

” I., I I 8.d IV 

4-AMINO-2,’ 
4-NITROTOLutNt Lb u LO ” 
HMX 2.6 U 2.6 U 
NITROBENZENE 1.2 u 1.2 u 
NITROCELLULOSE 135 UR 1440 UL 
NITROGLYCERIN 13 u 13 u 
NITROGUANIDINE 5u 5.0 u 
RDX 2.6 U 2.6 U 
TETRYL 2.6 U 2.6 U 

INORGANICS @q/L) 
ALUMINUM 481 319 
ANTIMONY 2.9 B 4.2 U 
ARSENIC 3.6 U 3.0 u 

s-1 n ,7 Q 

UttiY LLIUM I U.lU u I I I I I “.L” ” I 
CADMIUM 0.36 B 0.40 u I 
CALCIUM 13800 9450 
CHROMIUM 0.73 1 .o 
COBALT 4.0 0.87 B 
COPPER 17.1 7.2 B 
CYANIDE 8.6 6.5 
,OnN < r-?n 7wi 
II 1”1” I”,” .-- 
LEAD 4.2 L 7.9 
MAGNESIUM 3680 1580 
MANGANESE 119 22.1 
MERCURY 0.10 u 0.10 u 
NICKEL 3.7 3.1 
POTASSIUM 3160 1290 
SELENIUM 2.5 U 1.9 UJ 
SILVER 0.70 u 0.80 U 
SODIUM 63700 J 7660 K 
THALLIUM 3.3 u 4.1 u 
VANADIUM 5.1 B 1.4 
-,I.,,. -,n r ,,o , LIP&J I 10.3 I I I I I IIS I I 

MISCELLANEOUS PARAMETERS 
CHLORIDE mg/L 43.0 L 150 u 10.2 127 
DISSOLVED OXYGEN mg/L 9.7 10.6 11 10.6 
FLUORIDE mg/L 0.10 u 0.10 u 0.174 K 2.17 K 

HARDNESS AS CaC03 mg/L 59.5 17.8 27.3 i 



SAMPLE I.D.: s57sw0090101 

LOCATION: S57SW009/SD005 

SAMPLE DATE: 1120199 
ASSOCIATED DUPLICATE: 

NITRATE/NITRITE mg/L 0.452 L 

PH 7.35 
SALINITY SI 5.0 UR 
SULFATE mg/L 38.0 L 
TOTAL DISSOLVED SOLIDS mg/L 224 L 
TOTAL ORGANIC CARBON mg/L 2.08 
TOTAL SUSPENDED SOLIDS mg/L 5.0 UL 
TURBIDITY NTU 7.71 L 
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s57sw0120101 s57sw0130101 
S57SWO12/SDOOa S57SWO13/SD009 

119199 l/25/99 

0.686 
5.54 

5.0 u 
8.1 U 

178 
3.28 
30.0 
25.7 

5575w0140101 I s57sw0150101 I 
S57SW014ISDOlO S57SW015KDOll 

l/7/99 117199 

0.121 0.294 
7.0 7.16 

5.0 u 5.0 u 
8.96 454 J 
64 921 

2.32 
7 5u 

3.99 6.03 
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ISAMPLE I.D.: 1 S57SWO160101 1 S57SW0160101-D 1 
LOCATION: 

I 
S57SWO16/SD012 S57SWO16/SD012 

SAMPLE DATE: l/20/99 l/20/99 
ASSOCIATED DUPLICATE: 1 S57SW0160101-D 1 S57SWO160101 1 
VOLATILES ho/U ._-. -~~- ..- 

1 ,l ,I-TRICHLOROETHANE I u 1 u 
1 ,I ,2,2-TETRACHLOROETHANE 1 u 1 u 
I 1.2-TRICHI OROETHANF 1 u 1 II 

I DISULFIDE I 1u I 1 u 
’ “‘7ACHLORIDE 1 u IU 

FNF I 1 II I I II 

1 u 1 u 
4 OROMFTHANE 1 u 1 u 

IROETHENE 1 u 1 u 
‘“-TOPENE 1 u IU 

q THANF I 1 II 1 II 

I I 
ENE CHLORIDE 

STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRANS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

1 

SEMIVOLATILES (pg/L) 

2,2’-OXYBIS(l-CHLOROPROPANE 

1 u 1 u 
1 u 1 u 
1u 1 u 
1u 1 u 
1u 1 u 
1u 1 u 
1u 1 u 
1u 1 u 

I 5u 5U 1 
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ISAMPLE I.D.: 1 S57SWO160101 1 S57SW0160101-D1 

I 
LOCATION: 

I 
S57SW016ISD012 S57SW016BD012 

SAMPLE DATE: l/20/99 I l/20/99 
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SAMPLE I.D.: S57SWO160101 S57SW0160101-D 

LOCATION: S57SW016iSD012 S57SW016lSD012 

SAMPLE DATE: l/20/99 1120199 
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SAMPLE I.D.: S57SWO160101 S57SW0160101-D 
LOCATION: S57SWO16lSDO12 S57SWO16ISDO12 
SAMPLE DATE: l/20/99 l/20/99 

S57SW0160101-D S57SWO160101 

2-AMINO-4,6-DINITROTOLtiENE 1.2 
2-NITROTOLUENE 2.6 
3-NITROTOLUENE 2.6 
4-AMINO-2,6-DINITROTOLUENE 1.2 
4-NITROTOLUENE 2.6 
HMX I 2.6 
NITROBENZENE 1.2 
?.llTl-s, l IYI 1 &CELLULOSE I 221 L 136 UR 

--. .,^T^,.. >^ I, I I *,. II NITRCltiLYc;tnlN I I.5 u I I.2 u 
NITROGUANIDINE 5u 5u 
RI-IY I 7fi IJ I 26 u 

1 TETRYL I 2.6 U I 2.6 U I 
INORGANICS 

ALUMINUM I .” 
ANTIMONY I 26 II I 41 B I 

ARSENIC I 3.6 U I 3.6 U 
E1Aca11 Ih” 107 

0.26 I 

__I, ._.  

COPPER 
- . . .  

I 4.5 B I 5.8 B 

I .,.” I 

I 438 461 I 

SODIUM 
THALLIUM 
VANADK.h~ 
ZINC 

MISCELLANEOUS PARAMETERS 
CHLORIDE mg/L 
DISSOLVED OXYGEN mg/L 
FLUORIDE ma/L 
HARDNESS AS CaC03 ..rnglL 

151000 J 160000 J 
3.3 u 3.3 u 
!.4 B 2.1 B 
58.5 63.1 

I 220 L 170 L 
Ofi I 9.4 

0.52 
I -.- I 

I 0.27 I __- 
143 143 J 
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ISAMPLE I.D.: 1 S57SWO160101 1 S57SW0160101-D 1 

I 
LOCATION: 
SAMPLE DATE: I 

S57SWO16/50012 S57SW016KD012 
l/20/99 I 1120199 I 

ASSOCIATED DUPLICATE: S57SW0160101-D S57SWO160101 
NITRATE/NITRITE mglL 2.85 L 0.952 L 
DU 7 m 76 I II 1 , .I” , .., 

SALINITY SI 5.0 UR 5.0 UR 
SULFATE mg/L 270 L 210 L 
TOTAL DISSOLVED SOLIDS mg/L 488 L 666 L 
TOTAL ORGANIC CARBON mg/L 1.92 3.52 
TOTAL SUSPENDED SOLIDS mg/L 10.0 UL 5.0 UL 
TURBIDITY NTU 5.09 L 4.89 L 
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SAMPLE I.D.: S57SWOO20101-F S57SWOO30101-F S57SWOO40101-F S57SWOO70101-F S57SWOO90101-F S57SWO140101-F S57SWO160101-F 

LOCATION: MH-429 MH-01 (MH-430) MH-02 (MH-431) IW-60 (MH-489) S57SW009/SD005 S57SW014/SDOlO S57SW016/SD012 

SAMPLE DATE: 1127199 l/22/99 l/22/99 1127199 l/20/99 l/7/99 l/20/99 

ASSOCIATED DUPLICATE: S57SWOl60101-F- 

DISSOLVED INORGANICS @9/L) 
ALUMINUM 17.4 UL 189 0 674 J 17.4 UL 69.9 B 59.8 69.7 0 
ANTIMONY 2.6 U 2.7 B 2.7 0 2.6 U 2.9 El 4.2 U 2.6 U 
ARSENI 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.0 u 3.6 U 
BARIUM 19.0 25.1 23.7 21.2 K 23.1 13.3 16.4 
BERYLLIUM 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.20 u 0.10 u 
CADMIUM 0.30 u 0.41 0 0.45 I3 0.30 u 0.38 B 0.40 u 0.36 B 
CALCIUM 9070 K 13400 12600 9910 K 14100 8560 28700 
CHROMIUM 0.6 U 0.67 0.89 0.60 U 0.60 U 0.70 u 0.60 U 
COBALT 5.5 K 6.0 5.8 4.3 K 7.6 4.1 0 22.5 
COPPER 8.6 B 12.5 12.2 9.8 B 4.9 B 5.1 0 3.4 0 
IRON 609 K 601 653 595 K 267 205 22.1 B 
LEAD 2.6 B 3.1 L 2.7 L 1.9 B 1.3 L 1.7 u 1.0 UL 
MAGNESIUM 1850 2810 2690 2080 3750 1360 14100 
MANGANESE 80.6 K 79.5 73.6 99.0 K 121 41.9 351 
MERCURY 0.10 u 0.10 u O.lU 0.10 u 0.10 u 0.10 u 0.10 u 
NICKEL 1.6 1.1 u 1.5 2.5 K 2.6 2.2 22.2 
POTASSIUM 2690 2920 2750 2730 3100 1210 6420 
SELENIUM 2.5 u 3.1 K 2.5 u 2.5 U 2.5 K 1.9 UJ 2.5 U 
SILVER 0.70 u 0.70 u 0.73 B 0.70 u 0.70 u 0.80 U 0.70 u 
SODIUM 47900 52300 49000 50500 65700 J 7830 K 156000 J _ 
THALLIUM 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 3.3 u 
VANADIUM 0.93 K 3.9 0 4.6 B 0.72 K 3.4 B 0.80 U 1.1 I3 
ZINC 72.0 K 60.7 50.8 52.3 K 36.3 K 61.2 43.3 
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SAMPLE I.D.: S67SW0160101-F-D 
LOCATION: s57swo16/SDOl2 
SAMPLE DATE: l/20/99 
ASSOCIATED DUPLICATE: 1 S57SWO160101-F 1 
DISSOLVED INORGANICS (pg/L) 

ALUMINUM 
ANTIMONY 
ARSFNI 

78.6 B 
2.6 U 

. .--. . 3.6 U 
BARIUM 17.3 

IRON I 8.9 0 
t r.- A ,T ,I# 
LeHlJ I I.” “L 

MAGNESIUM 15000 

I 
I 

MANGANESE 364 
..F,.._I en-1 I ,..fi 8, I 
IVWl3L”l-t” 

NICKEL 
POTASSILJM 

I “.I” ” 

23.2 
I 6720 

SELENIUM 2.5 u 
SILVER 0.70 u 
SODIUM 164000 J 
THALLIUM 3.3 u 
VANAI-III IM I!? R 

t 
. . . . . . .v....., 1 ..I - 

ZINC I 46.6 I 
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ISAMPLE I.D.: 1 S67SDOO50101 I S57SD0060101 1 S57SD0070101 1 S57SD0080101 1 S57SD0090101 1 S67SD0100101 1 S57SDOllOlOl 1 S57SD0120101 1 

LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 

ASSOCIATED DUPLICATE: 
VOLATILES &g/kg) 

1 ,I ,l-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1 ,I ,2-TRICHLOROETHANE 
l,l-DICHLOROETHANE 
1 ,I-DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,PDICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 

BENZENE 
__^..^_.^. ^--. .L_. ._..- 

S67SW009/SD005 S57sWOlO/SD006 S57SWOll/SD007 S57SWOlzISDOO6 S57SW013/SD009 S57SW014/SDOlO S57SW015/SDOll S57sWO16/SDO12 
01/20/99 01120/99 01/09/99 01/09/99 01/27/99 01/07/99 01/07/99 01120/99 

0 - 0.5 0 - 0.5 0 - 0.6 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
S57SD0120101-D 

13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ I6 UJ 12 u 12 u 12 u 13 UJ I3 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 

9J 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 18 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
13 UJ 16 UJ 12 u 12 u 12 u 13 UJ I3 UJ I4 u 
28 J 34 J 12 u 12 u 12 u 13 UJ 13 UJ 31 

13 UJ 16 UJ 12 u 12 u 12u 13 UJ 13 UJ 14 u _- 
>^ **. 16 UJ 12 u 12 u 12 u .?a 111 .n III .A,, - 

16 UJ 12 u 12 u 12 u 
16 UJ 12 u 12 u 12 u 

16 UJ 12 u 3J 12 u 13 UJ I 13 UJ I 
,6 II.1 i7 II 17 II 17 II 13 II.1 18 II.1 

BHVMVUIC;HLVHVMt I I-fANt 13 UJ I.3 “J I I.3 “J I 14 ” 
BROMOFORM 13 UJ 13 UJ 13 UJ 14 u 
BROMOMETHANE 13 UJ 13 UJ I 13 UJ I. 14u 
CARBON MXJl FIDE 13 UJ 14 u 

CARBON TETRACHLORID E 13 UJ .- I_ .- -- 14 u 

CHLOROBENZENE 13 UJ I 16 16 I!? UJ UJ Il.1 12 12 17 u u II 12 12 17 

13 UJ 13 UJ 14 u 

CHLOROETHANE 13 UJ 
I 

13 UJ 13 UJ 14 u 

CHLOROFORM 13 UJ I I” I., 1 . . ., I 3 

CHLOROMETHANE 13 UJ 16 UJ 12 u ;; 
u u II 

; 
I I 12 12 17 u u II I I 13 UJ 13 UJ 14 u 
I i; ; I 13 UJ 13 UJ 14 u 

^.^ ^ - .^... ^-^--..-..- 
(;Is-1,2-uI C;HLUHVt I HtNt I 

^̂ ^̂  
tiWU I 

. , 
4J 

I 
I 

>  ̂ II 
1z U 

I 
I 

.A,. II 12 ” I 
-,. ,I 
IC u I 13 UJ 13 UJ 14 u 

CIS-1,3-DI,, nL-9 Iv, , k-9 L,.L PI-II nOAPQnPENE I 4-2 III I” vv I Ifi Ill .” “I I 17 II q.. ” I 17 II I 17 II 13 UJ 13 UJ 14 u 
DIBROMOCHLOROMETHANE 13 UJ 16 UJ ! 12 u ! ;; ; 1 ;; ; ! 13 UJ 13 UJ 14 u 

1,. IdI I” ,I, .A II 
ETHYL ETHER I 14 J I 7J I 12 u I 12 u I 12 u I 
--. .\,* -r.*--.IC ^ I 16 UJ 12 u 12 u 12 u 

15 I? I 9.u I QR I AR I 
t I tiYLtStNLtNt 

METHYLENE CHLORIDE 
STY RENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-i,P-DICHLOROETHENE 
TRANS-1,: 3-DICHLOROPROPENE 

.--m. .-.*- TRICHLOhut I ntlut 
VINYL CHLORIDE 

XYLENES, TOTAL 
SEMIVOLATILES (Iq/kg) 

4 Q A -m,PUI gynx~l7cNF I,L,-r I I I “I IL I ,VVL .-..a.- 
I,P-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,CDICHLOROBENZENE 
2,2’-OXYEIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
7 A.nlCUi 

I.3 “J I I.5 “J I 14 ” 
4 

ZJ 13 UJ 13 UJ 14 u 
16 0 90 11 B 16 B 

13 UJ I 16 16 UJ UJ I 12 12 u u I 12 12 u u I 
13 UJ 

12 12 u u I 13 UJ 13 UJ 14 u 
13 UJ 13 UJ 14 u 

13 UJ 1 Ifi Il.1 ,” .,- I I 17 II .- v I 17 II .- I I 17 II I 13 UJ 13 UJ 14 u 
14 J I 16 UJ ! 12 u ! 12 u ! ;; ; 1 13 UJ 13 UJ 14 u 

13 UJ 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 
I I .n I II, J 16 UJ 12 u 12 u 12 u 13 UJ 13 UJ 14 u 

1000 J 16 UJ 12 u 12 u 12 u 13 11.1 .- -_ 13 UJ 14 u 

I 13 UJ I 
4c I,, I” vu I 

41 I, IL ” I 
39 I! 1L ” I 

,9 II IL ” I 
11 III I” “V I 

I 
11 III I” Y” I 

I 
,A I, IT Y 

430 u 420 U 460 U 
430 u 420 U 460 U 
430 u 420 U 460 U 
430 u 420 U 460 UR 
430 u 420 U 460 U 

1100 u 1100 u 1100 u 
430 u 420 U 460 U 

I I I 426 LJ 460 u 
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SAMPLE I.D.: S57SD0050101 S57SD0060101 S57SD0070101 S57SD0060101 S57SD0090101 S57SD0100101 S57SDOllOlOl S57SD0120101 
LOCATION: S57SWoo9/SDOO5 S57SWolO/SD006 S57SWOlllSD007 S57SW012/SD008 S57SW013/SD009 S57SWO14/SDOlO S57SW015/SDOll S57SW0161SD012 
SAMPLE DATE: 01/20/99 01/20/99 01/09/99 01109/99 01127/99 01/07/99 01/07/99 01/20/99 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 o- 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
ASSOCIATED DUPLICATE: S57SD0120101-D 

2,CDIMETHYLPHENOL 430 u 420 U 460 U 
2,4-DINITROPHENOL 1100 u 1100 u 1100 u 
2,CDINITROTOLUENE 430 u 420 U 460 U 
2,6-DINITROTOLUENE 430 u 420 U 460 U 
2-CHLORONAPHTHALENE 430 u 420 U 460 U 
2-CHLOROPHENOL 430 u 420 U 460 U 
PMETHYLNAPHTHALENE 90 J 420 U 460 U 
2-METHYLPHENOL 430 u 420 U 460 U 
P-NITROANILINE 1100 u 1100 u 1100 u 
P-NITROPHENOL 430 u 420 U 460 U 
3,3’-DICHLOROBENZIDINE 430 u 420 U 460 U 
3-NITROANILINE 1100 u 1100 u 1100 u 
4,6-DINITRO-2-METHYLPHENOL 1100 u 1100 u 1100 u 
4-BROMOPHENYL PHENYL ETHER 430 u 420 U 460 U 
4-CHLORO-3-METHYLPHENOL 430 u 420 U 460 U 
4-CHLOROANILINE 430 u 420 U 460 U 
4-CHLOROPHENYL PHENYL ETHER 430 u 420 U 460 U 
4-METHYLPHENOL 430 u 420 U 460 U 
4-NITROANILINE 1100 u 1100 u 1100 u 
4-NITROPHENOL 1100 u 1100 u 1100 u 
ACENAPHTHENE 84 J 420 U 460 U 
ACENAPHTHYLENE 430 u 420 U 460 U 
ANTHRACENE 190 J 59 J 460 U 
BENZO(A)ANTHRACENE 420 J 160 J 460 U 
BENZO(A)PYRENE 300 J 120 J 460 U 
BENZO(B)FLUORANTHENE 500 290 J 460 U 
BENZO(G,H,I)PERYLENE 190 J 57 J 460 U 
BENZO(K)FLUORANTHENE 140 J 77 J 460 U 
BlS(2-CHLOROETHOXY)METHANE 430 u 420 U 460 U 
BlS(2-CHLOROETHYL)ETHER 430 u 420 U 460 U 
BlS(P-ETHYLHEXYL)PHTHALATE 180 J 46 J 460 U 
BUTYLBENZYLPHTHALATE 430 u 420 U 460 U 
CARBAZOLE 82 J 420 U 460 U 
CHRYSENE 340 J 160 J 460 U 
DI-N-BUTYL PHTHALATE 430 u 61 J 460 U 
DI-N-OCTYL PHTHALATE 430 u 420 UJ 460 U 
DlBENZO(A,H)ANTHRACENE 50 J 420 UJ 460 U 
DIBENZOFURAN 80 J 420 U 460 U 
DIETHYL PHTHALATE 430 u 420 U 460 U 
DIMETHYL PHTHALATE 430 u 420 U 460 U 
FLUORANTHENE 750 380 J 460 U 
FLUORENE 130 J 44 J 460 U 
HEXACHLOROBENZENE 430 u 420 U 460 U 
HEXACHLOROBUTADIENE 430 u 420 U 460 U 
HEXACHLOROCYCLOPENTADIENE 430 u 420 U 460 U 



SAMPLE I.D.: S57SD0050101 
LOCATION: S57SWOOS/SD005 
SAMPLE DATE: 01/20/99 
DEPTH INTERVAL (FEET): 0 - 0.5 
ASSOCIATED DUPLICATE: 

HEXACHLOROETHANE 
lNDENO(l,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

430 u 
160 J 
430 u 
430 u 
50 J 
180 J 
430 u 
1100 u 

810 
430 u 

720 
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I I 

I I 

I I 

I I 

S57SD0090101 S57SDOlOOlOl S57SD0110101 S57SD0120101 7 
S57SWO13/50009 S57SWO14/SDOlO S57SWO15/SDOll S57SW016ISD012 

01/27/99 01/07/99 01/07/99 01/20/99 
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 

PESTlClDESlPCBs (&kg) 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
. 

4.3 u 4.2 U 4.6 U 
4.3 u 4.2 U 4.6 U 
4.3 u 4.2 U 4.6 U 

3, II 

EXPLOSIVES (pglkg) 
1,3,5-TRINITROBENZENE 
1.3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 

, 2.4-DINITROTOLUENE 

250 u 250 u 250 U 
250 u 250 u 250 U 
250 U 250 u 250 U 
250 U 250 u 250 u 
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SAMPLE I.D.: S57SD0050101 S57SD0060101 S57SD0070101 S57SD0060101 S57SDOO90101 S57SD0100101 S57SDOllOlOl S57SDOl20101 ’ 

LOCATION: S57SWOO9BD005 S57SWOlO/SDOO6 S57SWOlllSD007 S57SW012/SD006 S57SW013ISD009 S57SW014/SDOlO S57SWO15/SDOll S57SWOl6BDOl2 
SAMPLE DATE: 01120/99 01/20/99 01/09/99 01/09/99 01/27/99 01/07/99 01/07/99 01/20/99 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 o-o.5 0 - 0.5 0 - 0.5 0 - 0.5 

ASSOCIATED DUPLICATE: S57SD0120101 -D 
2,6-DINITROTOLUENE 250 U 250 U 250 U 
2-AMINO-4,6-DINITROTOLUENE 250 U 250 u 250 U 
2-NITROTOLUENE 500 u 500 u 500 u 
3-NITROTOLUENE 500 u 500 u 500 u 
4-AMINO-2,6-DINITROTOLUENE 250 U 250 u 250 U 
4-NITROTOLUENE 500 u 500 u 500 u 
HMX 500 u 500 u 500 u 
NITROBENZENE 250 U 250 u 250 U 
NITROCELLULOSE 31800 UR 45100 UR 46500 UR 
NITROGLYCERIN 5000 u 5000 u 5000 u 
NITROGUANIDINE 0.51 u 0.51 u 0.51 u 
RDX 500 u 500 u 500 u 
TETRYL 500 u 500 u 500 u 

INORGANICS (mg/kg) 
ALUMINUM 2260 3540 1480 586 
ANTIMONY 3.0 K 0.63 K 0.70 u 0.45 u 
ARSENIC 8.4 13.9 4.7 1.4 B 
BARIUM 23.2 52.5 7.4 8.0 
BERYLLIUM 0.27 L 0.50 L 0.16 0.15 
CADMIUM 0.76 K 0.69 K 0.10 0.26 0.10 B 
CALCIUM 2870 J 2660 J 696 113 0 
CHROMIUM 12.6 13.0 10.7 1.2 
COBALT 7.7 8.6 5.0 1.7 
COPPER 103 135 2.9 B 6.9 1.7 B 
CYANIDE 0.76 1.0 0.55 0.45 
IRON 20800 24200 7440 1360 
LEAD 182 K 88.9 K 2.5 I3 
MAGNESIUM 2070 1720 1180 66.6 
MANGANESE 150 239 96.4 J 15.6 
MERCURY 0.45 0.89 .031 u 1.9 L 0.02 u 
NICKEL 24.9 19.8 0.74 10.0 0.70 
POTASSIUM 187 400 152 190 
SELENIUM 0.82 B 1.5 B 0.32 U 0.43 u 
SILVER 0.15 K 0.38 K 

SbDIUM 118 L 298 L 
THALLIUM 0.53 UL 0.71 UL 0.69 u 0.57 UL 
VANADIUM 118 32.6 4.7 
ZINC 183 633 7.6 

SIMULTANEOUSLY EXTRACTED METALS (mglkg] 
CADMIUM(SEM) 0.25 0.49 0.16 0.03 0 
COPPER(SEM) 62.9 77.7 2.1 0.78 B 
LEAD(SEM) 140 J 80.2 J 12.7 3.1 J 
MERCURY(SEM) 0.006 L 0.016 L 0.0137 B 0.012 L 
NICKEL(SEM) 3.9 5.8 1.7 0.54 
ZINC(SEM) 78.0 129 48.0 4.8 
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SAMPLE I.D.: S57SD0050101 S57SD0060101 S57SD0070101 S57SD0080101 S57SD0090101 S57SDOlOOlOl S57SD0110101 S57SD0120101 

LOCATION: S57SWOO9/SDOO5 S57SWOlO/SD008 S57SWOll/SD007 S57SWO12BDOO8 S57SW013/SD009 S57SW014/SDOlO S57SW015/SDOll S57SWOl8/SDOl2 
SAMPLE DATE: 01/20/99 01/20/99 01 I09199 01/09/99 01/27/99 01/07/99 01107/99 01120/99 
DEPTH INTERVAL (FEET): 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 0.5 - 0 0.5 - 0 0.5 - 

ASSOCIATED DUPLICATE: S57SDO120101-D 

ACID VOLATILES SULFIDE (mg/kg) 
1 ACID VOLATILE SULFIDE I 64.4 I 80.8 80.1 K 57.1 u I 53.4 u I 
MISCELLANEOUS PARAMETERS 

PH 7.21 I I I I 7.51 7.44 

TOTAL ORGANIC CARBON mgikg 16000 J 36900 J 16900 J 19800 L 10700 J I 
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9) 
~THANE 
” -“‘)ETHANE 
w... , a ..4NE 

_, .--THANE 
OROETHENE 
OROETHANE 

I._. .-OROPROPANE 
UTANONE 
CYAhlnhlC 2-H,,,,.,,., 

4-METHYL-P-PENTANONE 
----. .- 

13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
12 II.1 a .- -- 

I 13 UJ 
^^ I 

AL% IUNt z.5 J 

BENZENE 13 UJ 

BROMODICHLOROMETHANE 13 UJ 
13 UJ 

L,,,,L-,.-..E 13 UJ 

METHYLENE CHLORIDE 16 B 

STYRENE 13 UJ 
Tcrl2~r-!-!I Am-x=Tl4Fhl!= 12 II.1 

I,Z-DICHL 

I L I I In”, lL”l IVL I I ILI.L 

.OROBENZENE 

TOLUENE 

1,3-DICHLOROBENZENE 

TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 

1 ,CDICHLOROBENZENE 

VINYL CHLORIDE 

2,2’-OXYBIS(I-CHLOF 
2.45TRICHLOP”D’-” 

XYLENES, TOTAL 
SEMIVOLATILES &g/kg) 

1 1,2,4-TRICHLOROBENZENE 

.” -- 

! 

13 UJ 

440 u 

I 

13 UJ 

440 u 

13 UJ 

440 u 

13 UJ 
13 UJ 
13 UJ 

1 440 u I 

IOPROPANE) 
xv, ,,iNOL 

3OPHENOL 

440 u 
1100 u 
440 u 

~. I -  

2,4,6-TRICHLOI 
2,4-DICHLOROPHENOL I 440 u 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 

S57SDO120101-D 
S57SW018/SD012 

01/20/99 
0 - 0.5 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

HEXACHLOROETHANE 
INDENO(1,2,9CD)PYRENE 
ISOPH 

S57SD0120101-D 
S57SW018/SD012 

01/20/99 
0 - 0.5 

1 S57SD0120101 
I AAn II 

IORONE 
‘r-.En n’ &’ TX-IPYI AMINF 

1 ..- - 

I 440 u 

I 440 u 
AA” I I N-NlThu~u-urtu-r ._. . _. .._.,. ._ 

N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITR(JtX3’7’“’ 

PENT/ 
PHEN, 
PHENb 
PYRENE 

I 1.4 J 

f,-l ‘YVL 0.34 J 
I 0.96 J 

BETA-BHC I L.L ” 
net TA 77 II 

t~vunlN 4.3 u 

ENDRIN ALDEHYDE a.3 u 
ENDRIN KETONE 4.3 u 

GAMMA-BHC (LINDANE) 2.2 u 

GAMMA-CHLORDANE 2.2 u 

HEPTACHLOR 2.2 u 

HEPTACHLOR EPOXIDE 2.2 u 

METHOXYCHLOR 
TOXAPHENE 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 

S57SD0120101-D 
s57swo16/SD012 

01/20/99 
0 - 0.5 
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~ASSOCIATED DUPLICATE: 1 S57SDOlzu1u1 ] 

ACID VOLATILES SULFIDE (mglkg) 
1 ACID VOLATILE SULFIDE I 81.3 I 
MISCELLANEOUS PARAMETERS I 

PH I 7.85 

TOTAL ORGANIC CARBON mg/kg 8000 J 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

S57SWOOlO102 S57SWOO20102 S57SWOO30102 S57SWOO40302 S57SWOO60102 S57SWOO70102 S57SWOO80102 S57SWOO9OlO2 S57SW0090102-D 

MH-427 MH-429 MH-01 (MH-430) MH-02 (MH-431) MH-487 IW-80 (MH-489) MH-497 S57SW009/SD005 S57SW009/SD005 

09127199 09127199 09127199 09/27/99 09/27/99 09127199 09127199 09127199 09/27/99 

S57SWOO90102-D S57SWOO90102 
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SAMPLE I.D.: S57SW0010102 S57SWOO20102 S57SWOO30102 557SWOO40302 S57SWOO60102 S57SWOO70102 S57SWOO80102 S57SWOO90102 S57SWOO90102-D 
LOCATION: MH-427 MH-429 MH-01 (MH-430) MH-02 (MH-431) MH-487 IW-80 (MH-489) MH-497 S57SW009/SD005 S57SW009KD005 
SAMPLE DATE: 09127199 09127199 09/27/99 09127199 09/27/99 09/27/99 09/27/99 09127199 09/27/99 
DEPTH INTERVAL (FEET): 

I “.I ” I “.I ” I “.I ” I I “.I ” I I “.I ” I “.I ” 
n2 ii n2 ii n2 ii 

NITROBENZENE IU 1 u 1 u 1 u 1 u 1 u 
NITROCELLULOSE 500 u 500 u 500 u 500 u 620 500 
NITROGLYCERIN 0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 
NITROGUANIDINE 20 u 20 u 20 u 20 u 20 u 20 u 
RDX 0.8 U 0.8 u 0.8 U 0.8 U 0.8 U 0.8 U 
TETRYL 1 u IU IU 1 u 1 u 1 u 
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0 ITt 
TO : 

FROM: 

SUBJECT: 

G. LATULIPPE DATE: JANUARY 7,1999 

GRETCHEN A. PHIPPS COPIES: 
&ncf 

MISCELLANEOUS DATA VALIDATION -AMMONIUM PERCHLORATE, 
NITROGUANIDINE, NITROCELLUOSE AND TOTAL ORGANIC CAALBON 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9810053 

SAMPLES: 14IAqueousl 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-l I-8-1 63 

RB-100998 
S41 MWOOl UOO4 
S41 MW004U004 
S42MW002U004 
S42MW004U004 
S42MW007U004 
S57FBlOO998-2 

S41DUP300 
S41 MWOO2UOO4 
S42DUP300 
S42MWO03U003 
S42MWOO8U004 
S57FB100998-1 
S57RB100998 

Overview 

The sample set for SDG 9810053, NSWC Indian Head, consists of ten (10) aqueous 
environmental samples. Two (2) rinsate blanks (RB-100998 and S57RB100998) two (2) field 
blanks (S57FB100998-1 and S57FB100998-2) and two (2) field duplicate pairs welre included 
within this SDG. 

All samples, with the exception of S57FB100998-1, S57FB100998-2 and 857RB100998, were 
analyzed for ammonium perchlorate. Samples RB-100998, S41 DUPBOO. S41 MWOOI UOO4, 
S41 MW002U004, S41MW004U004, S57FBlOO998-1, S57FBlOO998-2 and S57RB100998 were 
analyzed for nitroguanidine and nitrocellulose. Samples S57FB100998-1, S57FB100998-2 and 
S57RB100998 were analyzed for Total Organic Carbon (TOC). The samples were collected by 
Tetra Tech NUS on October 7,8 and 9, 1998 and analyzed by GP Environmental Services under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control 
(CIA/CC) criteria. 

Summar-v 

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, calibration data, 



MEMO TO: G. LATULIPPE - PAGE 2 PITT-1 1-8-I 63 
DATE: JANUARY 7,1999 

laboratory method/preparation blanks, matrix spike results, laboratory duplicate results, laboratory 
control sample (LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Ammonium Perchlorate analyses were conducted between 32 and 34 days after collection. No 
holding time for ammonium perchlorate analyses is defined, therefore no validation action was 
taken. 

Several dilutions were used for Ammonia Perchlorate analyses. No reference to the logic for the 
dilutions was included in the Case Narrative. The laboratory was contacted for an explanation, 
but was unable to provide one. The laboratory reviewed the raw data and stated that the most 
concentrated sample results should be used. 

The following samples were ran for Ammonia Perchlorate with elevated detection limits: 
S42MW003U003, S42MWOO4U004, S42MW006U004 and S42MW007U004. 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic and Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA 
Region III, and the NFESC document entitled “Navy installation Restoration Laboratory Quality 
Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified i*NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

/ Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PITT-11-6-163 
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Data Qualifier KeK 

u - Value is a nondetect as reported by the laboratory. 

PI-IT-11-6-163 



I-rtl Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: 

PITT-I i -8-2aj3 

NOVEMBER 39, m8 

FROM: GRETCHEN A. PHIPPS COPIES: 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9810062 

SAMPLES: 7ISoilsJ 

S57DUP003 
S57SB0080101 
S57SS0080101 

S57SBOO70101 S57SBO070201 
S57SBOO80201 s57ss0070101 

Overview 

The sample set for SDG 9810082, NSWC Indian Head, consists of seven (7) soil environmental 
samples, One (1) duplicate pair (S57SB0080101/ S57DUP003) was included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals. The sample were collected by 
Tetra Tech NUS on October 7 and 8, 1998 and analyzed by GP Environmental Services under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control 
(QAIQC) criteria. TAL metals analyses were conducted using Contract Laboratory Program (CLP) 
methodologies. 

Summary 

All analytes, with the exception to those qualified as ‘UR”, were successfully analyzed. The 
findings offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, post digestion spike recovery results, laboratory 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 

All analyses, with the exception of Mercury, were conducted using Inductively Couipled Plasma 
(ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 
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The interfering analyte iron was present in samples S57SSOO70101, S57DUP003, 
S57SB0080101 and S57SSOO80101 at a concentration which was comparable to the level of 
iron in the Interference Check Sample (ICS) solution. Several analytes namely antimony, 
chromium, cobalt, lead, manganese, nickel, selenium, vanadium and zinc were present in the 
ICS solution at concentration which exceeded the Instrument Detection Limit (IDL). 
Interference affects exist for nickel and selenium. The positive results reported for nickel were 
qualified as biased high, ‘K”. The nondetected results reported for selenium were qualified as 
biased low, ‘UL”. 

The MS %R’s for cobalt and lead were ~125% quality control limit. The positive results 
reported for cobalt and lead were qualified as biased high, “K”. 

The MS %R for selenium was ~75% quality control limit. The positive and nondetected 
results reported for selenium were qualified as biased low, ‘L” and ‘UL”, respectively. 

The MS %R for manganese was >125% quality control limit. The positive results reported for 
manganese were qualified as estimated, ‘J”, as a result of conflicting noncompliances. 

Laboratory duplicate imprecision >35% was noted for manganese. The positive results 
reported for manganese were qualified as estimated, ‘J”. The direction of bias could not be 
determined. 

The CRDL %R for thallium was >llO% quality control limit. However, no validation actions were 
required as the sample results for thallium were either nondetects or qualified for blank 
contamination. 

A comparison of field duplicate pairs (S57SBOO80101/ S57DUP003) is included in Appendix C. 
However, no validation action is required per regional guidance. 

Executive Summaw 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-l 10% quality 
control limits. Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in several 
samples. The MS %R’s for antimony, cobalt, lead, manganese and selenium were outside the 
75-125% quality control limit. Laboratory duplicate imprecision was noted for manganese. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PI-IT-1 l-8-203 
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Data Qualifier Key: 

U 

B 

L 

UL 

K 

UR 

J 

PITT-1 l-8-203 

Value is a nondetect as reported by the laboratory. 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Positive result is considered biased low, “L”, as a result of validation 
noncompliances. 

Nondetected result is considered biased low, “UL”, as a result of validation 
noncompliances. 

Positive result is considered biased high, ‘K”, as a result of validation 
noncompliances. 

Nondetected result is considered unusable, ‘UR”, as a result of validation 
noncompliances. 

Positive result is considered estimated, “J”, as a result of validation 
noncompliances. 



I-M Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

The sample 

PIlT-O4-9-146 

G. LATULIPPE DATE: APRIL 30,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS, 
CYANIDE AND MISCELLANEOUS PARAMETERS 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901178 

5lAqueousl 

S57MWOO80101 S57MW0090101 S57MW0090101-F 
S57MWOlOlOl S57MWOlOlOl-F 

set for SDG 9901178, NSWC Indian Head, consists of five (5) aqueous 
environmental samples. , 

Sample S57MW0080101 was analyzed for pH and total dissolved solids (TDS). Samples 
S57MW0090101 and S57MW010101 were analyzed for target analyte list (TAL) metals, cyanide, 
ammonium perchlorate, hardness, nitrocellulose, pH, TDS and total organic carbon (TOC). 
Samples S57MW0090101 -F and S57MWOlOlOl -F were analyzed for dissolved TAL metals. The 
samples were collected by Tetra Tech NUS on January 26, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance I 
Quality Control (QAIQC) criteria. All metals and cyanide analyses were conducted using Contract 
Laboratory Program (CLP) methodologies. Ammonium perchlorate analyses were conducted 
using EPA method 3000. Hardness analyses were conducted using EPA method 130.2. pH 
analyses were conducted using EPA method 150.1. TDS analyses were conducted using EPA 
method 160.2. TOC analyses were conducted using SW 846 method 9060. Nitrocellulose 
analyses were conducted using the USATHAMA method. 

Summary 

All analytes, with exception to those qualified as “UR”, were successfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, laboratory/field duplicate results, laboratory 
control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 
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Areas of concern with respect to data quality are listed below. 

Maior Problems 

l The seven (7) day holding time from collection to extraction for nitrocellulose was exceeded 
by thirty-one (31) days. The nondetected result reported for nitrocellulose was qualified as 
rejected, “UR”. The positive result reported for nitrocellulose was qualified as biased low, “L”. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for sodium was <90% 
quality control limit. The positive results <2X CRDL reported for sodium were qualified as 
biased low, “L”. 

. The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Arsenic 
Barium(‘) 
Calcium”) 
Cobalt 
Copper”’ 
Iron 
Magnesium 
Manganese”) 
Potassium(‘) 
Selenium 
Vanadium 
Zinc”’ 

Maximum 
Concentration 
53.1 jig/L 
43pglL 
0.83OpglL 
111.175~g1L 
0.8pglL 
1.575jlgIL 
18.8pgIL 
46.6pgIL 
0.295j.lglL 
22.039pgIL 
2.9pgIL 
0.7pglL 
1.651 /rglL 

Action 
Level (aoueous) 
265.5j.rglL 
21.5j.lgIL 
4.15j.lgtL 
555.9pgIL 
4.0j.lgIL 
7.875pgIL 
94pglL 
233pglL 
1.475pglL 
l.lO.l95ilg/L 
14.5pglL 
3.5j.lgIL 
8.255pglL 

(1) Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results 
c the action level for aluminum, arsenic, copper, iron and vanadium were 
qualified, “B”, as a result of blank contamination. No action was taken for the 
remaining analytes since either the results were > than the action level or were 
nondetects. 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrocellulose were ~80% 
quality control limit. The positive result reported for nitrocellulose was qualified as biased low, 
“L”. 
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The CRDL %Rs for arsenic and selenium were 410% quality control limit. However, no 
validation action was required as all result reported for arsenic and selenium were either 
nondetected or qualified, ‘B”, as a result of blank contamination. 

QC analyses were not conducted on total TAL metals. 

TDS data was not included in the original data package. The laboratory was notified and provided 
the missing data. 

Executive Summary 

Laboratory Performance: The holding times for nitrocellulose was exceeded. The CRDL %Rs 
sodium was <90% quality control limit. Several analytes were present in the laboratory method / 
preparation blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

. . 
I 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

L - Positive result is considered biased low, ‘L”, as a result of technical 
noncompliances. 

UR - Nondetected result is considered rejected , “UR”, as a result of technical 
noncompliances. 

i :-.. 



TO : 

FROM: 

SUBJECT: 

G. LATULIPPE DATE: DECEMBER I,1998 

GRETCHEN A. PHIPPS COPIES: Tg~y>~~ 

MISCELLANEOUS DATA VALIDATION -NITROCELLULOSE, 
NITROGUANIDINE, PH AND TOTAL ORGANIC CARBON 
CT0 24% NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9810062 

SAMPLES: 1 O/Soils/ 

S57DUP003 
S57SBOO80101 
S57SSOO80101 
S57SSOO20101 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 I-8-204 

S57SBOO70101 S57SBOO70201 
S57SB0080201 s57ss0070101 
S57SBOO20101 S57SBOO20201 

The sample set for SDG 9810082, NSWC Indian Head, consists of seven (7) soil environmental 
samples, One (1) duplicate pair (S57SB0080101/ S57DUP003) was included within this SDG. 

All samples, with exception of samples S57SBOO20101, S57SB0020201 and S57SS0020101, 
were analyzed for Nitrocellulose, Nitroguanidine and pH. Samples S57SB0020101, 
S57SBOO20201 and S57SSOO20101 were analyzed for Total Organic Carbon (TOC). The sample 
were collected by Tetra Tech NUS on October 7 and 8, 1998 and analyzed by GP Environmental 
Services under Naval Facilities Engineering Service Center (NFESC) Quality Assurance I Quality 
Control (QA/QC) criteria. Nitrocellulose analyses were conducted using USATHAMA 
methodologies. Nitroguanidine analyses were conducted using USAEC methodologies. TOC 
analyses were conducted using the Lloyd Kahn method. 

Summarv 

All analyses were successfully conducted. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation blanks, matrix spike results, laboratory duplicate results, 
laboratory control sample (LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l None. 
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l The holding time for TOC analyses was exceeded by thirteen (13) days. The positive and 
nondetected results reported for TOC analyses were qualified as biased low, ‘L” and ‘UL”, 
respectively. 

A comparison of field duplicate-pair (S57SB0080101/ S57DUP003) is included in Appendix C. 
However, no validation action is required per region guidance. 

Laboratory Performance: The holding time for TOC analyses was exceeded by thirteen (13) 
days. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting date 
quality. 

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

Gretchen A. Ph&ps 

L Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PITT-11-8-204 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

pm-1 I-8-204 

L - Positive result is considered biased low, I”, as a result of validation 
noncompliances. 

UL - Nondetected result is considered biased low, “UL”, as a result of validation 
noncompliances. 



f \ 

IRl Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r-11-8-174 

TO: GEORGE LATULIPPE DATE: DECEMBER lo,1998 

FROM: JUSTIN ORBICH cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAlSVOAlPESTlPCBlEXP 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG 9810053 

SAMPLES: 18IAqueous 

RB-100998* 
S41 MWOOl UOO4* 
S41 MW004U004’ 
S42MW002U004 
S42MW004U004 
S42MW007U004 
S57FB100998-2* 
S57TB100998-1 
TB-1008898-l 

S41 DUP300’ 
S41 MW002U004* 
S42DUP300 
S42MW003U003 
S42MW006U004 
S57FB100998-l* 
S57RB100998’ 
TB-100798 
TB-100898-2 

Overview 

The sample set for CT0 245, Naval Surface Warfare Center (NSWC), Indian Head, SDG 9810053, consists 
of eighteen (18) aqueous environmental samples, which includes four (4) trip blanks (designated TB), two 
(2) nnsate blanks (designated RB), and two (2) field blanks (designated FB). The volatile environmental 
samples were analyzed for Target Compound List (TCL) organic compounds including ethyl ether. The 
aqueous environmental samples were analyzed for TCL semivolatile and pesticide/PCB organic 
compounds. The explosive environmental samples were analyzed for TCL organic compounds including 
nitroglycerine. The trip blanks were analyzed for TCL volatiles organic compounds only. The samples 
designated (*) were analyzed for explosive/nitroglycerine organic compounds only. There were two (2) field 
duplicate pairs (S41 DUP3OO/S41 MW004U004 and S42DUP300/S42MWOOGU004) in this SDG. 

The samples were collected by Tetra Tech, NUS on August 7*, 8”, and 9*, 1998, and analyzed by GP 
Environmental Services, Inc. The volatile, semivolatile, pesticide/PCB, and explosive compound analyses 
were analyzed under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAKX) criteria. The volatile, semivolatile, and pesticide/PCB analyses were conducted using the 
U.S. EPA Contract Laboratory Program (CLP) SOW OLC02.1 analytical and reporting protocols. The 
explosive and nitroglycerine analyses were conducted using SW 846 method 8330. 

Summary 

All compounds were successfully analyzed with the exception of those compounds that were rejected. The 
findings offered in this report are based upon a general review of all available data including data 
completeness, holding times until extraction/analysis, GC/MS tuning, initial and continuing calibration data, 
laboratory and field quality control blank results, surrogate spike recoveries, Matrix Spike/Matrix Spike 
Duplicate (MSIMSD) results, Laboratory Control Sample (LCS) results, internal standard performance, 
compound identification and quantitation, detection limits, and Tentatively Identified Compound (TIC) 
evaluation. 

Areas’of concern with respect to data quality are listed below. 
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l Volatile initial and continuing calibrations yielded Relative Response Factors (RRFs) below the 0.05 
quality control limit for acetone, 2-butanone, and 2-hexanone. The nondetected results were qualified 
as rejected, (UR), in the affected samples. 

. In sample S57FB100998-2, the explosive surrogate recovery yielded a zero percent recovery for 4- 
nitroanaline. The nondetected results were qualified as rejected, (UR). 

Minor Problems 

l The following compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound Concentration 
Methylene chloride 1.5pglL 
Chloroform 1.5j.lgIL 
2-Butanone”’ 3.1 pg/L 
Carbon disulfide”’ 0.7pglL 
Trichloroethene”’ 0.9j.lglL 

Auueous Action Level 
15Opg/L 
5.5pglL 
31 .Oug/L 
3.5pglL 
4.5pglL 

Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 

2.0jlglL 2O.Opg/L 
1 .Oug/L 1 O.Oj.lg/L 

rl’ Rinsate Blank 
(*I Trip Blank 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. Positive results for methylene chloride, carbon disulfide, chloroform, 
trichloroethene, bis(2ethylhexyl)phthalate, and di-n-butylphthalate reported at concentrations below 
the action level were qualified (B) as a result of blank contamination. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contamination. It should 
be noted that the field blank (S57FB100998-2) was collected from a potable water source and was 
not evaluated as a field quality control blank. 

l The volatile initial calibration %RSD exceeded the 50% quality control limit for methylene chloride. The 
nondetected results were qualified as estimated, (UJ), in the affected samples. The direction of bias is 
unknown. 

l The volatile continuing calibration %Ds exceeded the 25% quality control limit for carbon disulfide and 
vinyl chloride. The positive results were qualified as estimated, (J), in the affected samples. The 
direction of bias is unknown. 

l In sample S57RB100998, the volatile internal standard, 1,4dichlorobenzened4, yielded areas below 
the quality control limits. The nondetected results were qualified as estimated, (UJ), in the compounds 
associated with 1,4dichlorobenzened4. The direction of bias is unknown. 

l The explosive continuing calibration %Ds exceeded the 15% quality control limits for tetryl. The 
nondetected results were qualified as estimated, (UJ), in the affected samples. The direction of bias is 
unknown. 
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. Positive results reported at concentrations below the CRQL were qualified as estimated, (J). The 
direction of biased is unknown. 

Notes 

Several initial and continuing calibration %RSDs and %Ds for volatiles exceeded the validation quality 
control limits. Validation action is not required since the %RSDs and %Ds were less than 50%. 

In the volatile fraction, sample S57FB100998-2 detected several compounds of a potable water source. 
The contaminants were not used to qualify data based on blank contamination. 

In the volatile MS/MSD, the Relative Percent Difference (%RPD) exceeded the quality control limits for 
benzene in sample S42MWO02U004. No action was warranted based’on MS/MSD data alone, as per the 
Functional Guidelines. 

The volatile LCS yielded a %R below, the quality control limits for vinyl chloride. No action was warranted 
based on LCS data alone, as per the Functional Guidelines. 

Sample S4IDUP300 and S41MW004U004 were diluted 2X due to the concentration of trichloroethene 
above the instruments linear calibration range. Results from the dilution were transposed over the 
undiluted sample and used for validation purposes. 

Sample S42MW004U004 was diluted 500X due to the concentration of trichloroethene and cis-1,2- 
dichloroethene above the instruments linear calibration range. Results from the dilution were transposed 
over the undiluted sample and used for validation purposes. 

In the volatile fraction, ethyl ether was added to the TCL. 

Several semivolatile surrogate recoveries exceeded the quality control limits. No action was taken due to 
the nondetected compounds. 

In the semivolatile MS/MSD, the %R exceeded the quality control limits for diethylphthalate and 
hexachlorobenzene in sample S41MW002U004. No action was warranted based on MS/MSD data alone, 
as per the Functional Guidelines. 

In the semivolatile MS/MSD, the %R exceeded the quality control limits for 4chloroaniline in the method 
blank sample. No action was warranted based on MS/MSD data alone, as per the Functional Guidelines. 

Several LCS recoveries were below the quality control limits. No action is taken on LCS data alone, as per 
the Functional Guidelines. 

The Tentatively Identified Compound (TIC), Hexadecanoic acid, was identified in the semivolatile method 
blank. The presence of this compound in the following sample should be considered a false positive: 

RB-100998 
S41 MWOOI UO04 
S42DUP300 
S42MW003U004 
S42MW006U004 
S57FBI 00998-l 
S57RB10098 

S41 DUPSOO 
541 MWOOZU004 
S42MW002U004 
S42MW004U004 
S42MW007U004 
S57FBI 00998-2 
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The semivolatile compounds, 1,3dichlorobenzene, 1,4dichlorobenzene, 1,2dichlorobenzene, and 1,2,4- 
trichlorobenzene were analyzed within the volatile TCL. 

Several pesticide resolution recoveries were below the quality control limits for one column . No action was 
warranted due to only one column being outside the quality control limits. 

In the pesticide fraction, the initial calibration RPD% exceeded the quality control limit for beta-BHC and 
4,4’-DDT on column RTX-1701. No action was warranted due to column DB-5 being within the quality 
control limits for the aforementioned compounds. 

The pesticide surrogate recovery exceeded the quality control limits for decachlorobiphenyl in the method 
blank analysis. No action was taken due to the sample being in the method blank. 

The MS/MSD and LCS for nitroglycerine exceeded the quality control limits. No action was warranted due 
to the nondetected compounds, and no action is taken on either MSlMSD or LCS data alone, as per the 
Functional Guidelines. 

In the explosive fraction, nitroglycerine was added to the TCL. 
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Executive Summary 

Laboratory Performance: Several volatile RRF noncompliances were noted. The nondetected results 
were qualified as rejected, (UR). Several volatile and explosive continuing calibration %Ds exceeded the 
quality control limit. Several pesticide resolution recoveries were below the quality control criterion. Blank 
contamination was detected in the laboratory method blanks for chloroform, methylene chloride, bis(2- 
ethylhexyl)phthalate, and di-n-butylphthalate. Several samples were diluted due to the detection of 
trichloroethene and cis-1,2dichloroethene above the instruments linear calibration range. 

Other Factors Affecting Data Qua/iQ; Several semivolatile, pesticide/PCB, and explosive surrogate 
recoveries were outside the quality control limits. Several MS/MSDs and LCSs noncompliances were noted 
in all the organic fractions. The volatile internal standard, l,rldichlorobenzened4, was below the quality 
control limits. Blank contamination was detected in the field quality control blanks for 2-butanone, carbon 
disulfide, and trichloroethene. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation” (September, 1994) as amended for use within 
EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy Installation Restoration 
Laboratory Quality Assurance Guide” (February, 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



DATA QUALIFIER KEY 

U 

J 

UJ 

UR 

B 

Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

Positive result is estimated as result of a value below the CRQL or a technical 
noncompliance. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 

Value is rejected as a result of initial calibration RRF below the 0.05 quality control 
limit or internal standard with a zero percent recovery. 

Nondetected blank (for Region Ill) as a result of blank contamination and should 
not be considered present. 



SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

Fraction Named TIC 

Semivolatile Hexadecanoic acid 
Unknown, Dichlorobenzoic acid 



0 xi 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PrIT-o4-9-245 

GEORGE LATULIPPE DATE: APRIL 29,1999 

JUSTIN ORBICH cc: DV FILE 

ORGANIC DATA VALIDATION - VOA/SVOA/PEST/PCB/EXP 
CT0 245 - NSWC INDIAN HEAD 
SDG 9901029 

4lAqueous 

S57RB0010001 l s57sw0140101 
s57sw0150101* S57TB0010001” 

The sample set for CT0 245, Naval Surface Warfare Center (NSWC), Indian Head, SDG 9901164, 
consists of four (4) aqueous environmental samples, which includes one (1) rinsate blank 
(designated RB) and one (1) trip blank (designated TB). One sample S57SWO140101 was 
analyzed for Target Compound List (TCL) semivolatile, pesticide/PCB organic compounds, and 
explosive organic compounds including nitroglycerine and nitroguanidine. The samples designated 
(‘) were analyzed for TCL volatile organic compounds including ethyl ether. No field duplicate pairs 
were included within this SDG. 

The samples were collected by Tetra Tech, NUS on January 7*, 1999, and analyzed by GPL 
Environmental Services, Inc. The volatile, semivolatile, pesticide/PCB, and explosive compound 
analyses were analyzed under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIOC) criteria and were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) SOW OLC02.1 and SW 846 method 8330 analytical and reporting 
protocols. 

Summary 

All compounds were successfully analyzed with the exception of those compounds that were 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, GClMS tuning, initial and 
continuing calibration data, laboratory and field quality control blank results, surrogate spike 
recoveries, Matrix Spike/Matrix Spike Duplicate (MSIMSD) results, Laboratory Control Sample 
(LCS) results, internal standard performance, compound identification and quantitation, detection 
limits, and Tentatively identified Compound (TIC) evaluation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l In the volatile fraction, the initial and continuing calibration Relative Response Factors (RRFs) 
were below the 0.05 quality control limit for acetone, 2-butanone, 2-hexanone, ethyl ether, and 
4-methyl-2pentanone. The nondetected results were qualified as rejected (UR), in all affected 
samples. 
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. In the volatile fraction, the continuing calibration RRF was below the 0.05 quality control limit for 
1,2-dibromo-3chloropropane. The nondetected results were qualified as rejected (UR), in all 
affected samples. 

Minor Problems 

. The following volatile compounds were detected in the field quality control blanks at the 
maximum concentrations indicated below: 

Compound Concentration Aoueous Action Level 
Methylene chloride 1 .Gpg/L 16.Opg/L 

Sample aliquot and dilution factors were taken into consideration during the applifcation of all 
action levels. Positive results for methylene chloride reported at concentrations below the 
action level were qualified (B) as a result of blank contamination. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contaminaltion. ~-~----. ---__--- 

. In the volatile fraction, the initial and continuing calibration RRF was below the 0.05 quality 
control limits for acetone. The positive results were qualified as estimated (J), in the affected 
samples. The direction of bias is unknown. 

. In the volatile fraction, the continuing calibration Percent Difference (%D) exceeded the 25% 
quality control limit for methylene chloride. The positive results were qualified as estimated (J), 
in the affected samples. The direction of bias is unknown. 

. The following semivolatile compounds were detected in the laboratory method blanks at the 
maximum concentrations indicated below: 

Compound Concentration Aqueous Action Level 
Bis(2ethylhexyl)phthalate 1 .Opg/L 1 O.OpgIL 

Sample aliquot and dilution factors were taken into consideration during the application of all 
action levels. Positive results for bis(2ethylhexyl)phthalate reported at concentraltions below 
the action level were qualified (B) as a result of blank contamination. 

. Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 
The direction of biased is unknown. 

In the volatile fraction, several continuing calibration %Ds exceeded the 25% quality control limits. 
No action was warranted since only nondetected results were reported and the %Ds did not exceed 
50%. 

It should be noted in the volatile fraction, the laboratory did not include ethyl ether in the initial and 
continuing calibration standards. The laboratory was notified and provided amended Fiorm Vls and 
Vlls that included ethyl ether. 

It should be noted 1.2,4-trichlorobenzene was analyzed within the volatile fraction. 

In the volatile fraction, ethyl ether was added to the TCL. 
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In the volatile sample S57SW0150101, 1,2,4Arichlorobenzene was inconsistently reported on the 
Form I and the electronic data. The reviewer amended the electronic data to match the Form I for 
1,2,4-trichlorobenzene. 

In the semivolatile fraction, the Tentatively Identified Compound (TIC), unknown was detected in the 
semivolatile method blank, The presence of this TIC should be considered a false positive. 

In the pesticide/PCB fraction, the Performance Evaluation Mixture (PEM) Relative Percent 
Difference (RPD exceeded the 25% quality control limit for 4,4’-DDT and Methoxychlor on l/22/99 
at 1419 on column RTX-1701. No action was warranted since only nondetected results were 
reported and the RPD was within the quality control limit on column DB-5. 

In the explosive fraction, the Laboratory Control Sample (LCS) %Rs exceeded the quality control 
limits for nitroglycerine. No action was taken since no positive results were reported. 

. 
In the explosive fraction, nitroglycerine and nitroguanidine were added to the TCL. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs were below the 0.05 quality 
control limits for acetone, 2-butanone, 2-hexanone, ethyl ether, and dmethyl-2-pentanone. The 
continuing calibration RRF was below the 0.05 quality control limit for 1,2dibromo-3chloropropane. 
Methylene chloride and bis(2ethylhexyl)phthalate were detected as blank contaminants. Several 
volatile continuing calibration %Ds exceeded the 25% quality control limits. In the pesticide/PCB 
fraction, the PEM RPD exceeded the 25% quality control limit on column RTX-1701. 

Other Factors Affecting Data Qua/i@: The explosive LCS %R exceeded the quality control limit 
for nitroglycerine. In the volatile fraction, 1,2,4-trichlorobenzene was inconsistently reported on the 
From I and the electronic data in sample S57SW0150101. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (September, 1994). as amended 
for use within EPA Region III, and the NFESC Interim Guidance Document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (February, 1996). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

_ -- -- -- ---. .- --- 

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Summarv Tentatively Identified Compounds (TICS) 

Fraction Named TIC 

Volatiles None detected. 

Semivolatile None detected. 
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SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONIDENCE 

PlTr44-9-232 

GEORGE LATUUPPE DATE: APRIL 28,1999 

DANA PIETO cc: DV FILE 

ORGANIC DATA VALlDATlON - VOCs, SVOCs, PESTIPCBs, EXPLOSlVEIS, & 
NlTROGUANlDlNE 
CT0 245, NSWC INDlAN HEAD, MARYLAND 
SDG 9901031 

Solids: 3 

S57SBOO20301 S57SD0100101 S57SD0110101 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG WO016, consists of three solid 
environmental samples. The environmental samples were analyzed for target compound list (TCL) volatile 
organic compounds. Sample S57SDOlOOlOl was analyzed for TCL semivolatile, pesticide/PCB, explosives, 
and nitroguanidine compounds. 

The samples were collected by Tetra Tech NUS on January 7, 1999, and analyzed by GPL Laboratories. 
The volatile, semivolatile, pesticide/PCB, explosives, and nitroguanidine compound analyses were analyzed 
under Naval Facilities Engineering Service Center (NFESC). The volatile, semivolatile, and pesticide/PCB 
soil analyses were conducted using the U.S. EPA Contract Laboratory Program (CLP) (OLM03.2) analytical 
and reporting protocols. The explosive compound analyses were conducted using EPA SW846 Method 
8330. The nitroguanidine analyses were conducted using modified USAEC methodologies. 

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 until extraction/analysis, GC/MS 
tuning and calibration data, laboratory and field quality control blank results, surrogate spike recoveries, 
internal standards performance, compound identification and quantitation, detection limits, and tentatively 
identified compounds (TICS). 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. None. 
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Minor Problems 

. The following volatile compound was detected in the laboratory method blanks at the maximum 
concentration indicated below: 

Solid 
Maximum Action 

Compound Concentration w 
Methylene chloride 17 PW9 170 Pm3 

Samples Affected: All 

Sample aliquot, dilution factors, and percent solids were taken into consideration during the 
application of the action level. Positive results less than the action level for methylene chloride have 
been qualified, (B), as a result of blank contamination. 

. The volatile surrogate percent recovery (%R) exceeded the quality control limit for 
bromofluorobenzene in samples S57SDOll0101 and S57SDOlOOlOl. The volatile surrogate %Rs 
exceeded the quality control limits for 1,2dichloroethaned4 and bromofluorobenzene in sample 
S57SBOO20301. Nondetected results were qualified as estimated, (UJ). 

. The semivolatile internal standard area fell below the lower quality control limit for perylened12 in 
sample S57SD0100101. Positive results were qualified as estimated, (J), and nondetected results 
were qualiied as estimated, (UJ). 

. Positive results reported at concentrations below the Contract Required Quantitation Limits (CRQL) 
were qualiied as estimated, (J). 

. The volatile sample S570020301 DL exceeded the 14day holding time limit by 18 days. No action is 
warranted for because the original sample results were used in validation of this SDG. 

. The volatile initial calibration relative percent standard deviation (O/bRSD) and the continuing 
calibration percent difference (%D) exceeded the 30% and 25% quality control limits, respectively, 
for methylene chloride. No action is warranted for methylene chloride because the compound was 
already qualified due to blank contamination. 

. The volatile internal standard area was below the lower quality control limits for bromochloromethane 
in sample S57SD0100101RE. No action is warranted because the original sample results were 
used in validation of this SDG. 

. Cis-1,2dichloroethene and trichloroethene exceeded the linear calibration range of the instrument in 
sample S57SBOO20301. The sample was diluted to a medium level analysis and reanalyzed. The 
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dilution results for these compounds only were transposed over to the original samiple results and 
used in validation of this SDG. 

. The semivolatile continuing calibration XDs exceeded the 25% quality control limit for 
hexachlorocyclopentadiene and dibenz[a.h]anthracene. No action is warranted because the results 
were nondetects. 

. The semivolatile Matrix Spike/Matrix Spike Duplicate (MSIMSD) %R exceeded the qualll control 
limits for 4-nitrophenol and fell below the lower quality control limits for 1,4dichloroberuene and 
1,2,4-trlchlorobenzene. The MS/MSD relative percent difference (RPD) exceeded the quality control 
limit for 1,2,4-trichlorobenzene and acenaphthene. No action is warranted based on MS/MSD 
noncompliances alone. 

. The pesticide MS/MSD %R exceeded the quality control limits for heptachlor. No action is warranted 
based on MS/MSD noncompliances alone. 

. The pesticide initial calibration %D exceeded the 20% quality control limit for alpha-BHC and delta- 
BHC. No action is warranted because the noncompliance occurred on only one column. 

. The pesticide % Endrin breakdown exceeded the 20% quality control limit. The % combined Endrln 
and 4,4’-DDT breakdown exceeded the 30% quality control limit. No action is warranted because 
the results were nondetects. 

,,, .(.. \ . The explosives Laboratory Control Sample (LCS) exceeded the quality control limits for 
nitrobenzene. No action is warranted based on LCS noncompliances alone. 

Executive Summary 

Laboratory Performance: The volatile initial calibration %RSD and continuing calibration %D exceeded the 
quality control limits for methylene chloride. The volatile surrogate %R exceeded the quality control limits for 
bromofluorobenzene and I ,2dichloroethaned4. The semivolatlle continuing calibration %Ds exceeded the 
25% quality control limit for hexachlorocyclopentadiene and dibenz[a,h]anthracene. The semivolatile internal 
standard area fell below the lower quality control limits for perylenedl2. The pesticide ilnltlal calibration 
%RSD exceeded the 20% quality control limits for alpha-BHC and delta-BHC. The pesticide % Endrin 
breakdown exceeded the 20% quality control limit and the % combined Endrin and 4,4’-DDT breakdown 
exceeded the 30% quality control limit. The explosives LCS %R exceeded the quality control limits for 
nitrobenzene. Methylene chloride was detected in the volatile laboratory method blanks. 

other Factors Affecting Data Quality: The semivolatlle MSlMSD %R fell below the lower qualll control 
limits for I ,rldichlorobenzene and 1,2,4+ichlorobenzene and exceeded the upper quality control limits for 4- 
nitrophenol. The semivolatile MS/MSD RPD exceeded the quality control limit for 1,2,4-trichlorobenzene and 
acenaphthene. The pesticide MSAASD %R exceeded the. qua&y control limit for Heptachlor. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation”, as amended for use within EPA Region Ill, and 
the NFESC Interim Guidance Document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Dana L. Pieto 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

I. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Fraction 

Volatiles 

Semivolatiles 

Summary of Tentatively Identified Compounds (TlCs) 

Named TIC 

Unknown(s) 

Unknown(s) 
Acetophenone 
Unknown phthalate 
Hexadecanoic acid 
Unknown PAH(s) 



Data Qualifier Key: 

U Value is a nondetected result as reported by the laboratory and should not be considered present. 

J Positive result is estimated as result of a value below the CRQL or a technical noncompliance. 

B Nondetected blank (for Region Ill) as a result of blank contamination and should not be considered present. 

UJ Nondetected result is estimated as result of a technical noncompliance. 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Nonwmpiiance 

MS/MSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrtn 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
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Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 27,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, SEM AND CYANIDE 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDGs - 9901029 I9901031 

2lAqueousl 

\-. S57SW0140101 ,557SW0140101-F 

1 /Soil/ 

,,S57SD0100101 

The sample set for CT0 245, NSWC Indian Head, SDGs 9901029 / 9901031, consists of two (2) aqueous and one (I) soil 
environmental samples. No field duplicate results were included within this SDG. 

Samples S57SWO140101 and S57SD0100101 were analyzed for Target Analyte List (TAL) metals and cyanide. S, ,e 
S57SW0140101-F was analyzed for filtered TAL metals. Sample S57SD0100101 was also analyzed for Simultaneously 
Extracted Metals (SEM). The samples were collected by Tetra Tech NUS on January 7, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. TAL metals and cyanide analyses were conducted using ILM04.0 methodologies. SEM analyses were conducted 
using an EPA draft method. 

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, calibration data, laboratory method/preparation blanks, ICP 
interference results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of cyanide and mercury were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wet 
chemistry methodologies. 

Areas of concern with respect to data quality are listed below. 



Samples Affected: Aqueous 

Analvte 
barium”) 
calcium”) 
cobalt 
copper”’ 
magnesium 
zinc(‘) 

Samples Affected: 

Analvte 
cadmium 
copper’2’ 
leadi2) 
mercury”) 
nickeli2) 
zincc2) 

Samples Affected: 
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Minor Problems 

PllT-O4-9-226 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for selenium affecting the 
aqueous matrix exhibited recoveries both above and below the 90-l 10% quallity control limits. The 
nondetected results reported for selenium were qualified as estimated, “UJ”. The direction of bias could 
not be determined. 

. The CRDL %R for sodium affecting.the aqueous matrix was > 110% quality contirol limit. Positive results 
<2X CRDL reported for the aforementioned analyte were qualified as biased high, “K”. 

. The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Analvte 
bariumt3) 
calciumi3) 
coppe+3) 
magnesium 
potassiumi3i 
thallium 
zinc13) 

Maximum 
Concentration 
0.689 ug/L 
354.717 ug/L 
0.9 ug/L 
2.592 ug/L 
47.1 ug/L 
3.515 uglL 

SEM 

Action 
Level - aoueous 
3.445 ug/L 
1773.585 ug/L 
4.5 ug/L 
12.96 ug/L 
235.5 ug/L 
17.575 ug/L 

Maximum 
Concentration 
0.4 uglL 
6.5 ug/L 
I .8 ug/L 
0.83 ug/L 
5.3 ugli 
22.7 ug/L 

TAL metals (soil) 

Maximum 
Concentration 
0.087 mg/kg 
24.688 iglkg 
0.364 mglkg 
41.5 ug/L 
8.797 mglkg 
4.1 ug/L 
3.933 mglkg 

Action 
Level - soil 
0.05 mglkg 
0.8125 mglkg 
0.225 mglkg 
0. IO375 mglkg 
0.6625 mglkg 
2.8375 mglkg 

Action 
Level - soil 
0.435 mg/kg 
123.44 mglkg 
1.82 mg/kg 
41.5 mg/kg 
43.985 mglkg 
4.1 mglkg 
19.665 mglkg 
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(1) Maximum concentration present in an aqueous preparation blank. 
(2) Maximum concentration present in a SEM extraction blank. 
(3) Maximum concentration present in a soil preparation biank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank 
contamination. Sample percent solids, aliquot size and dilution factors were taken into consideration when 
evaluating for blank contamination, Positive results c the action level for cobalt, copper and mercury have 
been qualified, “B”, as a result of blank contamination. No action was taken for the remaining analytes 
since either the results were greater than the action level or were nondetects. 

. The Matrix Spike (MS) Percent Recovery (%R) for mercury affecting the TAL soil samples was < 30% 
quality control limit. The positive results reported for the aforementioned analyte were qualified as biased 
low, “L”. 

. Laboratory duplicate imprecision (>35%) was noted for lead and manganese affecting the TAL soil 
samples. The positive results reported for the aforementioned analytes were qualified as estimated, “J”. 
The direction of bias could not be determined. 

The CRDL %Rs for lead and thallium affecting the aqueous matrix were > 110% quality control limit. However, no 
validation actions were warranted as all results were > 2X CRDL or nondetects. 

The CRDL %R for lead affecting the SEM samples was c 90% quality control limit. However, no validation actions were 
warranted as all results were > 2X CRDL. 

The CRDL %Rs for iron, lead, selenium and thallium affecting the TAL soil samples were > 110% quality control .t. 
However, no validation actions were warranted as all results were 5 2X CRDL or nondetects. 

Laboratory Perfomanie: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for mercury affecting the TAL soil samples was c 30% quality control 
limit. Laboratory duplicate imprecision (>35%) was noted for lead and manganese affecting the TAL soil samples. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Terri L. Solomon 

Joseph A. Samchuck 
Quality Assurance Officer 

,.,. a\ 
Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

UJ - Nondetected result is considered estimated as a result of validation noncompliances. 

J - Positive result is considered estimated as a result of validation noncompliances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

K - Positive result is considered biased high as a result of validation noncompliances. 



0 It 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 
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G. LATULIPPE DATE: APRIL 30,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION -ACID VOLATILE SULFIDE, NITROCELLULOSE, pH AND TOTAL 
ORGANIC CARBON 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901031 

4ISolidsI 

S57SBOO20301 S57SB0020401 S57SBOO20501 S57SD0100101 

The sample set for CT0 245, NSWC Indian Head, SDG 9901031, consists of four (4) soil environmental samples. No field 
duplicate pairs were included within this SDG. 

Samples S57SBOO20301, S57SBOO20401 and S57SBOO20501 were analyzed for total organic carbon. Sample 
S57SD0100101 was analyzed for acid volatile sulfide, nitrocellulose, pH and total organic carbon. The samples were 
collected by Tetra Tech NUS on January 7, 1999 and analyzed by GPL Laboratories under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Acid volatile sulfide analyses were performed 
using MCAWW EPA method 376.1. pH analyses were performed using MCAWW EPA method ‘150.1. Total organic 
carbon analyses were performed using the Lloyd Kahn method. 

Summary 

All analytes, with the exception of those designated, ‘UR”, were successfully analyzed. The findings offered in this report 
are based upon a general review of all available data including data completeness, holding times, calibration data, 
laboratory method blanks, matrix spike results, laboratory duplicate results, laboratory control sample (LCS) results, 
detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

-&$&Tech NUS - - 
Terri L. Solomon 
Chemist 

/* I’ 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u -. Value is a nondetect as reposed by the laboratory. 

L - Positive result is considered biased low as a result of validation noncompliances. 

UR - Nondetected result is considered rejected as a result of validation noncompliances. 
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PllT-O4-9-228 

APRIL 30,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS, TOC, NITROCELLULOSE 
AND PH 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901047 

SAMPLES: YSoilsl 

S57SB0040301 
S57SBDUPOlOl 

S57SB0130101 S57SB0150201 
s57ss0130101 

Overview 

The sample set for SDG 9901047, NSWC Indian Head, consists of five (5) soil environmental 
samples. One (1) field duplicate pair (S57SB0040301 / S57SBDUPOlOl) was included within this 
SDG. ’ 

Samples S57SBOO40301, S57SBO150201 and S57SBDUPOlOl were analyzed for total organic 
carbon (TOC). Samples S57SB0130101 and S57SS0130101 were analyzed for target analyte list 
(TAL) metals, nitrocellulose and pH. The samples were collected by Tetra Tech NUS on January 
9-11, 1999 and analyzed by GPL Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance I Quality Control (QAIQC) criteria. All metals analyses were 
conducted using Contract Laboratory Program (CLP) methodologies. pH analyses were 
conducted using EPA method 150.1. TOC analyses were conducted using SW 646 method 9060. 
Nitrocellulose analyses were conducted using the USATHAMA method. 

All analytes, with exception to those qualified as “UR”, were successfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, post digestion spike results, laboratorylfield 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 30,1999 

PlTT-O4-9-228 

Maior Problems 

l The seven (7) day holding time from collection to extraction for nitrocellulose was exceeded 
by thirty (30) days. The nondetected results reported for nitrocellulose were qualified as 
rejected, “UR”. 

l The Matrix Spike (MS) Percent Recovery (%R) for antimony was ~30% quality control limit. 
The nondetected result reported for antimony was qualified as rejected, “UR”. ‘The positive 
result reported for antimony was qualified as biased extremely low, “L”. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for selenium was 
~1 10% quality control limit. The positive result <2X CRDL reported for selenium was qualified 
as biased high, “K”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte Concentration 
Barium(‘) 0.168 mglkg 
Calcium”) 22.668 mg/kg 
Copper”’ 0.363 mglkg 
Iron(‘) 5.643 mg/kg 
Magnesium 41.5FglL 
Potassium”) 12.380 mg/kg 
Thallium 4.1pglL 
Zinc(‘) 1.123 mglkg 

Level (soil) 
0.84 mglkg 
113.34 mg/kg 
1.815 mglkg 
28.215 mg/kg 
41.5 mglkg 
61 .Q mglkg 
4.1 mglkg 
5.615 mglkgi 

(1) Maximum concentration found in &oil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank calntamination. 
However, no validation action was taken since all results were either the results 
were > than the action level or were nondetects. 

l The MS %R for manganese was ~75% quality control limit. The positive results reported for 
manganese were qualified as biased low, I”. 

l The MS %R for nickel was <30% quality control limit. The positive results reported for nickel 
were qualified as estimated, “J”, as a result of conflicting noncompliances. 

l Laboratory duplicate imprecision (>35%) was noted for magnesium and nickel. The positive 
results reported for magnesium and nickel were qualified as estimated, “J”. The direction of 
bias could not be determined. 



MEMO TO: G. LATULIPPE - PAGE 3 
DATE: APRIL 30,1999 

PllT-O4-9-228 

The MS %R for nitrocellulose was ~75% quality control limit. However, no validation action was 
required as all results reported for nitrocellulose were qualified as rejected due to holding time 
noncompliance. 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for nitrocellulose was >I 10% 
quality control limit. However, no validation action was required as all results reported for 
nitrocellulose were qualified as rejected due to holding time noncompliance. 

The field duplicate pair (S57SBO40301 I S57SBDUPOlOl) was analyzed for TOC. Both samples 
reported nondetected results for TOC. 

Executive Summatv 

Laboratory performance: The holding time for nitrocellulose was exceeded. The CRDL %R for 
selenium was >I 10% quality control limit. Several analytes were present in the laboratory method 
I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and nickel were ~30% quality 
control limit. The MS %R for manganese was ~75% quality control limit. Laboratory duplicate 
imprecision was noted for magnesium and nickel. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

&J&ys 
Tetra Tech NUS 
Gretchen A. Phipps 

- Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

K - Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

L - Positive result is considered biased low, I”, as a result of technical 
noncompliances. 

UR - Nondetected result is considered rejected , “UR”, as a result of technical 
noncompliances. 

J - Positive result is considered estimated, “J”, as a result of technical 
noncompliances. 



TO: 

FROM: 

SUBJECT: 

PIlT-O4-9-230 

GEORGE LATULIPPE DATE: APRIL 30,1999 

JUSTIN ORBICH cc: DV FILE 

ORGANIC DATA VALIDATION - VOAlSVOAfPESTlPCBIEXP 
CT0 245 - NSWC INDIAN HEAD 
SDG 9901049 

SAMPLES: 4lAqueous 

S57FB0010101 S57FB0020101 
S57RB0020101 S57RB0030101 l 

S57RB0040101* s57sw0110101* 
S57SW0120101’ S57TB0020001 l 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

The sample set for CT0 245, Naval Surface Warfare Center (NSWC), Indian Head, SDG 9901049, 
consists of eight (8) aqueous environmental samples, which includes two (2) field blanks 
(designated FB), three (3) rinsate blanks (designated RB), and one (1) trip blank (designated TB). 
The samples were analyzed for Target Compound List (TCL) volatile organic compounds including 
ethyl ether; semivolatiles; pesticide/PCB organic compounds; and explosive organic compounds 
including nitroglycerine. The samples designated (‘) were analyzed for TCL volatile organic 
compounds including ethyl ether only. No field duplicate pairs were included within this SDG. 

The samples were collected by Tetra Tech, NUS on January Qm, 1 O”, and 1 I”, 1999, and analyzed 
by GPL Environmental Services, Inc. The volatile, semivolatile, pesticide/PCB, and explosive 
compound analyses were analyzed under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAIQC) criteria and were conducted using the U.S. EPA 
Contract Laboratory Program (CLP) SOW OLC02.1 and SW 846 method 8330 analytical and 
reporting protocols. 

Summary 

All compounds were successfully analyzed with the exception of those compounds that were 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, GC/MS tuning, initial and 
continuing calibration data, laboratory and field quality control blank results, surrogate spike 
recoveries, Matrix Spike/Matrix Spike Duplicate (MSIMSD) results, Laboratory Control Sample 
(LCS) results, internal standard performance, compound identification and quantitation, detection 
limits, and Tentatively Identified Compound (TIC) evaluation. 

Areas of concern with respect to data quality are listed below. 
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Maior Problems 

. In the volatile fraction. the initial and continuing calibration Relative Response Factors (RRFs) 
were below the 0.05 quality control limit for acetone, 2-butanone, 2-hexanone, ethiyl ether, and 
4-methyl-2pentanone. The nondetected results were qualified as rejected (UR), in all affected 
samples. 

l In the explosive fraction, the surrogate Percent Recovery (%R) was zero (0) for 4-nitroaniline in 
sample S57FBOOlOlOl. The nondetected results were qualified as rejected (UR), in the 
aforementioned sample. 

Minor Problems 

. The following volatile and semivolatile compounds were detected in the laboratory method 
blanks at the maximum concentrations indicated below: 

Compound Concentration 
Methylene chloride 3.&g/L 
Bis(2ethylhexyl)phthalate 1 .Oj.lg/L 

Aqueous Action Level 
38.OpgtL 
1 O.Oug/L 

Sample aliquot and dilution factors were taken into consideration during the application of all 
action levels. Positive results for methylene chloride and bis(2-ethylhexyl)phthalate reported at 
concentrations below the action level were qualified (B) as a result of blank contamination. 

. Positive results reported at concentrations below the CRQL were qualified as e:stimated, (J). 
The direction of biased is unknown. 

The following volatile and pesticide/PCB compounds were detected in the laboratory method blanks 
at the maximum concentrations indicated below: 

Compound 
Bromodichloromethanen 
Bromoform”’ 
Carbon disuffide”’ 
Chlorofon”’ 
Dibromochloromethane”’ 
4,4’-DDi’*’ 

” Field Blank 
“) Rinsate Blank 

Concentration 
2.4ugIL 
1.3uglL 
2.2ugIL 
1.2uglL 
4.OuglL 
O.O18ug/L 

Aqueous Action Level 
12.OuglL 
6.5ugIL 
11. OpglL 
6.0uglL 
2O.OpglL 
0.09jiglL 

Sample aliquot and dilution factors were taken into consideration during the application of all action 
levels. No action was warranted since field quality control blanks are not qualified based on field 
quality control blank contamination. 

Several volatile continuing calibration %Ds exceeded the 25% quality control limits. No action was 
warranted since only non-detected results were reported and the %Ds did not exceed !50%. 

In the volatile fraction, the Tentatively Identified Compound (TIC), unknown was detected in the 
volatile holding blank. The presence of this TIC should be considered a false positive. 
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It should be noted 1,2.4-trichlorobenzene was analyzed within the volatile fraction. 

It should be noted in the volatile fraction, the laboratory did not include ethyl ether in the initial and 
continuing calibration standards. The laboratory was notified and provided amended Form Vls and 
Vlls that included ethyl ether. 

In the volatile fraction, ethyl ether was added to the TCL. 

In the pesticide/PCB fraction, the Performance Evaluation Mixture (PEM) Relative Percent 
Difference (RPD) exceeded the 25% quality control limit for 4,4’-DDT on l/21/99 at 1938 on column 
RTX-1701. No action was warranted since the continuing calibration verification was within the 
quality control limits on the same column and the RPD was within the quality control limit on column 
DB-5. 

In the pesticide/PCB fraction, the Performance Evaluation Mixture (PEM) Relative Percent 
Difference (RPD) exceeded the 25% quality control limit for 4,4’-DDT and Methoxychlor on l/22/99 
at 1419 on column RTX-1701. No action was warranted since the continuing calibration verification 
was within the quality control limits on the same column and the RPD was within the quality control 
limit on column DB-5. 

In the pesticide/PCB fraction, the surrogate %Rs exceeded the quality control limits for tetrachloro- 
mxylene on column RTX-1701 in samples, S57RB0020101, S57FBOO20101, and S57FBOOlOlOl. 
No action was warranted since only one surrogate exceeded the quality control limits. 

In the pesticide/PCB fraction, the Laboratory Control Sample (LCS) %Rs exceeded the quality 
control limits for Heptachlor, Endrin, and 4,4’-DDT. No action was warranted on LCS data alone. 

It should be noted in the pesticide/PCB fraction, the laboratory provided the incorrect surrogate 
%R quality control limits. The quality control limits were corrected on the Form II and qualified 
based upon the corrected quality control limits. 

In the explosive fraction, the Matrix Spike/Matrix Spike Duplicate (MSIMSD) and the LCS %Rs 
exceeded the quality control limits for Cnitroaniline. No action is warranted on MSlMSD and LCS 
data alone. 

In the explosive fraction, nitroglycerine was added to the TCL. 

Executive Summary 

Laboratiry Performance: The initial and continuing calibration RRFs were below the 0.05 quality 
control limits for acetone, 2-butanone, 2hexanone, and 4-methyl-2-pentanone. Methylene chloride 
and bis(2ethylhexyl)phthalate were detected as blank contaminants. Several volatile continuing 
calibration %Ds exceeded the 25% quality control limits. In the pesticide/PCB fraction, the PEM 
RPD exceeded the 25% quality control limit for 4,4’-DDT and Methoxychlor on column RTX-1701. 

other Factors AffecWrg Data QuaMy: Several pesticiie/PCB surrogate %R exceeded the quality 
control limits for tetrachloro-m-xylene. The explosive surrogate %R was 0% for 4-nitroaniline in 
sample S57FB0010101. Several pesticide/PCB and explosives LCS %Rs exceeded the quaiii 
control limits. The explosive MWMSD %R exceeded the quality control limit for 4-nitroaniline. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (September, 1994) as amended 
for use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (February, 1996). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Tetra Tech, NUS 
Chemist/Data Validator 

’ Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results ’ 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Summarv Tentatively Identified ComDounds (TICS) 

Fraction Named TIC 

Volatiles None detected. 

Semivolatile None detected. 
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Summarv Tentativelv Identified COfTIDOUndS (TIC%) 

Fraction Named TIC 

Volatiles 

Semivolatile 

None detected. 

None detected. 



DATA QUALIFIER DEFINITIONS: 

u - Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

J - Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

B - Nondetected blank (for Region Ill) as a result of blank contamination and should 
not be considered present. 

UR - Compound was rejected due to severe technical noncompliances or as a result 
of calibration RRF noncompliances. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIl-r-O4-g-131 

G. LATULIPPE DATE: APRIL 16,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION -CHLORIDE, DISSOLVFD OXYGEN, FLUORIDE, HARDNESS, 
NITRATE I NITRITE, NITROCELLULOSE, pH, SALINITY, SULFATE, TOTAL DISSOLVED SOLIDS, 
TOTAL ORGANIC CARBON, TOTAL SUSPENDED SOLIDS, TURBIDITY 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDGs - 9901029 19901049 

SDG 9901029 

3lAqueousl 

S57RB0010001 

SDG 9901049 

s57sw0140101 s57sw0150101 

G/Aqueous/ 

S57FB0010101 S57FB0020101 S57RB0020101 S57RB0030101 
S57RB0040101 

The sample set for CT0 245, NSWC Indian Head, SDGs 9901029 I9901049, consists of three (3) aqueous environmenta 
samples, two (2) field blanks (designated FB) and four (4) rinsate blanks (designated RB). No field duplicate pairs were 
included within this SDG. 

Samples S57FB0010101, S57SW0140101 and S57FB0020101 were analyzed for chloride, dissolved oxygen, fluoride 
hardness, nitrate / nitrite, nitrocellulose, pH, salinity, sulfate, total dissolved solids, total organic carbon, total suspendec 
solids and turbidity. Sample S57RB0020101 was analyzed for nitrocellulose. Samples S57RB0030101, S57RB0040101 
and S57RB0010001 were analyzed for total organic carbon. Sample S57SWO150101 was analyzed for chloride, dissolvec 
oxygen, fluoride, nitrate / nitrite, pH, salinity, sulfate, total dissolved solids, total suspended solids and turbidity. The 
samples were collected by Tetra Tech NUS on January 7, 10 and 11, 1999 and analyzed by GPL Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Chloride 
fluoride and sulfate analyses were conducted using EPA method 300.0. Dissolved oxygen analyses were conducted usinf 
EPA method 360.1. Hardness analyses were conducted using EPA MCAVWV method 130.2. Nitrate I nitrite analyses were 
conducted using EPA MCAWW method 353.2. pH analyses were conducted using EPA MCAVWV method 150.1 Tota 
dissolved solids analyses were conducted using EPA method 160.1. Total organic carbon analyses were conductec 
using EPA MCAVW method 415.1. Total suspended solids were conducted using EPA MCAWW method 160.2. Turbid? 
analyses were conducted using EPA MCAWW method 180.1. Nnitrocellulose analyses were conducted using thg 
USATHAMA method. 
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PIl-r-o4-9-131 

Summatv 

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, calibration results, duplicate results, laboratory control sample 
(LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

. The holding time for dissolved oxygen analyses affecting SDG 9901049 was marginally exceeded. The positive 
results reported for the aforementioned parameter were qualified as biased low, “L”. 

. The seven (7) day collection to extraction time for nitrocellulose was marginally exceeded. The positive and 
nondetected results reported for the aforementioned parameter were qualified as biased low, ‘L” and “UL”, 
respectively. 

l The continuing calibration percent recovery for turbidity affecting SDG 9901049 was c 90% quality control limit. The 
nondetected results repotted for the aforementioned analyte were qualified as biased low, “UL”. 

l The initial and continuing calibration percent recoveries for fluoride were > 110% quality control limit. The positive 
results reported for the aforementioned parameter were qualified as biased high, “K”. 

. It was noted in the case narrative that the sulfate result reported for sample S57SW0150101 was over the calibration 
range. The sample could not be further diluted as there was insufficient volume for reanalysis. The positive Ii 
reported for sulfate was qualified as estimated, “J”. 

Notes - None 

Executive Summarv 

Laboratory Performake: The holding time for dissolved oxygen analyses affecting SDG 9901049 was marginall] 
exceeded. The seven (7) day collection to extraction time for nitrocellulose was marginally exceeded. The continuing 
calibration percent recovery for turbidity affecting SDG 9901049 was < 90% quality control limit. The initial and continuing 
calibration percent recoveries for fluoride were > 110% quality control limit. The sulfate result reported for sampk 
S57SW0150101 was over the calibration range. 

Other Factors Affecting Date Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
e Quality Assurance Project Plan (QAPP).” 

Terri L. Solomon 

g&&T--&f/ 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Key: 

u - Value is a nondetect as reported by the laboratory. 

UL - Nondetected result is considered biased low as a result of validation noncompliances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

K - Positive result is considered biased high as a result of validation noncompliances. 

J - Positive result is considered estimated as a result of validation noncompliances. 



TO: 

FROM: 

SUBJECT: 

G. LATULIPPE 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901049 

SAMPLES: 3lAqueousl 

S57FB0010101 S57FB0020101 S57RB00201Ol 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PlTT-04~g-098 

DATE: APRIL 13,1999 

The sample set for CT0 245, NSWC Indian Head, SDG 9901049, consists of two (2) field blanks (designated FB) and one 
(1) rinsate blank (designated RB). 

The field blank samples were analyzed for Target Analyte List (TAL) metals and cyanide. The rinsate blank was analyzed 
for TAL metals. The samples were collected by Tetra Tech NUS on January 9 and 11, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. TAL metals and cyanide analyses were conducted using ILM04.0 methodologies. 

Summary 

All analytes were successful@ analyzed. The findings offered in this report are based upon a general review of all 
available data including data completeness, holding times, calibration data, laboratory method/preparation blanks, ICP 
interference results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of cyanide and mercury were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

. The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Samples Affected: All 

Analvte 
aluminum(‘) 
barium(‘) 
calcium”’ 
copper”’ 
iron(‘) 
magnesium 
thallium 
zinc(‘) 

Maximum 
Concentration 
104.3 ug/L 
1.2 uglL 
160.7 ug/L 
3.8 uglL 
38.9 uglL 
41.5 uglL 
4.1 uglL 
3.6 ug/L 

Level - Aaueous 
521.5 uglL 
6.0 uglL 
803.5 uglL 
19.0 ug/L 
194.5 uglL 
207.5 ug/L 
20.5 uglL 
18.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank 
contamination. Sample aliquot size and dilution factors were taken into consideration when evaluating for 
blank contamination. Positive results < the action level for aluminum, barium, calcium, copper, iron, 
magnesium and zinc have been qualified, “B”, as a result of blank contamination. No action was taken for 
the remaining analytes since either the results were greater than the action level or were nondetects. It 
should be noted that field quality control blanks are not qualified for field blank contamination. 

The CRDL %Rs for selenium and thallium were > 110% quality control limit. However, no validation actions were 
warranted as all results were nondetects. 

Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits, 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelilnes for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Y&i&sQ~G~ 

Terri L. Solomon 
Chemist 

L&g* 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 



TO: 
FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

MR. GEORGE LATULIPPE DATE: MAY 3,1999 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAISVOA/PEST/PCB/EXP 
CT0 245, NSWC INDIAN HEAD 
SDG 9901060 

2iAqueousl 

S57RB0050101 

6lSolidl 

S57SBOO50101 
S57S60130201 

S57TB0030001 

S57SBOO50201 
S57SBDUPOlOl 

S57SBOO50301 
s57ss0050101 

The sample set for CT0 245, SDG 9901060, NSWC Indian Head consists of six (6) solid environmental 
samples and two (2) field quality control samples. All samples, except S57SBDUP0101, were analyzed for 
target compound list (TCL) volatile organic compounds plus ethyl ether. All environmental semples and the 
rinsate blank, designated FIB, were also analyzed for TCL semivolatile organic compounds, pesticides/PCBs, 
and explosives plus nitroguanadine and nitroglycerine. One pair of field duplicates was included in the SDG: 
S57SBOO50201 and S57SBDUPOlOl. 

The samples were collected by Tetra Tech NUS on January 12.1999 and analyzed by GPL Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (OA/QC) criteria using CLP Statement of Work OLC02.1, 
OLM03.2, and SW-846 Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of all available data including: data completeness, 
holding times, initial/continuing calibrations, laboratory method and field quality control blank results, 
surrogate spike recoveries, matrix spike/matrix spike duplicate results, blank spike/blank ispike duplicate 
results, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior Problems 

. Initial and/or continuing calibration relative response factors (RRFs) fell below l:he 0.05 quality 
control limit for acetone, 2-butanone, 4-methyl-2pentanone, 2-hexanone, ethyl ether, and 1,2- 
dibromo-3chloropropane. Nondetected results were rejected, UR, in the aqueous samples. 



Minor Problems 
5 

. A continuing calibration percent difference (%D) exceeded the 25% quality control limit for 
methylene chloride. The positive result for methylene chloride in sample S57RB0050101 was 
qualified as estimated, J. The direction of bias cannot be determined. 

. Sample S57SBOO50201 was re-analyzed as a medium level soil due to the presence of acetone 
above the instrument’s linear calibration range. The result from the re-analysis was transposed 
over the original sample result and used for validation purposes. The re-analysis occurred 21 
days after sample collection. Therefore, the positive result for acetone was qualified as 
estimated, J. The direction of bias cannot be determined. 

. The following compounds were detected in the laboratory method blanks at the maximum 
concentration specified: 

Maximum Blank 
COtWOUnd Concentration Action Level 
Methylene chloride 6 WQ 60 w&’ 
Di-n-butyl phthalate 2l.w 1olJw 

Sample aliquot, percent solids, and dilution factors were taken into consideration when 
applying blank action levels. Positive results for methylene chloride below the blank action 
level were qualified as false positives, B. 

. A continuing calibration %D exceeded the 25% quality control limit on both analytical columns for 
4,4’-DDT. The positive result for 4,4’-DDT in sample S57S!3050101 was qualified as 
estimated, J. The direction of bias cannot be determined. 

. The positive result for g-Chlordane in sample S57SSOO50101 exceeded the 25% relative 
percent difference (RPD) between columns criteria. The result was qualified as estimated, J. 
The direction of bias cannot be determined. 

. Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as 
estimated, J, due to uncertainty near the detection limit. The direction of bias cannot be 
determined. 

Initial calibration percent relative standard deviations (%RSD) and continuing calibration %Ds were greater 
than quality control limits for methylene chloride. No qualifiers were assigned on this basis since the samples 
were qualified due to blank contamination. 

Continuing calibration %Ds exceeded 25%, but were less than 50%, for chloromethane and bromomethane. 
No qualifiers were applied on this basis since the compounds were not detected in the associated samples. 

Initial calibration %RSD and continuing calibration %Ds were greater than quality control limits for 
hexachlorocyclopentadiene. Since the exceedances were less than 2X the quality control limits and the 
compound was not detected in the samples, no validation action was required on this basis. 

Sample S57SSOO50101 was re-analyzed at a 5X dilution factor due to the presence of benzo(b)fluoranthene 
above the instrument’s linear calibration range. Results from the dilution were transposed over the original 
sample result and used for validation purposes. 

Several compounds exceeded the quality control limits in the semivolatile matrix spike or matrix spike 
duplicate. No validation action was required since the compounds were not detected in the unspiked sample. 



Sample S57SSOO50101 was re-analyzed at a 10X dilution due to the presence of 4,4’-DDT and 4,4’-DDE 
above the instrument’s linear calibration range. Results fom the dilution were transposed over the original 
sample results and used as the basis for data validation. 

Several performance evaluation mixtures (PEMs) exceeded the degradation criteria for Endrin and the 
degradation criteria for combined Endrin and 4,4’-DDT degradation. Degradation of 4,4’-DDT was less than 
10% in all PEMs. Therefore, in the reviewers judgement no qualification of 4,4’-DDT, 4$-DDE, or 4,4’-DDD 
was warranted since the combined noncompliance was caused by Endrin degradation. Endrin, Endrin 
aldehyde, and Endrin ketone were not detected in the samples and no validation action was taken on this 
basis. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds failed the RRF criteria in the initial and continuing 
calibrations. 4,4’-DDT was qualified in one sample due to continuing calibration %Ds outside the criteria on 
both analytical columns. g-Chlordane was qualified in one sample due to a high RPD between analytical 
columns. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as amended by Region Ill and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



FIELD DUPLICATES 

PARAMETER COMPOUND 

Semivolatile benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
chrysene 
fluoranthene 
indeno(l,2&c,d)pyrene 
phenanthrene 
pyrene 

S57SBOO50201 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

PestlPCB ND 

Explosives 

NC - Not Calculated 

ND 

S57SBDUPOlOl 

85 J 
61 J 
85 J 
76 J 
140 J 
43 J 
1lOJ 
140 J 

ND 

ND 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

ND - Not Detected 



TENTATIVELY IDENTIFIED COMPOUNDS 

Volatiles 
Unknown(s) 

Semivolatiles 
Unknown PAH(s) 
hexadecanoic acid 
dodecanoic acid 
Unknown(s) 
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TO: 

FROM: 

SUBJECT: 

G. LATULIPPE-;. _ DATE: APRIL 19,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, NITROCELLULOSE, PH 
AND TOC 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901060 

SAMPLES: G/Soils/ 

S57SBOO50101 
S57SBO130201 

l/Aqueous/ 

S57RB0050101 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

m-r-04-9-I 2!3 

S57SBOO50201 
S57SBDUPOlOl 

S57SBOO50301 
s57ss0050101 

The sample set for SDG 9901060, NSWC Indian Head, consists of six (6) soil environmental 
samples and one (1) rinsate blank (S57RB0050101). One (1) field duplicate pair (S57SB0050201 
/ S57SBDUPOlOl) was included within this SDG. 

All samples were analyzed for target analyte list (TAL) metals. Samples S57SBOO50101, 
S57SBOO50201 and S57SBOO50301 were also analyzed for nitrocellulose, pH and total organic 
carbon (TOC). Samples S57SB0130201, S57SBDUPOlOl and S57SSOO50101 were analyzed 
for nitrocellulose and pH. Sample S57RB0050101 was analyzed for nitrocellulose and TOC. The 
samples were collected by Tetra Tech NUS on January 12, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance I 
Quality Control (QAIQC) criteria. All metals analyses were conducted using Contract Laboratory 
Program (CLP) methodologies. pH analyses were conducted using EPA method 150.1. TOC 
analyses were conducted using SW 846 method 9060. Nitrocellulose analyses were conducted 
using the USATHAMA method. 

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, calibration data, 
laboratory method/preparation blanks, interference check sample (ICS) results, m,atrix spike 
results, laboratory/field duplicate results, laboratory control sample (LCS) results, ICP serial 
dilution results, detection limits and analyte quantitation. 

_.^. “. 
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All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to,data quality are listed below. 

Maior Problems 

l None. 

Minor Problems 

. The seven (7) day holding time from collection to extraction for nitrocellulose was exceeded 
by thirty-five (35) to thirty-six (36) days. The positive results reported for nitrocellulose were 
qualified as biased low, ‘L”. 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, 
selenium and thallium affecting the soil matrix were <90% quality control limit The positive 
results <2X CRDL reported for arsenic and selenium in the affected samples were qualified as 
biased low, ‘L’. The nondetected results reported for selenium and thallium in the affected 
samples were qualified as biased low, ‘UL”. 

. The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Nitrocellulose(” 
TOC”’ 
Aluminum(‘) 
Antimony 
Bariumr*) 
Barium”) 
Cadmiumr3) 
Calcium(‘) 
Copperr21 
Coppe+3) 
I rot?) 
Magnesium 
Manganese 
Potassium’*) 
Potassiumr3) 
Sodium(‘) 
Zinc”) 

Maximum 
Concentration 
0.444 mg/L 
32.9 mg/L 
266pglL 
3.ll@L 
0.883pgIL 
0.133 mglkg 
0.064 mglkg 
162pgIL 
2.804pgIL 
0.486 mglkg 
82.4pgIL 
48.8uglL 
0.3ugIL 
42.454pglL 
4.198 mglkg 
216pglL 
4.OuglL 

Action 
Level (soil) 
44.4 mglkg 
1880 mglkg 
266 mglkg 
3.1 mglkg 
NA 
0.665 mglkg 
0.32 mglkg 
162 mg/kg 
NA 
2.43 mglkg 
82.4 mglkg 
48.8 mglkg 
0.3 mglkg 
NA 
20.99 mgfkg 
216 mglkg 
4.0 mglkg 

Action 

F 
NA 
NA 
NA 
4.415pgIL 
NA 
NA 
NA 
14.02pglL 
NA 
NA 
244pgIL 
NA 
212.27pglL 
NA 
NA 
NA 

(1’ 
(2) 
(3’ 

Maximum concentration found in rinsate blank. 
Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in a soil preparation blank. 
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An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
Positive results c the action level for antimony, barium, cadmium, copper, 
magnesium, potassium and sodium were qualified, ‘B”, ‘as a result of blank 
contamination. No action was taken for the remaining analytes since either the 
results were > than the action level or were nondetects. It should be noted that 
field quality control samples are not qualified for field blank contamination. 

l The Matrix Spike (MS) Percent Recovery (%R) for antimony affecting the soil matrix was 
~75% quality control limit. The nondetected results reported for antimony in the affected 
samples were qualified as biased low, “UL”. 

l The MS %R for manganese affecting the soil matrix was >125% quality control limit. The 
positive results reported for manganese in the affected samples were qualified as biased high, 
“K”. 

l Field duplicate imprecision (>50%) was noted for lead affecting the soil matrix. The positive 
results reported for lead in the affected samples were qualified as estimated, ‘J”. The 
direction of bias could not be determined. 

l The ICP Serial Dilution Percent Differences (%Ds) for aluminum and chromium affecting the 
soil matrix were >lO% quality control limit. The positive results reported for aluminum and 
chromium in the affected samples were qualified as estimated, ‘J”. The direction of bias could 
not be determined. 

The CRDL %Rs for iron and lead affecting the soil matrix were 410% quality control limit. 
However, no validation action was required as all results reported for iron and lead in the affected 
samples were >2X CRDL. 

The CRDL %R for lead affecting the aqueous matrix was >I 10% quality control limit., However, 
no validation action was required as the result reported for lead in the affected sample was 
anondetect. 

A comparison of field duplicate pair (S57SB0050201 / S57SBDUPOlOl) is included iin Appendix 
C. 

Laboratory Performance: The holding time for nitrocellulose was exceeded. The CRDL %Rs for 
several analytes were outside the 90-l 10% quality control limit. Several analytes were present in 
the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: Several analytes were present in the rinsate blank. The 
MS %Rs for antimony and manganese affecting the soil matrix were outside the 75-125% quality 
control limit. Field duplicate imprecision was noted for lead affecting the soil matrix. The ICP 
Serial Dilution %Ds for aluminum and chromium affecting the soil matrix were >lO% quality 
control limit. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 



MEMO TO: G. LATULIPPE - PAGE 4 PI-l-r-04-9-I 29 
DATE: APRIL 19,1999 

and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem a,reas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality AssuranceProject Plan (QAPP).” 

&juoLw 
Tetra Tech NUS 
Gretchen A. Phipps 

>oseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

Pm--04-9-I 29 

U 

B 

J 

K 

L 

UL 

Value is a nondetect as reported by the laboratory. 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Positive result is considered estimated, ‘J’, as a,result of technical 
noncompliances. 

Positive result is considered biased high, “K’, as a result of technical 
noncompliances. 

Positive result is considered biased low, ‘L”, as a result of technical 
noncompliances. 

Nondetected result is considered biased low, “UL”, as a result of technical 
noncompliances. 
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TO: 

FROM: 

SUBJECT: 

MR. GEORGE LATULIPPE DATE: MAY 3,1999 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/SVOA/PEST/PCBIEXP 
CT0 245, NSWC INDIAN HEAD 
SDG 9901109 

SAMPLES: 5lAqueousI 

.%7sw0090101* 
S57SW DUPOI 01 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

s57sw6100101t S57SWOl60101* 
S57TBOO4 

The sample set for CT0 245, SDG 9901109, NSWC Indian Head consists of four (4) aqueous environmental 
samples and one (1) trip blank, designated TB. All samples were analyzed for target compound list (XL) 
volatile organic compounds plus ethyl ether. Samples designated * were also analyzed for TCL semivolatile 
organic compounds, pesticides/PCBs, and explosives plus nitroguanadine and nitroglycerine. One pair of 
field duplicates was included in the SDG: S57SWO160101 and S57SW DUPOl 001. 

The samples were collected by Tetra Tech NUS on January 19-20, 1999 and analyzed by GPL 
Environmental Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using CLP Statement of Work 
OLC02.1 and SW-846 Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of all available data including: data completeness, 
holding times, initial/continuing calibrations, laboratory method and field quality control blank results, 
surrogate spike recoveries, matrix spike/matrix spike duplicate results, blank spike/blank spike duplicate 
results, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior Problems 

. Initial and continuing calibration relative response factors (RRFs) fell below the 0.05 quality 
control limit for acetone, P-b&none, 4-methyl-2-pentanone, 2-hexanone, and ethyl ether. 
Nondetected results were rejected, UR. 

Minor Problems 

. Initial and continuing calibration RRFs fell below the 0.05 quality control limit for 2-butanone. 
Positive results were qualified as estimated, J. The direction of bias cannot be determined. 



. Initial calibration percent relative standard deviations (%RSD) and continuing calibration 
percent differences (%Ds) were greater than quality control limits for methylene chloride. The 
positive result for methylene chloride in the trip blank was qualified as estimated, J. The 
direction of bias cannot be determined. 

l The following compounds were detected in the laboratory method blanks or field quality control 
blanks (‘): 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride* 0.9 pg/L 9 l&J/L 
Bis(2ethylhexyl)ether 4 w/L 40 pg/L 

Dilution factors and sample aliquot were taken into consideration when applying the blank 
action level. Positive results for bis(2ethylhexyl)phthalate were qualified as false positives, 
B. 

l Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as 
estimated, J, due to uncertainty near the detection limit. The direction of bias cannot be 
determined. 

Continuing calibration %Ds exceeded 25%, but were less than 50%, for bromomethane and methyl ether. the 
compounds were not detected in the associated samples; therefore, no validation action was required on this 
basis. 

Sample S57SWOO90101 was analyzed at a 10X dilution factor due to the presence of ethyl ether above the 
instruments linear calibration range. The result from the dilution was transposed over the undiluted sample 
result for this compound only and used for validation purposes. _.---. _. __... _. --.---._ .-. 

Sample S57SWOlOOlOl was analyzed at a 10X dilution factor due to the presence of ethyl ether and cis-1,2- 
dichloroethene above the instruments linear calibration range. The results from the dilution was transposed 
over the undiluted sample result for these compounds only and used for validation purposes. 

An unknown compound tentatively identified in the semivolatile method blank at 7.88 minutes was also 
tentatively identified in the samples. The results for this unknown compound should be considered as false 
positives. 

Performance evaluation mixtures (PEMs) exceeded the 20% degradation criteria for Endrin and the 30% 
combined degradation criteria. Endrin, 4,4’-DDT, and their degradation products were not detected in the 
associated samples. Therefore, no qualifiers were assigned on this basis. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds failed the RRF criteria in the initial and continuing 
calibrations. Several volatile compounds exceeded the instrument’s linear calibration range. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (944) as amended by Region III and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Oflicer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARAMETER 
Volatile 

Semivolatile 

Pest/ PCB 

Explosives 

COMPOUND 

ND - Not Detected 

FIELD DUPLICATES 

S57SMW0160101 s57sWDuP0101 
ND ND 

%D 

ND ND 

ND ND 

ND ND 
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TO : 

FROM: 

SUBJECT: 

G. LATULIPPE 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS, 
CYANIDE AND MISCELLANEOUS PARAMETERS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901109 

SAMPLES: G/Aqueous/ 

s57sw0090101 
S57SWO160101 
s57sWDuP0101 

Overview 

PIlT-o4-9-225 

DATE: APRlL 30,1999 

S57SW0090101 -F 
S57SW0160101-F 
S57SWDUPOlOl-F 

The sample set for SDG 9901109, NSWC Indian Head, consists of six (6) aqueous environmental 
samples. Two (2) field duplicate pairs (S57SW0160101/ S57SWDUPOlOl and S57SW0160101- 
FI S57SWDUP0101-F) were included within this SDG. 

All samples, with exception to those designated -F, were analyzed for target analyte list (TAL) 
metals, cyanide, chloride, dissolved oxygen (DO), fluoride, hardness, nitrate/nitrite, nitrocellulose, 
pH, salinity, sulfate, total dissolved solids (TDS), total organic carbon (TOC), total suspended 
solids (TSS) and turbidity. Those sample designated -F were analyzed for dissolved TAL metals. 
The sample were collected by Tetra Tech NUS on January 20, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance / 
Quality Control (QA/QC) criteria. 

All metals and cyanide analyses were conducted using Contract Laboratory Program (CLP) 
methodologies, Chloride, fluoride and sulfate analyses were conducted using EPA method 309.0. 
Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite analyses were 
conducted using EPA method 353.2. pH analyses were conducted using EPA method 150.1, 
Salinity analyses were conducted using Standard Method 2520A-D. TDS analyses were 
conducted using EPA method 160.2. TOC analyses were conducted using SW 846 method 9060. 
TSS analyses were conducted using EPA method 160.1. Turbidity analyses were conducted 
using EPA method 180.1. Nitrocellulose analyses were conducted using the USATHAMA 
method. Dissolved oxygen analyses were conducted using EPA method 360.1. 
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Summary 

All analytes, with exception to Jhose qualified as “UR”, were successfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, laboratory/field duplicate resulls, laboratory 
control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The holding time for nitrocellulose from collection to extraction was exceeded by twenty-eight 
(28) days. The nondetected results reported for nitrocellulose were qualified as rejected, 
“UR”. The positive results reported for nitrocellulose were qualified as biased extremely low, 
“L”. 

l The immediate holding time for salinity was exceeded by nineteen (19) days. The 
nondetected results reported for salinity were qualified as rejected, “UR”. 

Minor Problems 

l The holding times for chloride and sulfate were exceeded by one (1) day. The positive results 
reported for chloride and sulfate were qualified as biased low, “L”. 

l The holding times for TDS and TSS were exceeded by two (2) days. The positive results 
reported for TDS were qualified as biased low, ‘I”. The nondetected results reported for TSS 
were qualified as biased low, “UL”. 

l The holding time for turbidity was exceeded by thirty (30) days. The positive results reported 
for turbidity were qualified as biased extremely low, ‘I”. 

l The Initial and Continuing Calibration Verifications for turbidity were <90% quality control limit. 
The positive results reported for turbidity were qualified as biased low, I”. 

l The.Contract Required Detection Limit (CRDL) Percent Recovery (%R) for leaid was <90% 
quality control limit. The positive results <2X CRDL and the nondetected results reported for 
lead were qualified as biased low, ‘L” and “UL”, respectively. 

l The CRDL %Rs for selenium and zinc were >l 10% quality control limit. The positive results 
<2X CRDL reported for selenium and zinc were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 
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Analyte 
Aluminum”1 
Antimony”’ 
Barium(‘) 
Cadmium(‘1 
Calcium”) 
Copper 
Iron”) 
Magnesium 
Manganese”) 
Potassium”) 
Silver”) 
Sodium(‘) 
Thallium 
Vanadium”) 
Zinc(‘) 

Maximum Action 
Concentration Level (aqueousl 
47.733pglL 238.665pglL 
3.312FglL 16.56pglL 
0.751 pg/L 3.755pglL 
0.368pgIL 184pglL 
91539flglL 457.695pglL 
1.7pgIL 8.5pgIL 
26.032pglL 130.16pglL 
46.3pgIL 231.5~glL 
0.413pgIL 2.065pgIL 
25.261 FglL 126.305pglL 
0.815pglL 4.075pgIL 
288.132pgIL 1440.66kglL 
3.9pgIL 19.5pglL 
1.152pglL 5.76pglL 
4.372pgIL 21.86pglL 

Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results 
< the action level for aluminum, antimony, cadmium, copper, iron and vanadium 
were qualified, “B”, as a result of blank contamination. No action was taken for the 
remaining analytes since either the results were > than the action level or were 
nondetects. 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrate/nitrite was ~50% 
quality control limit. The positive results reported for nitrate/nitrite were qualified as biased 
extremely low, “L”. 

l The ICP Serial Dilution Percent Difference (%D) for sodium was ~10% quality control limit. 
The positive results reported for sodium were qualified as estimated, “J”. The direction of bias 
could not be determined. 

The CRDL %R for sodium was >llO% quality control limit. However, no validation action was 
required as all results reported for sodium were >2X CRDL. 

A comparison of field duplicate pairs (S57SW0160101/ S57SWDUP0101 and S57SWO160101-F/ 
S57SWDUPOlOl-F) is included in Appendix C. 

Executive Summary 

Laboratory Performance: The holding times for several miscellaneous parameters were 
exceeded. The ICVlCCV %Rs for turbidity were <90% quality control limit. The CRDL %Rs for 
several analytes were outside the 90-I 10% quality control limit. Several analytes were present in 
the laboratory method I preparation blanks. 

Other Factore Affecting Data Quality: The LSC %R for nitrate/nitrite was ~50% quality control 
limit. The ICP Serial Dilution %D for sodium was >I 0% quality control limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region HI, 
and the NFESC document entitled “Navy installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

&d&* 
Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

U 

B 

J 

L 

UL 

K 

UR 

Value is a nondetect as reported by the laboratory. 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

PITT-W-9-225 

Positive result is considered estimated, “J”, as a result of technical 
noncompliances. 

Positive result is considered biased low, “L”, as a result of technical 
noncompliances. 

Nondetected result is considered biased low, ‘UL”, as a result of technical 
noncompliances. 

Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

Nondetected result is considered rejected, “UR”, as a result of technical, 
noncompliances. 
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ORGANIC DATA VALIDATION - VOAlSVOAlPESTlPCBlEXP 
CT0 245 - NSWC INDIAN HEAD 
SDG 9901116 

SAMPLES: 4ISolid 

S57SD0050101 
S57SD0120101 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

S57SD0060101 
S57SDDUPOlOl 

The sample set for CT0 245, Naval Surface Warfare Center (NSWC), Indian Head, SDG 9901116, 
consists of four (4) solid environmental samples. The volatile samples were analyzed for Target 
Compound List (TCL) organic compounds including ethyl ether. The aqueous environmental 
samples were analyzed for TCL semivolatile and pesticide/PCB organic compounds. The explosive 
environmental samples were analyzed for TCL organic compounds including nitroglycerine and 
nitroguanidine. One (1) field duplicate pair (S57SD01201011S57SDDUP0101) was included within 
this SDG. 

The samples were collected by Tetra Tech, NUS on January 20’“, 1999, and analyzed by GPL 
Environmental Services, Inc. The volatile, semivolatile, pesticide/PCB, and explosive compound 
analyses were analyzed under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAKIC) criteria and were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) SOW OLC02.1 and SW 846 method 8330 analytical and reporting 
protocols. 

Summary 

All compounds were successfully analyzed with the exception of those compounds that were 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, GClMS tuning, initial and 
continuing calibration data, laboratory and field quality control blank results, surrogate spike 
recoveries, Matrix Spike/Matrix Spike Duplicate (MS/MSD) results, Laboratory Cotntrol Sample 
(LCS) results, internal standard performance, compound identification and quantitation, detection 
limits, field duplicate precision, and Tentatively Identified Compound (TIC) evaluation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l In the semivolatile fraction, the ‘Matrix Spike/Matrix Spike Duplicate (MSIMSD) Percent 
Recovery (%R) was below ten percent (10%) for 1,4dichlorobentene. The nondetected result 
was qualified as rejected (UR), in the associated MSlMSD sample S57SD0120101. 
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Minor Problems 

. The following compounds were detected in the laboratory method and/or field quality control 
blanks at the maximum concentrations indicated below: 

Compound Concentration Aqueous Action Level 
Methylene chloride 17.OpglKG 17O.OpgIKG 
Chloroform 1 .OpglKG S.OpgIKG 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. Positive results for methylene chloride reported at 
concentrations below the action level were qualified (B) as a result of blank contamination. 

. In the volatile fraction, the surrogate %Rs exceeded the quality control limits for 
bromofluorobenzene in samples S57SD0050101, S57SD0060101, and S57SDDUPOlOl. The 
samples were reanalyzed with the surrogate within the quality control limits. However, the 
samples were reanalyzed sixteen (16) days past the holding time until analysis. .Therefore, the 
original analyses were used for validation purposes. The positive results were qualified as 
estimated (J), in the aforementioned samples. The direction of bias is unknown. 

. In the pesticide/PCB fraction, the percent difference between columns exceeded the 25% 
quality control limits. The positive results were qualified as estimated (J), in the following 
samples: 

Sample 
S57SD0050101 

S57SDDUPOlOl 

Compound 
gamma-Chlordane 

4,4’-DDE 
4,4’-DDT . 

w 
41.5 

36.1 
70.3 

Qualifier 
J 

J 
J 

l Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 
The direction of ‘biased is unknown. 

Several volatile and semivolatile initial and continuing calibration %RSDs and %Ds exceeded the 
30% and 25% quality control limits, respectively. No action was warranted since only non-detected 
results were reported and the %Ds did not exceed 50%. 

In the volatile fraction, sample S57SD0050101 was analyzed at a medium-level soil due to the 
presence of cis-1,2dichloroethene and vinyl chloride above the calibration range of the instrument. 
The result from the dilution was transposed over the undiluted sample results and used for 
validation purposes. 

In the volatile fraction, ethyl ether was added to the TCL. 

In the semivolatile fraction, the advisory surrogate %R for 1,2dichlorobenzened4 was below the 
quality control limits in samples S57SD01200101 and S57SDDUPOlOl. No action was warranted 
since the surrogate %R was an advisory surrogate. 

In the semivolatile fraction, the MS/MSD was below the quality control limit for 1,2,4- 
trichlorobenzene. No action was warranted since no action is taken on MSlMSD data alone. 
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In the semivolatile fraction, the Tentatively Identified Compound (TIC), unknown was identified in 
the semivolatile method blank. The presence of this compound should be considered a false 
positive. 

In the pesticide/PCB fraction, the initial calibration %RSD exceeded the 20% quality control limits 
for delta-BHC on both columns. No, action was warranted since only nondetected results were 
reported and the %RSD did not exceed 50%. 

In the pesticide/PCB fraction, the initial calibration %RSD exceeded the 20% quality control limits 
for alpha-BHC on column DB-5. No action was warranted since only nondetected results were 
reported and the %RSD was within the quality control limits on column RTX-1701. 

In the pesticidelPCB fraction, the Endrin % Breakdown exceeded the 20% quality control limit on 
both columns. No action was warranted since only nondetected results were reported. 

Executive Summary 

Laboratory Performance: Several volatile and semivoiatile initial and continuing calibration 
%RSDs and %Ds exceeded the quality control limits. Methylene chloride and chloroform were 
detected as blank contaminants. In the pesticide/PCB fraction, the initial calibration exceeded the 
20% quality control limit for delta-BHC and alpha-BHC on both columns. In the pesticide/PCB 
fraction, the Endrin % Breakdown exceeded 20%. 

Other Factors Affecting Data Quality: In the volatile fraction, the surrogate %R for 
bromofluorobenzene exceeded the quality control limits in several samples. In the !semivolatile 
fraction, the advisory surrogate %R was below the quality control limit for 1,2dichlorob~enzene-d4. 
In the semivolatile fraction, the MS/MSD %R was below 10% for 1,4dichloroberuene. Several 
pesticide/PCB samples exceeded the percent difference between columns quality control limits. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (September, 1994) as amended 
for use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (February, 1996). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Summaw Tentatively Identified Compounds (TlCs) 

Fraction Named TIC 

- 

Volatiles 

Semivolatile 

Unknown 

Unknown PAH 
Unknown 



DATA QUALIFIER DEFINITIONS: 

u - Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

J - Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

UJ - Nondetected result is considered to be estimated as a result of technical 
noncompliances. 

B - Nondetected blank (for Region Ill) as a result of blank contamination and should 
not be considered present. 

UR - Compound was rejected due to severe technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

PIlT-o4-g-090 

G. LATULIPPE DATE: APRIL 13,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, CYANIDE AND SIMULTANEOUSLY EXTRACTED 
METALS 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901116 

4ISoilsl 

S57SD0050101 S57SD0060101 S57SD0120101 S57SDDUPOlOl 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG 9901116, consists of four (4) soil environmental samples. One (1) 
field duplicate pair (S57SD0120101 I S57SDDUPOlOl) was included withiri this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals, cyanide and Simultaneously Extracted Metals (SEM). The 
samples were collected by Tetra Tech NUS on January 20, 1999 and analyzed by GPL Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. TAL metals and cyanide 
analyses were conducted using ILM04.0 methodologies. SEM analyses were conducted using an EPA draft method. 

Summarv 

All analytes were successfully analyzed. The findings offered in this report are baked upon a general review of all 
available data including data completeness, holding times, calibration data, laboratory method/preparation blanks, ICP 
interference results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, field duplicate 
results, laboratory control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of cyanide and mercury were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wel 
chemistry methodologies. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for sodium and thallium 
affecting the TAL metals analyses were c 90% quality control limit. Positive results <2X CRDL and 
nondetects reported for the aforementioned analytes were qualified as biased low, “L” and “UL”. 
respectively. 

. The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Samples Affected: 

Analvte 
cadmium 
copper”) 
lead(‘) 
zinc(‘) 

Samples Affected: 

Analvte 
aluminum 
arsenic 
bariumt2’ 
cadmium 
calciumr’) 
cobalt 
copper”’ 
iron 
lead”) 
magnesium 
manganese 
potassium”) 
selenium 
vanadium 
zinc”) 

SEM 

Maximum 
Concentration 
0.3 ug/L 
6.1 ug/L 
2.9 ug/L 
14.7 ug/L 

TAL metals 

Maximum 
Concentration 
53.1 ug/L 
4.3 ug/L 
0.091 mglkg 
0.3 ug/L 
31.430 mg/kg 
0.8 ug/L 
0.565 mgikg 
20.1 ug/L 
0.436 mg/kg 
46.6 ug/L 
0.3 uglL 
7.565 mglkg 
3.3 ugk 
0.8 ug/L 
0.927 mgikg 

Action 
Level - Soil 
0.0375 mglkg 
0.7625 mg/kg 
0.3625 mglkg 
1.8375 mg/kg 

Action 
Level - Soil 
53.1 mglkg 
4.3 mglkg 
0.455 mglkg 
0.3 mg/kg 
157.15 mg/kg 
0.8 mglkg 
2.825 mglkg 
20.1 mglkg 
2.18 mg/kg 
46.6 mglkg 
0.3 mglkg 
37.825 mglkg 
3.3 mglkg 
0.8 mglkg 
4.635 mg/kg 

(1) Maximum concentration present in a SEM preparation blank. 
(2) Maximum concentration present in a soil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank 
contamination. Sample percent solids, aliquot size and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results -Z the action level for arsenic, cadmium, calcium, 
copper, lead and selenium have been qualified, “B”, as a result of blank contamination. No actior-‘- -+s 
taken for the remaining analytes since either the results were greater than the action level oI e 
nondetects. 
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. The interfering analyte iron was present in samples S57SD0050101 (TAL metals) and S57SDOOSOlOl 
(TAL metals) at a concentration which was comparable to the level of iron in the Interference Check 
Sample (ICS) solution. Several analytes namely antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, lead, manganese, nickel, selenium, silver, thallium, vanadium and zinc were 
present in the ICS solution at concentrations which exceeded the Instrument Detection Limit (IDL). 
Interference affects exist for antimony, beryllium, cadmium and silver in the affected samples. The 
possibility of suppressive affects may be present for beryllium in the affected samples. The positive results 
reported-for beryllium have been qualified as biased low, ‘I”. The positive results reported for antimony, 
cadmium and silver were qualified as biased high, “K”. 

. The Matrix Spike (MS) Percent Recovery (%R) for mercury affecting the SEM analyses was < 75% quality 
control limit. The positive results and nondetects reported for the aforementioned analyte were qualified 
as biased low, ‘I” and “UL”, respectively. 

. The MS %R for lead affecting the TAL metals analyses was > 125% quality control limit. Positive results 
reported for the aforementioned analyte were qualified as biased high, “K”. 

. Laboratory duplicate imprecision (>30%) was noted for lead affecting the SEM analyses. The positive 
results reported for the aforementioned analyte were qualified as estimated, “J”. The direction of bias 
could not be determined. 

. Field duplicate imprecision (>50%) was noted for lead affecting the SEM analyses. The positive results 
reported for the aforementioned analyte were qualified as estimated, “J”. The direction of bias could not 
be determined 

. The ICP Serial Dilution Percent Difference (%D) for calcium affecting the TAL. metals anatyses was 
greater than the 10% quality control limit. The positive results reported for the aforementioned analyte 
was qualified as estimated, “J”. The direction of bias could not be determined. 

The CRDL %R for lead affecting the SEM analyses was Z= 110% quality control limit. However, no validation actions were 
warranted as all results were > 2X CRDL. 

The CRDL %Rs for arsenic, calcium, iron, lead and selenium affecting the TAL metals analyses were > 110% quality 
control limit. However, no validation actions were warranted as all results were either > 2X CRDL, nondetects or were 
qualified as blank contamination. 

Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in samples S57SD0050101 (TAL metals) 
and S57SD0060101 (TAL metals). The MS %R for mercury affecting the SEM analyses was < 75% quality control limit. 
The MS %R for lead affecting the TAL metals analyses was > 125% quality control limit. Laboratory duplicate imprecision 
(>30%) was noted for lead affecting the SEM analyses. Field duplicate imprecision (>50%) was noted for lead affecting the 
SEM analyses. The ICP Serial Dilution %D for calcium affecting the TAL metals analyses was greater than the 10% quality 
control limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region ItI. and the NFESC document enb&d “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

T I^ 

Terri L. Solomon 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

J - Positive result is considered estimated as a result of validation noncompliances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

UL - Nondetected result is considered biased low as a result of validation noncompliances. 

K - Positive result is considered biased high as a result of validation noncompliances. 
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ITtl Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

PIlT-o4-g-093 

G. LATULIPPE DATE: APRIL 13,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION -ACID VOLATILE SULFIDE, NITROCELLULOSE, pH, TOTAL 
ORGANIC CARBON 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901116 

4ISoilsl 

S57SD0050101 S57SD0060101 S57SD0120101 S57SDDUPOlOl 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG 9901116, consists of four (4) soil environmental samples. One (1) 
field duplicate pair (S57SD0120101 I S57SDDUPOlOl) was included within this SDG. 

Samples S57S00050101, S57SD0120101 and S57SDDUPOlOl were analyzed for acid volatile sulfide, nitrocellulose, pH 
and total organic carbon.. Sample S57SD00601Dl was analyzed for acid volatile sulfide and total organic carbon. The 
samples were collected by Tetra Tech NUS on January 20, 1999 and analyzed by GPL Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Acid volatile sulfide analyses 
were conducted using an EPA draft method. pH analyses were conducted using SW-646 method 90450. Total organic 
carbon analyses were conducted using SW-646 method 9060. 

Summa4 

All analytes, with the exception of those designated, ‘UR”, were successfully analyzed. The findings offered in this repon 
are based upon a general re,view of all available data including data completeness, holding times, calibration data 
laboratory method blanks, matrix spike results, laboratory duplicate results, field duplicate results, laboratory contra 
sample (LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 
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Maior Problems 

l The 14 day holding time from collection time to extraction for nitrocellulose was exceeded by 47 days. The 
nondetected results were qualified as rejected, “UR”. 

. The 28 day holding time for the total organic carbon analyses was marginally exceeded. The positive results 
reported for the aforementioned parameter were qualified as estimated, “J”, as a result of conflicting 
noncompliances. 

l The continuing calibration percent recovery for total organic carbon was > 110% quality control limit. The positive 
results reported for the aforementioned analyte were qualified as estimated, “J”, as a result of conflicting 
noncompliances. 

The laboratory control standard (LCS) recovery for nitrocellulose was < 80% quality control limit. However, no validation 
actions were warranted as all results reported for nitrocellulose were qualified as rejected for a more severe 
noncompliance. 

Executive Summary 

Laboratory Performance: The 14 day holding time from collection time to extraction for nitrocellulose was exceeded by 
47 days. The 28 day holding time for the total organic carbon analyses was marginally exceeded. The continuing 
calibration percent recovery for total organic carbon was > 110% quality control limit. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality 

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

&g!i ?7Fd.Lm,, 
TetraTech NUS 
Terri L. Solomon 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Vaiue is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated as a result of validation noncompliances. 

UR - Nondetected result is considered rejected as a result of validation noncompliances, 



PY Tetra Tech NUS 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

INTERNAL CORRESPONDENCE 

C-PI-i-r 04-9-I 04 

GEORGE LATULIPPE DATE: MAY 3.4999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS, SVOAS, PESTICIDESIPCBS, AND EXPLOSIVES 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SDG - 9901151 

lOtAqueous 
S57RB0050101 
S57SWOO70201 
S57SWDUPO201 

S57SWOO60101 S57SWOO60201 s57sw0070101 
S57SW0080101 S57SWOO80201 S57SWOO80301 
TB0050001 

Overview 

__-... -_ The Sample -Delivery Group (SDG) for CT0 245 NSWC IndiahHead, Maryland SDG 9901151, consists of ten 
(10) aqueous environmental samples including one (1) trip blank and one (1) rinse blank. One field duplicate 
pair, samples S57SW0060101/S57SWDUP0201, was included in this SDG. 

All of the samples were to be analyzed for selected Target Compound List (TCL) Low Concentration volatiles 
and ethyl ether. Samples S57RB0050101 ,and S57SW0070101 were also analyzed for low concentration TCL 
semivolatiles, TCL PesticidesIPCBs, and TCL explosives plus nitroguanidine, and nitroglycerin. The samples 
were collected by Tetra Tech NUS on January 21, 1999 and analyzed by GPL Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The VOAs 
and SVOAs analyses were conducted according to Contract Laboratory Procedure (CLP) OLM02.0, the 
pesticides/PCBs according to CLP OLM03.2, and the explosives were analyzed according to SW-846 Method 
8330 and modified USAEC methodology for nitroguanidine. 

Summarv 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a general review of all available data including data completeness, holding 
times, calibration data, laboratory and field quality control blank results, GCIMS tuning and performance, Matrix 
Spike (MS)/ Matrix Spike Duplicate (MSD) analyses, surrogate spike recoveries, Laboratory Control Sample 
(LCS) analyses, field duplicate results, compound identification and quantification, and detection limits. 

Areas of concern with respect to data quality are listed below. 
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MAJOR PROBLEMS 

. Initial and continuing calibrations contained Relative Response Factors RRFs below the O.O!j quality control limit 
for acetone and 2-butanone. The nondetected results for the aforementioned compounds were rejected, UR, in 
the affected samples (all samples). The positive results for 2-butanone were qualified as biased low, L, in the 
affected samples. 

Semivolatiles 

. No major problems were noted. 

Pesticides 

. No major problems were noted. 

Explosives 

. No major problems were noted. 

MINOR PROBLEMS 

Volatiles 

. The following contaminants were detected in the method and/or field quality control blanks: 

Maximum 
Analvte Concentration Action level 
Acetone 8.7 uglL 87 ug/L 
Chloromethane 0.8 uglL 4.0 uglL 
Chloroform’ 0.3 uglL 1.5 uglL 
Methylene chloride 2.6 ug/L 26 ug/L 
Carbon disulfide’ 3.2 ug/L 16 ug/L 

1, Maximum concentration found in rinse blank. 

Samples Affected: All. 

Sample aliquot and dilution factors were taken into consideration when applying the action levels. 
Positive results for acetone, carbon disulfide, and methylene chloride reported below the action level were 
considered false positives and qualified, (B). It should be noted that field quality control blanks were not 
qualified for field quality control blank contamination. 
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. A continuing calibration contained Percent Differences (%Ds) above the 50% quality control limit for 4-methyl-2- 
pentanone and 2-hexanone. The nondetected results for 4-methyl-2-pentanone and 2-hexanone were qualified 
as estimated, UJ, in the affected samples (all samples) 

0 Samples S57SWOO60101, S57SWOO60201, s57sWO070101, S57SWOO70201, S57SWOO80101, 
S57SWOO80201, and S57SWDUPO201 all contained results for acetone and/or ethyl ether that exceeded the 
linear calibration range. The samples were reanalyzed 15 days in exceedance of the 14 day holding time. The 
original analyses were used for data validation and those compounds that exceeded the linear calibration range 
were qualified as estimated, J. 

Semivolatiles 

. The following contaminants were detected in the rinse blank: 

Maximum 
Analvte Concentration 
Bis(2-ethylhexyl)phthalate 2 ugli 
Diethylphthalate 6 uglL 

Sample Affected: s57sw0070101 

Action level 
20 ug/L 
60 uglL 

Sample aliquot and dilution factors were taken into consideration when applying the action levels. 
The positive result for bis(2-ethylhexyl)phthalate reported below the action level was considered a false _- ..- _..- . . . .-.- 
posrtrve and-qualified, (6). It should be noted that field quality control blanks were not qualified for field 
quality control blank contamination. 

PesticideslPCBs 

. The data were acceptable as reported by the laboratory. 

Positive results reported below the Contract Required Quantitation Limits (CRQL) were qualified as estimated, (J). 

Continuing calibration noncompliances were noted for the volatile compounds carbon tetrachloride and trans-1,3- 
dichloropropene however, the noncompliances did not affect nondetected results. Because only nondetected 
results were reported for the aforementioned compounds in the affected samples, no action was taken. 

The semivolatile LCS yielded a poor Percent Recovery (%R) for 4-chloroanailine (3%). No action was taken for 
LCS noncompliance. 

The pesticide/PCB LCS yielded a’%R above the quality control limits for Endrin. No action was taken for LCS 
noncompliance. 

The pesticide/PCB initial calibration on column DB-5 contained Percent Relative Standard Deviations (%RSD) 
above the 20% quality control limit for alpha-BHC, gamma-BHC, and delta-BHC. Because the other column did not 
contain %RSDs above the quality control limit, no action was taken. 
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The PEM analysis of 2112199 at 2:32 contained an Endrin breakdown that exceeded the 20% quality control limit on 
both analytical columns. Because only nondetected results were reported for Endrin, Endrin aldehyde, and Endrin 
ketone in the samples, no action was taken. 

Executive Summaq 

Laboratory Performance: Initial and continuing calibration noncompliances resulted in the rejection of 
nondetected results for acetone and 2-butanone, and the low bias qualification of positive results for 2-butanone. 
Nondetected results for 4-methyl-2-pentanone and 2-hexanone were qualified as estimated for continuing calibration 
noncompliances. Blank contamination was noted for acetone, carbon disulfide, methylene chloride, and bis(2- 
ethylhexyl)phthalate. Positive results for several volatile compounds were qualified for exceeding the linear 
calibration range. 

- 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1994 Revision as amended for use within USEPA Region Ill, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality 

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

e&c-5? .-- 
Sean T. Nixon 
Environmental Scientig 
Tetra Tech NUS 

Data Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered estimated as a result of various technical noncompliances. 

B - Positive result is considered to be an artifact of blank contamination. 

L - Positive result is considered biased low as a result of various technical noncompliances 

J - Positive result is considered estimated as a result of various technical noncompliances. 

UR - Nondetected result is rejected for gross technical noncompliances. 



TENTATIVELY IDENTIFIED COMPOUND SUMMARY 

Volatiles 
Isopropyl alcohol 

Semivolatiles 
Hexadecanoic acid 

.._ . __-.__-_---..- - - - ._._ -_---_----.-- ----. 
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TO: G. LATULIPPE DATE: APRIL 16,1999 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 246 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901161 

SAMPLES: 2lAqueousJ 

S57RB0050101 s57sWO070101 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG 9901151, consists of one (1) aqueous environmental samp.. ,nc 
one (1) rinsate blank (S57RB0050101). No field duplicate results were included within this SDG. 

Samples S57RB0050101 and S57SW0070101 were analyzed for Target Analyte List (TAL) metals and cyanide. The 
samples were collected by Tetra Tech NUS on January 21, 1999 and analyzed by GPL Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. TAL metals and cyanide 
analyses were conducted using ILMQ4.0 methodologies. 

SummaT 

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of al 
available data including data completeness, holding times, calibration data, laboratory method I preparation I fietd blanks 
ICP interference results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, laborator) 
control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

- All analyses, with the exception of cyanide and mercury were conducted using Inductively Coupled Plasma (ICP: 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using we 
chemistry methodologies. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was < 90% quality control 
limit. Positive results <2X CRDL reported for the aforementioned analyte were qualified as biased low, ‘L”. 

. The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Samples Affected: 

Analvte 
aluminum(‘) 
antimony”’ 
barium”’ 
cadmium”) 
calcium(‘) 
copper 
iron”’ 
magnesium 
manganese”’ 
potassium”’ 
silver”) 
sodium(‘) 
thallium 
vanadium”’ 
zinc(‘) 

All 

Maximum 
Concentration 
47.733 uglL 
3.312 uglL 
0.751 ug/L 
0.368 ug/L 
91.539 uglL 
1.7 uglL 
26.032 uglL 
46.3 uglL 
0.413 uglL 
25.261 uglL 
0.815 ug/L 
288.132 
3.9 uglL 
1.152 ug/L 
4.372 uglL 

Action 
Level - Aqueous 
238.665 uglL 
16.56 ug/L 
3.755 ug/L 
1.84 ug/L 
457.695 uglL 
8.5 ug/L 
130.16 ug/L 
231.5 ug/L 
2.065 uglL 
126.305 ug/L 
4.075 uglL 
1440.66 uglL 
19.5 ug/L 
5.76 ug/L 
21.86 ug/L 

(‘I Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank 
contamination. Sample percent solids, aliquot size and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results c the action level aluminum, antimony, barium, 
cadmium, calcium, copper, iron, magnesium, manganese, potassium, sodium, vanadium and zinc have 
been qualified, “B”, as a result of blank contamination. No action was taken for the remaining analytes 
since either the results were greater than the action level or were nondetects. 

The CRDL %Rs for selenium, sodium and zinc were > 110% quality control limit. However, no validation actions went 
warranted as all results were > 2X CRDL or were nondetects. 

Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits, 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/9B). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Qkseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

L - Positive result is considered biased low as a result of validation noncompiiances. 



TO: 

FROM: 

SUBJECT: 

G. LATULIPPE 

TERRI L. SOLOMON 

INORGANIC DATA VALIDATION -AMMONIUM PERCHLORATE AND NlTROCELLULOSE 
CT0 246 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901151 

SAMPLES: G/Aqueous/ 

Overview 

S44MWOOl UO05 
S44MWDUP500 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIl-r-O4-9-140 

DATE: APRIL 16,1999 

COPIES: DV FILE 

S44MW002U005 S44MWO03U005 
S57RB0050101 s57sw0070101 

The sample set for CT0 245, NSWC Indian Head, SDG 9901151, consists of five (5) aqueous environmental samples and 
one (1) rinsate blank (S57RB0050101). One (1) field duplicate pair (S44MW002U005 / S44MWDUP500) was included 
within this SDG.- 

Samples S44MWOOlU005, S44MW002U005, S44MWOO3UOO5 and S44MWDUP500 were analyzed for ammonium 
perchlorate. Samples S57RB0050101 and S57SWOO70101 were analyzed for nitrocellulose. The samples were collected 
by Tetra Tech NUS on January 21, 1999 and analyzed by GPL Laboratories under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Ammonium perchlorate analyses were conducted 
using EPA method 3000. Nitrocellulose analyses were conducted usgin the USATHAMA method . 

Summary 

All analytes were successf~~lly analyzed with the exception of those designated “UR”. The findings offered in this repor 
are based upon a general review of all available data including data completeness, holding times, calibration data 
laboratory method blanks, matrix spike results, laboratory duplicate results, laboratory control sample (LCS) results 
detection limits and anatyte quantitation. 

Areas of concern with respect to data quality, are listed below. 
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Major Problems - 

. The seven (7) day collection to extraction time for nitrocellulose was exceeded by a factor of two or more. The 
positive result reported for the aforementioned parameter was qualified as biased low, I”. The nondetected result 
reported for the aforementioned parameter was qualified as rejected, ‘UR”. 

Minor Problems 

. The laboratory control standard (LCS) recovery for nitrocellulose was c 80% quality control liimit. The positive result 
reported for the aforementioned parameter were qualified as biased low, “L”. 

w - None. 

Laboratory Performance: The seven (7) day collection to extraction time for nitrocellulose was exceeded by a factor of 
two or more. The LCS recovery for nitrocellulose was < 80% quality control limit. 

Other Factors Affecting Data Quality: None. 
/’ .1... 

The data for these analyses were reviewed with reference to the “National Functional Guideknes for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC clocument entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quallity. 

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

Terri L. Solomon 
Chemist 

%oseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

L - Positive result is considered biased low as a result of validation noncompliances. 

UR - Nondetected result is considered rejected as a result of validation noncompliances. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

MR. GEORGE LATULIPPE 

LINDA KARSONOVICH 

ORGANIC DATA VALIDATION- VOA 
CT0 245, NSWC INDIAN HEAD 
SDG 9901152 

2JAqueousl 

s57TW0020101 s57TW0030101 

DATE: MAY 3,1999 

COPIES: DV FILE 

The sample set for CT0 245, SDG 9901152, NSWC Indian Head consists of two (2) aqueous environmental 
samples. The samples were analyzed for target compound list (TCL) volatile organic compounds plus ethyl 
ether. 

The sample was collected by Tetra Tech NUS on January 21, 1999 and analyzed by GPL Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Statement of Work OLM03.2 
analytical and reporting protocols. I 

The samples 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/continuing calibrations, 
laboratory method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike 
duplicate results, blank spike/blank spike duplicate results, compound identification, compound quantitation 
and detection limits. Areas of concern are listed below. 

Maior Problems 

. None noted. 

Minor Problems 

. The following compound was detected in the laboratory method blank at the following maximum 
concentration: 

Maximum Blank 
Comoound Concentration Action Level 
Methylene chloride 4@L 40 w- 

Dilution factors and sample aliquot were taken into consideration when applying the blank 
action level. Positive results for methylene chloride below the blank action level were 
qualified as false positives, B. 



. Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Sample S57TWOO30101 was re-analyzed at a 2X dilution due to the presence of cis-1,2-dichloroethene 
above the instrument’s linear calibration range. The result from the dilution was transposed over the 
undiluted sample result and used as the basis for data validation. 

The case narrative erroneously noted.that the re-analysis of sample S57TW0030101 took place outside of 
the sample holding time. 

Surrogate recovery of toluene-d8 exceeded the upper quality control limit in S57fW0020101 MS and MSD. 
No qualifiers were assigned on this basis since only the quality control samples were affected. 

Matrix spike recovery for toluene exceeded the upper quality control limit in S57lWOO20101 MS. No 
validation action was taken since the compound was not detected in the unspiked sample. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride was detected in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as amended by Region III and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Repotted by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PlTT-o4-9-134 

TO: G. LATULIPPE DATE: APRIL 16,1999 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 9901164 

SAMPLES: 4IAqueousl 

s57sw0030101 S57SWOO30101-F 
s57sw0040101 S57SW0040101-F 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG 9901164, consists of four (4) aqueous environmental samples. 
No field duplicate results were included within this SDG. 

Samples S57SWOO30101 and S57SWOO40101 were analyzed for Target Analyte List (TAL) metals and cyanide. Samples 
S57SWOO30101-F and S57SWOO40101-F were analyzed for filtered TAL metals. The samples were collected by .. ‘-a 
Tech NUS on January 22, 1999 and analyzed by GPL Laboratories under Naval Facilities Engineering Service i jr 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria. TAL metals and cyanide analyses were conducted using 
ILM04.0 methodologies. 

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, calibration data, laboratory method/preparation blanks, ICP 
interference results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of cyanide and mercury were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wel 
chemistry methodologies. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was < 90% quality control 
limit. Positive results <2X CRDL reported for the aforementioned analyte were qualified as biased low, “L”. 

. The CRDL %R for selenium was > 110% quality control limit. Positive results <2X CRDL reported for the 
aforementioned analyte were qualified as biased high, ‘K”. 

. The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Samples Affected: All 

Analvte 
aluminum(‘) 
antimony(‘) 
barium”) 
cadmium(ll 
calcium(‘) 
copper 
iron(‘r 
magnesium 
manganese(‘) 
potassium”) 
silver”) 
sodium(‘) 
thallium 
vanadium(‘) 
zinc”’ 

Maximum 
Concentration 
47.733 ug/L 
3.312 uglL 
0.751 uglL 
0.368 ug/L 
91.539 uglL 
1.7 ug/L 
26.032 ug/L 
46.3 ug/L 
0.413 ug/L 
25.261 ug/L 
0.815 uglL 
288.132 
3.9 ug/L 
1.152 uglL 
4.372 uglL 

Action 
Level - Aaueous 
238.665 uglL 
16.56 ug/L 
3.755 uglL 
1.84 ug/L 
457.695 uglL 
8.5 uglL 
130.16 ug/L 
231.5 ug/L 
2.065 uglL 
126.305 uglL 
4.075 ug/L 
1440.66 uglll 
19.5 ug/L 
5.76 uglL 
21.86 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank 
contamination. Sample percent solids, aliquot size and dilution factors were taken into consideration wher 
evaluating for blank contamination. Positive results c the action level for aluminum, antimony, cadmium 
silver and vanadium have been qualified, ‘B”, as a result of blank contamination. No action was taken fol 
the remaining analytes since either the results were greater than the action level olr were nondetects. 

. The Matrix Spike (MS) Percent Recovery (%R) for aluminum was < 75% quality control limit. The positive 
results reported for the aforementioned analyte were qualified as estimated, “J”, as a result of conflicting 
noncompliances. 

. Laboratory duplicate imprecision (>20%) was noted for aluminum. The positive results reported for the 
aforementioned analyte were qualified as estimated, “J”. The direction of bias could not be determined. 
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The CRDL %Rs for sodium and zinc were > 110% quality control limit. However, no validation actions were warranted as 
all results were > 2X CRDL. 

Executive Summarv 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for aluminum was < 75% quality control limit. Laboratory duplicate 
imprecision (>20%) was noted for aluminum 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/95). 

- The text of this report has been formulated to address only those problem areas affecting data quality. 

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

TetraTech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

J - Positive result is considered estimated as a result of validation noncompliances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

K - Positive result is considered biased high as a result of validation noncompliances. 



0 vi 
TO: 

FROM: 

SUBJECT: 

SAMPLES: G/Aqueous 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrr-o4-9-239 

GEORGE LATULIPPE DATE: APRIL 29,1999 

JUSTIN ORBICH cc: DV FILE 

ORGANIC DATA VALIDATION - VOAlSVOAJPESTlPCBiEXP 
CT0 245 - NSWC INDlAN HEAD 
SDG 9901194 

S57RB0070101* 
S57SWOO30201* 
s57sWDuP0301* 

s57sw0030101 
s57sWO040101 
S57TB0060001 l 

Overview 

The sample set for CT0 245, Naval Surface Warfare Center (NSWC), Indian Head, SDG 9901164, 
consists of six (6) aqueous environmental samples, which includes one (1) rinsate blank 
(designated RB) and one (1) trip blank (designated TB). The samples were analyzed for Target 
Compound List (TCL) volatile organic compounds including ethyl ether, semivolatile, pesticide/PCB 
organic compounds, and explosive organic compounds including nitroglycerine and nitroguanidine. 
The samples designated (‘) were analyzed for TCL volatile organic compounds including ethyl 
ether. One (1) field duplicate pair (S57SWO030101/ S57SWDUPO301) in this SDG. 

The samples were collected by Tetra Tech, NUS on January 21’ and 22”6, 1999, and analyzed by 
GPL Environmental Services, Inc. The volatile, semivolatile, pesticide/PCB, and explosive 
compound analyses were analyzed under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAIQC) criteria and were conducted using the U.S. EPA 
Contract Laboratory Program (CLP) SOW OLC02.1 and SW 846 method 8330 analytical and 
reporting protocols. 

Summary 

All compounds were successfulty analyzed with the exception of those compounds that were 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, GC/MS. tuning, initial and 
continuing calibration data, laboratory and field quality control blank results, surrogate spike 
recoveries, Matrix Spike/Matrix Spike Duplicate (MSIMSD) results, Laboratory Control Sample 
(LCS) results, internal standard performance, compound identification and quantitation, detection 
limits, field duplicate precision, and Tentatively Identified Compound (TIC) evaluation. 

A&as of concern with respect to data quality are listed below. 
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Maior Problems 

l In the volatile fraction, the initial and continuing calibration Relative Response Factors (RRFs) 
were below the 0.05 quality control limit for acetone, 2-butanone, 2-hexanone, ethyl ether, and 
4-methyl-2-pentanone. The nondetected results were qualified as rejected (UR), in all affected 
samples. 

l In the semivolatile fraction, the Laboratory Control Sample (LCS) Percent Recovery (%R) was 
below ten percent for 4-chloroaniline. The nondetected results were qualified as rejected (UR), 
in the all samples. 

Minor Problems 

l In the volatile fraction, the initial and continuing calibration RRF was below the 0.05 quality 
control limits for 2-butanone and ethyl ether. The positive results were qualified as estimated 
(J), in the affected samples. The direction of bias is unknown. 

l In the volatile fraction, the initial and continuing calibration Percent Difference (%D) exceeded 
the 25% quality control limit for methylene chloride. The positive results were qualified as 
estimated (J), in the affected samples. The direction of bias is unknown. 

l The following semivolatile compounds were detected in the laboratory method blanks at the 
maximum concentrations indicated below: 

Compound Concentration 
Bis(2ethylhexyl)phthalate 1 .O).lglL 

Aaueous Action Level 
1 O.OuglL 

Sample aliquot and dilution factors were taken into consideration during the application of all 
action levels. Positive results for bis(2ethylhexyl)phthalate reported at concentrations below 
the action level were qualified (B) as a result of blank contamination. 

. Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 
The direction of biased is unknown. 

l The following volatile compounds were de&ted in the field quality control blanks at the 
maximum concentrations indicated below: 

Compound Concentration Aaueous Action Level 
Methylene chloride 0.6ugiL 6.OugfL 

Sample aliquot and dilution factors were taken into consideration during the application of all 
action levels. No action was warranted since only nondetected results were reported. It should 
be noted that field quality control blanks are not qualified based on field quality control blank 
contamination. 

In the volatile fraction, samples S57SW0030101, S57SWOO40101, and S57SWDUIPO301 were 
analyzed at a 10X dilution due to the presence of ethyl ether above the calibration range of the 
instrument. The results from the dilution was transposed over the undiluted sample results and 
used for validation purposes. 

It should be noted 1,2,4-trichlorobenzene was analyzed within the volatile fraction. 
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In the volatile fraction, ethyl ether was added to the TCL. 

Pn-r-u4-9-239 

in the semivolatile fraction, the Tentatively Identified Compound (TIC), unknown was detected in the 
semivolatile method blank. The presence of this TIC should be considered a false positive. 

In the pesticide/PCB fraction, the Endrin Percent Breakdown’exceeded the 20% quality control limit 
for Endrin on 02/12/99 at 0324 on column RTX-1701. No action was warranted since only 
nondetected results were reported and the Endrin % breakdown was within the quality control limit 
on column DB-5. 

In the pesticide/PCB fraction, the Laboratory Control Sample (LCS) %Rs exceeded the quality 
control limits for Endrin. No action is warranted on LCS data alone. 

It should be noted in the pesticide/PCB fraction, the laboratory provided the incorrect surrogate 
%R quality control limits. The quality control limits were corrected on the Form II and qualified 
based upon the corrected quality control limits. 

In the explosive fraction, several Matrix Spike/Matrix Spike Duplicate (MSIMSD) %Rs exceeded the 
quality control limits. Several MS/MSD Relative Percent Differences (RPDs) exceeded the quality 
control limits. No action is warranted on MS/MSD data alone. 

In the explosive fraction, nitroglycerine and nitroguanidine were added to the TCL. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs were below the 0.05 quality 
control limits for acetone, 2-b&none, 2-hexanone, ethyl ether, and 4-methyl-2pentanone. 
Methylene chloride and bis(2ethylhexyl)phthalate were detected as blank contaminants. Several 
volatile continuing calibration %Ds exceeded the 25% quality control limits. In the pesticide/PCB 
fraction, the Endrin % breakdown exceeded the 20% quality control limit on column RTX-1.701. 

other Factors Affecting Dab Que/ify: In the semivolatile fraction, the LCS %R was below ten 
percent for 4chloroaniline. Several explosives MSlSMD %Rs and RPDs exceeded the quality 
control limits. Several volatile samples exceeded the calibration range of the instrument due to the 
presence of ethyl ether. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (September, 1994) as amended 
for use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (February, 1996). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon1 validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Summaw Tentativelv Identified Compounds 0ICs) 

Fraction Named TIC 

Volatiles 

Semivolatile 

None detected. 

Hexadecanoic acid 



0 ‘ct 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrr-o4-9-137 

G. LATULIPPE DATE: APRIL 16,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION -NITROCELLULOSE AND TOTAL ORGANIC CARBON 
CT0 245 -NSWC INDIAN HEAD’, MARYLAND 
SDG - 9901164 

3IAqueousl 

S57RB0070101 s57sWO030101 s57sw0040101 

The sample set for CT0 245, NSWC Indian Head, SDG 9901154, consists of two (2) aqueous environmental samples and 
one (1) rinsate blank (S57RB0070101). No field duplicate pairs were included within this SDG. 

Sample S57RB0070101 was analyzed for total organic carbon. Samples S57SWOO30101 and S57SWOO40101 were 
analyzed for nitrocellulose. The samples were collected by Tetra Tech NUS on January 22, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAKX) 
criteria. Total organic carbon analyses were conducted using EPA MCAWW method 415.1. 

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, calibration data, laboratory method blanks, matrix spike results, 
laboratory duplicate results, laboratory control sample (LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

. The seven (7) day collection to extraction holding time for nitrocellulose was exceeded by a factor of two or more. 
The positive results reported for the aforementioned parameter were qualified as biased low, ‘L”. 

. The laboratory control standard (LCS) recovery for nitrocellulose was c 80% quality control limit. The positive results 
reported for the aforementioned parameter were qualified as biased low, “L”. 

Notes - None. 

Executive Summarv 

Laboratory Performance: The seven (7) day collection to extraction time for nitrocellulose was exceeded by a factor of 
two or more. The LCS recovery for nitrocellulose was < 80% quality control limit. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

P& 9 s&m 
TetraTech NUS 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

L - Positive result is considered biased low as a result of validation noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: MR. GEORGE LATULIPPE DATE: MAY 3,1999 

FROM: 

SUBJECT: 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- VOLATILES 
CT0 245, NSWC INDIAN HEAD 
SDG 9901165 

DV FILE 

SAMPLES: 1 AfVaterl 

s57-Tw0010101 

OVERVIEW 

The sample set for CT0 245, SDG 9901165, NSWC Indian Head consists of one (1) aqueous environmental 
sample. The sample was analyzed for target compound list volatiles plus ethyl ether. 

The samples were collected by Tetra Tech NUS on January 21’, 1999 and analyzed by GPL Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Statement of Work OLM03.2 
analytical and reporting protocols. _. _. - 

All samples 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/continuing calibrations, laboratory 
method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike duplicate 
results, blank spike/blank spike duplicate results, compound identification, compound quantitation and 
detection limits. Areas of concern are listed below. 

Maior Problems 

. None. 

Minor Problems 

. The following compound was detected in the laboratory method blank: 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride 4lJsn 46 IJsn 

Sample aliquot and dilution factors were taken into consideration when applying the blank 
action level. The positive result for methylene chloride was qualified as a false positive, B. 

. Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as 
estimated, J, due to uncertainty near the detection limit. The direction of bias cannot be 
determined. 



Continuing calibration percent differences were greater than 25%. but less than 50%, for acetone, 2- 
butanone, 4-methyl-2-pentanone, and 2-hexanone. No qualifiers were assigned since the compounds were 
not detected in the sample. 

Matrix spike and matrix spike duplicate recoveries for trichloroethene were less than 10%. No qualfiiers were 
assigned on this basis since the exceedance was due to the high concentration of target compound in the 
unspiked sample, S42MW004U005. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride was detected in the laboratory method blank. 
m 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as amended by Region Ill and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

MR. GEORGE LATULIPPE DATE: APRIL 28,1999 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA 
CT0 246, NSWC INDIAN HEAD 
SDG 9901166 

SAMPLES: 4/Solid/ 

S57SBOO20601 
S57SSDUPOOl 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

S57SBDUP002 s57ss0090101 

The sample set for CT0 245, SDG 9901166, NSWC Indian Head consists of four (4) solid environmental 
samples. The samples were analyzed for target compound list (TCL) volatile organic compoiunds. Two pairs 
of field duplicates were included in the SDG: S57SBOO20601 and S57SBDUP002; and S57SSOO90101 and 
S57SSDUPOOl. 

The samples were collected by Tetra Tech NUS on January 22, 1999 and analyzed by GP Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Statement of Work OLM03.2 
analytical and reporting protocols. 

The samples 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/continuing calibrations, 
laboratory method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike 
duplicate results, blank spike/blank spike duplicate results, compound identification, compound quantitation 
and detection limits. Areas of concern are listed below. 

Maior Problems 

. None noted. 

Minor Problems 

. The following compounds were detected in the laboratory method blank at the following 
maximum concentrations: 

Compound 
Methytene chloride 
Chloroform 

Maximum 
Concentration 
17 crsn<9 
1 WQ 

Blank 
Action Level 
170 lJsn<s 
5 tag/Kg 

Dilution factors, percent solids, and sample aliquot were taken into consideration when 
applying the blank action level. Positive results for methylene chloride below the blank 



action level were qualified as false positives, 8. 

. Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Initial calibration percent relative standard deviation (%RSD) exceeded the 25% quality control limit for 
methylene chloride. All positive results were qualified as false positives based on blank contamination. 
Therefore, no validation action was taken on this basis. 

Surrogate recovery exceeded the upper quality control limit for 1,2-dichloroethaned4 and 
bromofluorobenzene in samples S57SBOO20601 and S57SBDUP002. The re-analyses were compliant. 
Therefore, the re-analyses were used as the basis for data validation. 

Surrogate recovery exceeded the upper quality control limit for bromofluorobenzene in sample 
S57SSOO90101. The re-analysis of this sample was also non-compliant. Therefore, only the original 
analysis was used for data validation. No positive result were reported for this sample; therefore, no 
validation action was required on this basis. 

Surrogate recovery of 1,2-dichloroethaned4 was high in sample S57SBOO20601 MS. Surrogate recovery of 
bromofluorobenzene was high in sample S57SB0020601 MSD. No validation action was required on this 
basis since only the quality control samples were affected. 

Internal standard recovery of bromochloromethane was low in sample S57SB0020601 MS. No validation 
action was required on this basis since only the quality control sample was affected by the noncompliance. 

The case narrative erroneously noted that the re-analyses took place outside of the sample holding time. 

Surrogate recovery of toluene-d8 exceeded the upper quality control limit in S57TWOO20101 MS and MSD. 
f@qua~flie.@~ere assigned on this basjs since only~the quality control samples were affected..__ _ 

Toluene exceeded the upper quality control limit in S57TWOO20101 MS. No validation action was taken 
since the compound was not detected in the unspiked sample. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride was detected in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as amended by Region Ill and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been fomulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



FIELD DUPLICATES 

COMPOUND S57SBOO20601 
toluene IJ 

S57SBDUP002 
2J 

%D 
67% 

COMPOUND s57ss0090101 
ND 

S57SSDUPOOl 
ND 

%D 

ND - 

w 

Not Detected 



IW Tetra Tech NUS INTERNAL CORRESPONDENCE 

PnT-o4-9-229 

TO : G. LATULIPPE DATE: APRIL 28,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TOC 
Cl-0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901186 

SAMPLES: 4ISoilsl 

S57SBOO20601 
S57SSDUPOOl 

S57SBDUP002 s57ss0090101 

Overview 

The sample set for SDG 9901166, NSWC Indian Head, consists of four (4) soil environmental 
samples. Two (2) field duplicate pairs (S57SB0020601/ S57SBDUP002 and S57SS0090101/ 
S57SSDUP001) were included within this SDG. 

All samples were analyzed for total organic carbon (TOC). The samples were collected by Tetra 
Tech NUS on January 22, 1999 and analyzed by GPL Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance / Quality Control (QA/QC) criteria. TOC 
analyses were conducted using SW 646 method 9060. 

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, calibration data, 
laboratory method blanks, field duplicate results. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. None. 

Minor Problems 

l The holding time for TOC was exceeded by ten (10) days. The positive and nondetected 
results reported for TOC were qualified as estimated, “J” and “UJ”, respectively, a!s a result of 
conflicting noncompliances. 



MEMO TO: G. LATULIPPE - PAGE 3 
DATE: APRIL 28,1999 

PITT-CM-9-228 

Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated, ‘J”, as a result of technical 
noncompliances. 

UJ - Nondetected result is considered estimated, “UJ”, as a result of technical 
noncompliances. 



TO: 

FROM: 

SUBJECT: 

MR. GEORGE LATULIPPE DATE: MAY 3,1999 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAISVOAIPESTIPCBIEXP 
CT0 245, NSWC INDIAN HEAD 
SDG 9901174 

SAMPLES: 11 /Aqueous/ 

S57MWOOlOlOl 
S57MW0040101 l 

S57MW0130101 l 

s57sw0130101 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

S57MW0020101 
S57MW0070101 
S57MWDUPOOl’ 
S5TTBOO70001 

S57MW0030101t 
S57MW0120101t 
s57Pw0070101 

The sample set for CT0 245, SDG 9901174, NSWC Indian Head consists of ten (10) aqueous 
environmental samples and one (1) trip blank, designated TB. All samples were analyzed for target 
compound list (TCL) volatile organic compounds plus ethyl ether. Samples designated * were also analyzed 
for TCL semivolatile organic compounds, pesticides/PCBs, and explosives plus nitrolguanidine and 
nitroglycerine. One pair of field duplicates was included in the SDG: S57MW0120101 and 
S57MWDUPOOOl. 

The samples were collected by Tetra Tech NUS on January 25, 1999 and analyzed by GPL Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using CLP Statement of Work OLCO2.0, 
OLM03.2 and SW-846 Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of all available data including: data completeness, 
holding times, initiatfcontinuing calibrations, laboratory method and field quality control blank results, 
surrogate spike recoveries, matrix spike/matrix spike duplicate results, blank spike/blank spike duplicate 
results, compound identification, compound quantitation and detection limits. Areas of corrcem are listed 
below. 

Maior Problems 

. Initial and continuing calibration relative response factors (RRFs) fell below the 0.05 quality 
control limit for acetone, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, and ethyl ether. 
Nondetected results were rejected, UR, in the affected samples (all). Positive? results were 
qualified as estimated, J. The direction of bias cannot be determined. 



Minor Problems 

. One or more volatile compounds exceeded the linear calibration range in the following samples: 
SW57MW0010101, -0020101, -0030101, -0040101, -0070101, and -0130101. The positive 
results were qualified as estimated, J. The direction of bias cannot be determined. 

. The positive result for trichloroethene in sample S57PWOO70101 may be due to carryover from 
sample S57MW0040101. The positive result in sample S57PWOO70101 was qualified as 
estimated, J. 

. Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as 
estimated, J, due to uncertainty near the detection limit. The direction of bias cannot be 
determined. 

Initial calibration percent relative standard deviations (%RSD) and continuing calibration percent differences 
(%Ds) were greater than quality control limits for methylene chloride. No qualifiers were assigned on this 
basis since the compound was not detected in the samples. 

The laboratory failed to analyze an instrument blank after samples were saturated the detector. The 
laboratory also failed to re-analyre samples at an appropriate dilution within the sample holding time. 
Samples were re-analyzed 32 days after sample collection. Only the original sample results were used for 
validation purposes. 

Blank spike recovery was high for bis(2-ethythexyl)phthalate in the semivolatile fraction. No qualifiers were 
assigned on this basis. 

Performance evaluation mixtures (PEMs) exceeded the 20% degradation criteria for Endrin. Endrin, Endrin 
aldehyde, and Endrin ketone were not detected in the associated samples. Therefore, no qualifiers were 
.assigned on this basis.. _- ____ 

Peaks were detected, but not quantitated, in the laboratory method blank for explosives. According to the 
case narrative, the method blank may have been cross-contaminated with the blank spike during extraction. 
No explosives were detected in the samples; therefore, no validation action was required on this basis. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds failed the RRF criteria in the initial and continuing 
calibrations. Several volatile compounds exceeded the instruments linear calibration range. Positive results 
in one volatile sample may be due to carryover. 

Other Factors Affecting Data Quality: The laboratory failed to analyze appropriate dilutions within the 
sample holding time. The laboratory failed to run instrument blanks after samples which saturated the 
detector. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as amended by Region III and the NFESC guidelines “Navy Installatbn Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARAMETER 
Volatile 

Semivolatile 

Pest/PCB 

Explosives 

NC - Not Calculated 

ND - Not Detected 

FIELD DUPLICATES 

COMPOUND S57MW0120101 
1 ,l -dichloroethane 5.2 
1 ,l -dichloroethene 1.8 
acetone 12 
cis-1 ,Pdichloroethene 2.3 
ethyl ether 3.6 J 
trichloroethene 2.3 

bis(2-ethylhexyl)phthalate 2J 

ND 

ND 

S57MWDUPOOOl %D 
5.2 0% 
1.7 6% 
5u NC 
2.2 4% 
2J 57% 
2.2 4% 

2J 

ND 

ND 

0% 



M Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : 

FROM: 

SUBJECT: 

SAMPLES: 1 O/Aqueous/ 

PIl-r44-9-103 

G:IATULIPPE DATE: APRIL 19,19!39 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS 
AND CYANIDE 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901174 

S57MW0030101 
S57MWOO40101-F 
S75MWOl30101 
S57MWDUPOOl-F 

S57MW0030101 -F 
S57MW0120101 
S57MW0130101-F 

S57MW0040101 
S57MW0120101-F 
S57MWDUPOOl 

Overview 

The sample set for SDG 9901174, NSWC Indian Head, consists of ten (10) aqueous 
environmental samples. Two (2) field duplicate pairs (S57MW0120101 / S57MWDUPOOl and 
S57MWO120101-F I S57MWDUPOOl-F) were included within this SDG. 

All samples, with exception to those designated -F, were analyzed for target analyte list (TAL) 
metals and cyanide, Those sample designated -F were analyzed for dissolved TAL metals. The 
sample were collected by Tetra Tech NUS on January 25, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance / 
Quality Control (CVVQC) criteria. All metals analyses were conducted using Contract Laboratory 
Program (CLP) methodologies. 

Summaq 

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, calibration data, 
laboratory method/preparation blanks, interference check sample (ICS) results, matrix spike 
results, laboratory/field duplicate results, laboratory control sample (LCS) results, ICP serial 
dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 19,1999 

Maior Problems 

PIl-r-o4-9-103 

l None 

Minor Problems 

l The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Arsenic 
Barium”) 
Calcium(‘) 
Cobalt 
Copper”) 
Iron 
Magnesium 

Pota&ium(l) 
Selenium 
Vanadium 
Zinc?) 

Maximum 
Concentration 
53.1pglL 
4.3pgIL 
0.83Opg/L 
111.175pglL 
0.8pglL 
1.575pgIL 
18.8pglL 
46.6pgiL 
0.295pglL 
22.039pglL 
2.9pglL 
0.7pgIL 
1.651 pg/L 

Action 
Level (aqueous) 
265.5pgiL 
21.5pglL 
4.15pglL 
555.9uglL 
4.OpgIL 
7.875pglL 
94.OpglL 
233pgIL 
1.475pglL 
110.2f.lglL 
14.5pgIL 
3.5&L 
8.255pgIL 

Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination, Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results 
-z the action level for aluminum, arsenic, copper and vanadium were qualified, “B”, 
as a result of blank contamination. No action was taken for the remaining 
analytes since either the results were > than the action level or were nondetects. 

. Field duplicate imprecision (>30%) was noted for iron and manganese affecting the total 
metals. The positive results reported for iron and manganese in the affected samples were 
qualified as estimated, ‘J”. The direction of bias could not be determined. 

l The ICP Serial Dilution Percent Difference (%D) for sodium was >lO% quality control limit. 
The positive results reported for sodium were qualified as estimated, “J”. The direction of bias 
could not be determined. 

Notes 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, selenium 
and sodium were outside the 90-110% quality control limit. However, no validation action was 
required as all results reported for arsenic, selenium and sodium were either nondetects or >2X 
CRDL. 

A comparison of field duplicate pairs (S57MWO120101 I S57MWDUPOOl and S57MW0120101-F I 
S57MWDUPOOl-F) is included in Appendix C. 



MEMO TO: G. LATULIPPE - PAGE 3 PIl-rQQ-g-103 
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QC analyses were not conducted on total TAL metals. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for iron and 
manganese affecting the total metals. The ICP Serial Dilution %D for sodium was MO% quality 
control limit. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

5 
Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: G. IATULIPPE - PAGE 4 
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PIl-r-o4-9-103 

Data Qualifier Kev: 

u -. Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

J - Positive result is considered estimated, “J”, as a result of technical 
noncompliances. 



IW Tetra Tech NUS 

TO : 

FROM: 

SUBJECT: 

SAMPLES: 1 O/Aqueous/ 

INTERNAL CORRESPONDENCE 

Prl-r-o4-9-114 

G. LATULIPPE DATE: APRIL 19,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -MISCELLANEOUS PARAMETERS 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELlVERY GROUP SDG - 9901174 

S57MWOOlOlOl 
S57MW0040101 
S57MWO130101 
s57sw0130101 

S57MW0020101 
S57MW0070101 
S57MWDUPOOl 

S57MW0030101 
S57MW0120101 
s57Pw0070101 

Overview 

The sample set for SDG 9901174, NSWC Indian Head, consists of ten (10) aqueous 
environmental samples. One (1) field duplicate pair (S57MW0120101 / S57MWDUPOOl) was 
included within this SDG. 

Samples S57MW0010101, S57MW0020101 and S57MW0070101 were analyzed for pH and total 
dissolved solids (TDS). Samples S57MW0030101 and S57MW0040101 were analyzed for 
harness, nitrocellulose, pH, TDS and total organic carbon (TOC). Samples S57MW0120101, 
S57MW0130101 and S57MWDUPOOl were analyzed for ammonium perchlorate, hardness, 
nitrocellulose, pH, TDS and TOC. Sample S57PWOO70101 was analyzed for amlmonium 
perchlorate. Sample S57SWO130101 was analyzed for chloride, dissolved oxygen, fluoride, 
hardness, nitrate/nitrite, pH, salinity, sulfate, TDS, TOC, total suspended solids (TSS) and 
turbidity. The samples were collected by Tetra Tech NUS on January 25, 1999 and analyzed by 
GPL Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance 
/ Quality Control (QAKIC) criteria. 

Ammonium perchlorate, chloride, fluoride and sulfate analyses were conducted using EPA 
method 3000. Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite 
analyses were conducted using EPA method 353.2. pH analyses were conducted using EPA 
method 150.1. Salinity analyses were conducted using Standard Method 2520A-D. TDS 
analyses were conducted using EPA method 160.2. TOC analyses were conducted using SW 
846 method 9060. TSS analyses were conducted using EPA method 160.1. Turbidity analyses 
were conducted using EPA method 180.1. Nitrocellulose analyses were conducted using the 
USATHAMA method. Dissolved oxygen analyses were conducted using EPA method 360.1. 
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PIl-r-o4-S-114 

Summary 

All analytes, with exception to those qualified as “UR”, were successfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, matrix spike 
results, laboratory/field duplicate results, laboratory control sample (LCS) results, detection limits 
and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l The seven (7) day collection to extraction holding time for nitrocellulose was exceeded by 
thirty-two (32) days. The nondetected results reported for nitrocellulose were qualified as 
rejected, “UR”. The positive results reported for nitrocellulose were qualified as biased low, 
“L”. 

Minor Problems 

l Field duplicate imprecision (>30%) was noted for TDS. The positive and nondetected results 
reported for TDS were qualified as estimated, “J” and “UJ”, respectively. The direction of bias 
could not be determined. 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrocellulose was ~80% 
quality control limit. The positive results reported for nitrocellulose were qualified as biased 
low, “L”. 

Notes 

A comparison of field duplicate pair (S57MW0120101 / S57MWDUPOOl) is included in Appendix 
c. 

The Form Is were amended by data reviewer to exclude cyanide. The cyanide result and data 
are included in with the metals validation report. 

Dissolved oxygen data, TOC data and the Form 1s were not included in the original data package. 
The laboratory was notified and provided the missing data and Forms. 

Executive Summary 

Laboratory Performance: The collection to extraction holding time for nitrocellulose was 
exceeded. The LCS %R for nitrocellulose was ~80% quality control limit. 

Other Factors Affecting Data Quality: Field duplicate imprecision was TDS. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

r 

& 

yetra Tech NUS 

+>s 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

u - Value is a nondetect as reported by the laboratory. 

6 - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

J - Positive result is considered estimated, “J”, as a result of technical 
noncompliances. 

UR - Nondetected result is considered rejected, “UR”, as a result of technical 
noncompliances 



-..., 0 -k 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

MR. GEORGE LATULIPPE DATE: APRIL 29,lQQQ 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/SVOA/PESTlPCB/EXP 
CT0 245, NSWC INDIAN HEAD 
SDG 9901178 

4IAqueousl 

S57MWO080101 S57MW0090101 l S57MWO100101’ 
S57TB0080001 

OVERVIEW 

The sample set for CT0 245, SDG 9901178, NSWC Indian Head consists of three (3) aqueous 
environmental samples and one (1) trip blank, designated TB. All samples were analyzed for target 
compound list (TCL) volatile organic compounds. Samples designated * were also analyzed for TCL 
semivolatile organic compounds, pesticides/PCBs, and explosives. 

The samples were collected by Tetra Tech NUS on January 26, 1999 and analyzed by GP Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Statement of Work OLC02.0 and 
SW-846 Method 8330 analytical and reporting protocols. 

All samples were successfuliy analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of ail available data including: data completeness, 
holding times, initial/continuing calibrations, laboratory method and field quality control blank results, 
surrogate spike recoveries, matrix spike/matrix spike duplicate results, blank spike/blank spike duplicate 
results, compound identiication, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior Problems 

l Initial and continuing calibration relative response factors (RRFs) fell below the 0.05 quality 
control limit for acetone, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, and ethyl ether. 
Nondetected results were rejected, UR, in the affected samples (all). 

l Samples for explosive and nitroglycerine analysis were extracted thirty (30) days after sample 
collection. Samples for nitroguanadine were analyzed thirty (30) days after salmple collection. 
Nondetected sample results for explosive, nitroglycerine, and nitroguanadine were rejected, UR. 

Minor Problems 

l Initial and continuing calibration RRFs fell below the 0.05 quality control limit for acetone and 
ethyl ether. Positive results were qualified as estimated, J. The direction of bias cannot be 
determined. 



. Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as 
estimated, J, due to uncertainty near the detection limit. The direction of bias cannot be 
determined. 

Initial calibration percent relative standard deviations (%RSD) and continuing calibration percent differences 
(%Ds) were greater than quality control limits for methylene chloride. No qualifiers were assigned on this 
basis since the compound was not detected in the samples. 

Continuing calibration %Ds exceeded 25%, but were less than 50%, for acetone, 2-butanone,a nd ethyl 
ether. These compounds were previously qualified for a more severe calibration noncompliance. Therefore, 
no further validation action was taken on this basis. 

Sample S57MW0080101 was analyzed at a 100X dilution factor due to the presence of ethyl ether above the 
instruments linear calibration range. The result from the dilution for this compound only was transposed over 
the undiluted sample result and used for validation purposes. 

Sample S57MW0090101 was analyzed at a 50X dilution factor due to the presence of 1 ,ldichloroethene, 
cis-1,2dichloroethene, and trichloroethene above the instruments linear calibration range. The results from 
the dilution for these compounds only were transposed over the undiluted sample result and used for 
validation purposes. 

Sample S57MWO100101 was analyzed at a 20X dilution factor due to the presence of cis-1,2dichloroethene 
and trichloroethene above the instrument’s linear calibration range. The results from the dilution for these 
compounds only were transposed over the undiluted sample result and used for validation purposes. 

Performance evaluation mixtures (PEMs) exceeded the 20% degradation criteria for Endrin. Endrin, Endrin 
aldehyde, and Endrin ketone were not detected in the associated samples. Therefore, no qualifiers were 
assigned on this basis. 

Matrix spike duplicate recoveries were below the lower quality control limit for all explosive compounds. The 
relative percent difference between the matrix spike and matrix spike duplicate exceeded the upper quality 
control limit. Matrix spike recoveries were compliant. Since the samples were rejected based on holding 
time, no further qualifiers were assigned on the basis of the noncompliant matrix spike duplicate. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds failed the RRF criteria in the initial and continuing 
calibrations. Explosive samples were extracted and/or analyzed beyond the holding time limits. 

Other Factors Affecting Data Quality: The laboratory failed to analyze appropriate dilutions within the 
sample holding time. The laboratory failed to run instrument blanks after samples which saturated the 
detector. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (S/94) as amended by Region III and the NFESC guidelines “Navy installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrr-cM-9-148 

G. LATULIPPE DATE: APRIL 30,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS, 
CYANIDE AND MISCELLANEOUS PARAMETERS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901178 

S/Aqueous/ 

S57MW00801Ol S57MWOOSOlOl S57MWO090101 -F 
S57MWOlOlOl S57MW010101-F 

Overview 

The sample set for SDG 9901178, NSWC Indian Head, consists of five (5) aqueous 
environmental samples. 

Sample S57MWO080101 was analyzed for pH and total dissolved solids (TDS). Samples 
S57MW0090101 and S57MW010101 were analyzed for target analyte list (TAL) metals, cyanide, 
ammonium perchlorate, hardness, nitrocellulose, pH, TDS and total organic carbon (TOC). 
Samples S57MW0090101 -F and S57MW010101 -F were analyzed for dissolved TAL metals. The 
samples were collected by Tetra Tech NUS on January 26, 1999 and analyzed by GPL 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance I 
Quality Control (QA/QC) criteria. All metals and cyanide analyses were conducted using Contract 
Laboratory Program (CLP) methodologies. Ammonium perchlorate analyses were conducted 
using EPA method 3000. Hardness analyses werf! conducted using EPA method 130.2. pH 
analyses were conducted using EPA method 150.1. TDS analyses were conducted using EPA 
method 160.2. TOC analyses were conducted using SW 846 method 9086. Nitrocellufose 
analyses were conducted using the USATHAMA method. 

Summary 

All analytes, with exception to those qualified as ‘UR”, were sucoessfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, laboratory/field duplicate results, laboratory. 
control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 
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Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The seven (7) day holding time from collection to extraction for nitrocellulose was exceeded 
by thirty-one (31) days. The nondetected result reported for nitrocellulose was qualified as 
rejected, ‘UR”. The positive result reported for nitrocellulose was qualified as biased low, I’. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for sodium was <SO% 
quality control limit. The positive results <2X CRDL reported for sodium were qualified as 
biased low. “L”. 

. The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Arsenic 
Barium”) 
Calcium”) 
Cobalt 
Copper”) 
Iron 
Magnesium 
Manganese”) 
Potassium”) 
Selenium 
Vanadium 
Zinc”) 

Maximum 
Concentration 
53.1 pg/L 
4.3pglL 
0.83OpglL 
111.175pglL 
0.8pglL 
1.575pglL 
18.8pgIL 
46.6pgIL 
0.295pglL 
22.039~glL 
Z.$.lg/L 
0.7pgIL 
1.651pgIL 

Level (aqueous) 
265.51.19/L 
21.5pglL 
4.15/.lglL 
555.9pglL 
4.OpgtL 
7.875pglL 
94pglL 
233/.lg/L 
1.475pglL 
l!O.l95ilg/L 
14.5pglL 
3.5pglL 
8.255pglL 

I’) Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results 
c the action level for aluminum, arsenic, copper, iron and vanadium were 
qualified, ‘B”, as a result of blank contamination. No action was taken for the 
remaining analytes since either the results were > than the action level or were 
nondetects. 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrocellulose were ~80% 
quality control limit. The positive result reported for nitrocellulose was qualified as biased low, 
“L”. 



MEMO TO: G. LATULIPPE - PAGE 3 
DATE: APRIL 30,1999 

PIlT-O4-9-136 

The CRDL %Rs for arsenic and selenium were >110% quality control limit. However, no 
validation action was required as all result reported for arsenic and selenium were either 
nondetected or qualified, “B”, as a result of blank contamination. 

QC analyses were not conducted on total TAL metals. 

TDS data was not included in the original data package. The laboratory was notified and provided 
the missing data. 

Executive Summary 

Laboratory Performance: The holding times for nitrocellulose was exceeded. The CRDL %Rs 
sodium was 40% quality control limit. Several analytes were present in the laboratory method I 
preparation blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. 
2. 
3. 

Appendix A - Qualified Analytical Results 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

L - Positive result is considered biased low, “L”, as a result of technical 
noncompliances. 

UR - Nondetected result is considered rejected , “UR”, as a result of technikxl 
noncompliances. 



TO: 

FROM: 

SUBJECT: 

MR. GEORGE LATULIPPE 

LINDA KARSONOVICH 

ORGANIC DATA VALIDATION- VOA 
CT0 245, NSWC INDIAN HEAD 
SDG 9901198 

SAMPLES: 1 /Solid/ 

S57SD0090101 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

DATE: 

COPIES: 

MAY 3,1999 

DV FILE 

The sample set for CT0 245, SDG 9901198, NSWC Indian Head consists of one (1) solid environmental 
sample. The sample was analyzed for target compound list (TCL) volatile organic compounds plus ethyl 
ether. 

The sample was collected by Tetra Tech NUS on January 27, 1999 and analyzed by GPL Environmental 
Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (GA/QC) criteria using CLP Statement of Work OLM03.2 
analytical and reporting protocols. 

The sample was successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike duplicate 
results, blank spike/blank spike duplicate results, compound identification, compound quantitation and 
detection limits. Areas of concern are listed below. 

Maior Problems 

l None noted. 

Minor Problems 

l The following compounds were detected in the laboratory method. blank at the following 
maximum concentrations: 

Maximum Blank 
Comoound Concentration Action Level 
Methylene chloride 17 w/Kg 170 ug/Kg 
Chloroform 1 clslKs 5 WKg 

Dilution factor, percent solid, and sample aliquot were taken into consideration when 
applying the blank action level. The positive result for methylene chloride below the blank 
action level was qualified as a false positive, B. 



An initial calibration percent relative standard deviation (%RSD) was greater than quality control limit for 
methylene chloride. No qualifiers were assigned on this basis since the compound was qualified as a false 
positive due to blank contamination. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride was detected in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as amended by Region III and the NFESC guidelines “Navy Installation Restoration 
Program Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated 
to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
-Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2: Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Ix4 Tetra Tech NUS INTERNAL CORRESPONDENCE 
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TO : G. LATULIPPE DATE: APRIL 28,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION SEM METALS, AVS AND TOC 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901198 

SAMPLES: 1 /Soil/ 

S57SD0090101 

Overview 

The sample set for SDG 9901198, NSWC Indian Head, consists of one (1) soil environmental 
sample. 

The sample was analyzed for simultaneously extracted metals (SEM) namely cadmium, copper, 
lead, mercury, nickel and zinc. The sample was also analyzed for acid volatile sulfide (AVS) and 
total organic carbon (TOC). The sample was collected by Tetra Tech NUS on January 27, 1999 
and analyzed by GPL Laboratories under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance I Quality Control (QAIQC) criteria. SEM analyses were conducted using SW 
846 method 3010. AVS analyses were conducted using EPA MCAWW method i376.1. TOC 
analyses were conducted using SW 846 method 9060. 

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, calibration data, 
laboratory method/preparation blanks, interference check sample (ICS) results, rnatrix spike 
results, laboratory duplicate results, laboratory control sample (LCS) results, ICP serial dilution 
results, detection limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA 

Areas of concern with respect to data quality are listed below. 

l None. 
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Minor Problems 

. The holding time for TOC was exceeded by five (5) days. The positive result reported for 
TOC was qualified as estimated, “J”, as a result of conflicting noncompliances. 

l Initial and Continuing Calibration Verification (ICWCCV) Percent Recoveries (%Rs) for AVS 
were >I 10% quality control limit. The positive result reported for’AVS was qualified as biased 
high, “K”. I 

l CCV %Rs for TOC were >I 10% quality control limit. The positive result reported for TOC was 
qualified as estimated, “J”, as a result of conflicting noncompliances. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Cadmium 
Copper”) 
Lead”) 
Zinc(‘) 

Maximum 
Concentration 
0.3pglL 
1.691 mglkg 
2.9pglL 
3.067 mglkg 

Action 
Level (soil] 
0.0375 mglkg 
8.455 mg/kg 
0.3625 mglkg 
15.355 mglkg 

(‘1 
(2) 

Maximum concentration found in soil preparation blank. 
Maximum concentration found in SEM blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
Positive results < the action level for copper and zinc were qualified, “B”, as a 
result of blank contamination. No action was taken for the remaining analytes 
since either the results were > than the action level or were nondetects. 

r: 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was ~110% 
quality control limit. However, no validation action was required as the result reported for lead 
was >2X CRDL. 

The Matrix Spike (MS) Percent Recovery (%R) for mercury was ~75% quality control limit. 
Laboratory duplicate imprecision (>35%) was noted for mercury. No validation action was taken 
on this basis as the sample used for analyses was not included in this SDG. 

Laboratory Performance: The holding time for TOC was exceeded. ICV and CCV %Rs for AVS 
were 410% quality control limit. CCV %Rs for TOC were >7 10% quality control limit. Several 
analytes were present in laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality .Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

K - Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

J - Positive result is considered estimated, “J”, as a result of technical 
noncompliances. 



Illi Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

The sample set for SDG 9901199, NSWC Indian Head, consists of eight ((3) aqueous 
environmental samples and one (1) rinsate blank (S57RB0080101). One (1) field duplicate pair 
(S57MW0110101 I S57MWDUP002) was included within this SDG. 

PITT-04-9-I 36 

G. LATULIPPE .-- DATE: APRIL 19, I!399 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS, 
CYANIDE AND MISCELLANEOUS PARAMETERS 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9901199 

S/Aqueous/ 

S57MW0050101 S57MW0060101 S57MW0110101 
S57MWDUP002 S57RB0080101 S57SWOO20101 
S57SWOO20101-F s57sw0070101 

Samples S57MW0050101, S57MW0060101, S57MW0110101 and S57MWDUIP002 were 
.analyzed for total dissolved solids (TDS). Sample S57RB0080101 was analyzed for ammonium 
perchlorate, hardness, nitrocellulose, pH, TDS and total organic carbon (TOC). Sample 
S57SW0020101 was analyzed for hardness, nitrocellulose and TOC. Samples S57RB0080101, 
S57SWOO20101 and S57SWOO70101 were analyzed for target analyte list (TAL) metals. Sample 
S57SWOO20101-F was analyzed for dissolved TAL metals. Samples S57RB0080101 and 
S57SWOO20101 were analyzed for cyanide. The samples were collected by Tetra Tech NUS on 
January 27, 1999 and analyzed by GPL Laboratories under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance I Quality Control (QA/QC) criteria. All metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) methodologies. Ammonium 
perchlorate analyses were conducted using EPA method 300.0. Hardness analyses were 
conducted using EPA method 130.2. pH analyses were conducted using EPA method 150.1. TDS 
analyses were conducted using EPA method 160.2. TOC analyses were conducted using SW 
846 method 9060. Nitrocellulose analyses were conducted using the USATHAMA met.hod. 

Summary 

All analytes, with exception to those qualified as “UR”, were successfully analyzed. The findings 
offered in this report are based upon a general review of all available data including data 
completeness, holding times, calibration data, laboratory method/preparation blanks, interference 
check sample (ICS) results, matrix spike results, post digestion spike results, laboratory/field 
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duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 

All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The seven (7) day holding time from collection to extraction for nitrocellulose was exceeded 
by thirty (30) days. The nondetected results reported for nitrocellulose were qualified as 
rejected, “UR”. The positive results reported for nitrocellulose were qualified as biased low, 
“L”. 

Minor Problems 

. The holding time for TDS was exceeded by two (2) days. The positive and nondetected 
results reported for TDS were qualified as biased low, ‘L” and ‘UL”, respectively. 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for calcium was 
>llO% quality control limit. The positive results <2X CRDL reported for calcium were 
qualified as biased high, “K”. 

. The CRDL %R for aluminum was <90% quality control limit. The nondetected results 
reported for aluminum were qualified as biased low, ‘UL”. 

. The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Barium(‘) 
Calcium(‘) 
Cobalt 
Coppert” 
Iron 
Lead 
Magnesium 
Manganese”’ 
Potassium”) 
Sodium(‘) 
Thallium 
Zinc(‘) 

Maximum 
Concentration 
44.1 pg/L 
0.483pglL 
153.317~gIL 
0.6pglL 
3.674pglL 
30.9pglL 
1.6pglL 
52.8pgIL 
0.499ugIL 
93.457pgIL 
335.644pglL 
3.5pglL 
2.564pgIL 

Action 
Level (aaueous) 
220.5ugIL 
2.415pglL 
766.58$9/L 
3.OtlglL 
18.37pgIL 
154.5pgIL 
8.0pglL 
2641.19/L 
2.495tlg/L 
467.285pglL 
1678pglL 
12.25uglL 
12.82pglL 

(1) Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results 
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< the action level for aluminum, barium, calcium, copper, iron, lead, magnesium, 
manganese, potassium, sodium and zinc were qualified, ‘B”, as a result of blank 
contamination. No action was taken for the remaining analytes since either the 
results were > than the action level or were nondetects. 

l The Matrix Spike (MS) Percent Recoveries (%Rs) for barium, cqbalt, copper, iron, 
manganese, nickel, vanadium and zinc affecting the total metals were >125% quality control 
limit. The positive results reported for barium, cobalt, copper, iron, manganese, nickel, 
vanadium and zinc in the affected samples were qualified as biased high, ‘K”. 

l The MS %Rs for cobalt, iron, manganese, vanadium and zinc affecting the dissolved metals 
were >125% quality control limit. The positive results reported for cobalt, iron, m,anganese. 
vanadium and zinc in the affected sample were qualified as biased high, ‘K”. 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrocellulose were ~80% 
quality control limit. The positive result reported for nitrocellulose was qualified as biased low, 
‘L”. 

The CRDL %Rs for arsenic, copper, lead, iron, sodium, selenium, thallium and zinc were >l 10% 
quality control limit. However, no validation action was required as all results reported for arsenic, 
copper, lead, iron, sodium, selenium, thallium and zinc were either nondetects or >2X CRDL. 

The MS %Rs for aluminum, antimony, arsenic, beryllium, copper, chromium, lead and selenium 
affecting the total metals were ~125% quality control limit. However, no validation ,action was 
required as all result reported for aluminum, antimony, arsenic, beryllium, copper, chromium, lead 
and selenium in the affected samples were nondetects. 

The MS %Rs for arsenic, beryllium, chromium, copper, lead and selenium affecting the dissolved 
metals were >125% quality control limit. However, no validaiton action was required as all results 
reported for arsenic, beryllium chromium, copper, lead and selenium in the affected sample were 
nondetects. 

A comparison of field duplicate pair (S57MW0110101 I S57MWDUP002) is included in Appendix 
C. 

A Chain of Custody Report was not available. 

Executive Summary 

Laboratory Performance: The holding times for nitrocellulose and TDS were exceeded. The 
CRDL %Rs for several analytes were outside the 90-l 10% quality control limit. Sevelral analytes 
were present in the laboratory method I preparation blanks. The LCS %R for nitrocellulose was 
~80% quality control limit. 

Other Factors Affecting Data Quality: Several analytes were present in the rinsate blank. The 
MS %Rs for several analyte affecting total and dissolved metals were >125% quality control limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

\ 

ra Tech NUS 

;g$; 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

K - Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

UL - Nondetected result is considered biased low, “UL”, as a result of technical 
noncompliances. 

UR - Nondetected result is considered rejected , “UR’, as a result of technical 
noncompliances. 



I-l Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

PITT 11-g-170 

GEORGE LATULIPPE DATE: DECEMBER 16,1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS AND EXPLOSIVES 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SDG - IH003 

11 /Aqueous 
.%7sw0010102 
S57SWOO60102 
s57sWDuP00102 

S57SWOO20102 s57sWO030102 S57SWOO40302 
s57sw0070102 S57SWOO80102 s57sWO090102 
S57SWRBOO10002 S57SWTBOO102 

The Sample Delivery Group (SDG) for CT0 245 NSWC Indian Head, Maryland SDG IH003, consists of eleven 
(11) aqueous environmental samples including one (1) trip blank and one (1) rinse blank. One field duplicate 
pair, samples S57SW0090102/S57SWDUP00102, was included in this SDG. 

All of the samples were to be analyzed for selected Target Compound List (TCL) Low Concentration volatiles 
and ethyl ether. All of the samples except S57SWOO10102, S57SWTBOO102, S57SWOO60102, and 
S57SWOO80102 were analyzed for TCL explosives plus nitrocellulose, nitroguanidine, and nitroglycerin. The 
samples were collected by Tetra Tech NUS on September 27, 1999 and analyzed by Quanterra - Pittsburgh 
(volatiles)Mlest Sacramento (explosives) under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The VOAs analyses were conducted according to Contract 
Laboratory Procedure (CLP) OLM02.0, and the explosives were analyzed according to SW-846 Method 8330 
and Methods for Chemical Analysis of Wastes and Wastewater Method 353.2 for nitrocellulose. 

Summary 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a general review of all available data including data completeness, 
holding times, calibration data, laboratory and field quality control blank results, GClMS tuning and performance, 
Matrix Spike (MS)/ Matrix Spike Duplicate (MSD) analyses, surrogate spike recoveries, internal standard areas, 
Laboratory Control Sample (LCS) analyses, field duplicate results, compound identification and quantification, 
and detection limits. 

Areas of concern with respect to data quality are listed below. 
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MAJOR PROBLEMS 

Volatiles 

. Initial and continuing calibrations contained Relative Response Factors RRFs below the 0.05 quality control 
limit for 1,2-dibromo-bchloropropane. The nondetected results for the aforementioned compound were 
rejected, UR, in the affected samples (all samples). 

MINOR PROBLEMS 

Volatiles 

. The following contaminants were detected in the method and/or field quality control blanks: 

Maximum 
Analyte 
Acetone’ 
Chloromethane’ 0.1 ug/L 0.5 UglL 
Chloroform 0.14 ug/L 0.70 ug/L 
Ethyl ether’ 0.17 uglL 0.85 
Styrene’ 0.51 ug/L 2.2 uglL 
Toluene’ 0.23 uglL 1.2 uglL 

1. Maximum concentration found in rinse blank. 

Samples Affected: All. 

Sample aliquot and dilution factors were taken into consideration when applying the action levels. 
Positive results for acetone reported below the action level were considered false positives and qualified, 
(8). It should be noted that field quality control blanks were not qualified for laboratory method blank 
contamination. 

. The initial calibration contained a Percent Relative Standard Deviation (%RSD) above the 50% quality control 
for chloroethane. The nondetected results for chloroethane in all of the samples were qualitied as estimated, 
UJ. 

. The continuing calibration of 09/30/99 contained a Percent Difference (%D) above the 50% qualii control limit 
for chloroethane. The nondetected results for chloroethane were qualified as estimated, UJ, in the affected 
samples. 

Explosives 

. The continuing calibrations of 10/07/99 at 18:42 and IO/O8199 at 02:15 contained %Ds above the 15% quality 
control limit for nitroglycerin. The nondetected results for nitroglycerin were qualiied as estimated, UJ, in the 
affected samples (all). 
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NOTES 

Positive results reported below the Contract Required Quantitation Limits were qualified as estimated, J 

A continuing calibration for explosives contained a %D above the 15% quality control limit for nitroglycerine and 
PETN. Because no samples were affected, no action was taken. 

Executive Summary 

Laboratory Performance: Blank contamination was noted for acetone. Nondetected results for 1,2dibromo-3- 
chloropropane were rejected for gross calibration noncompliances. Nondetected results for cholorethane and 
nitroglycerin were qualified as estimated for calibration noncompliances. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1994 Revision as amended for use within USEPA Region Ill, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Environmental Scientist 

Data’Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered estimated as a result of various technical noncompliances. 

B - Positive result is considered to be an artifact of blank contamination. 

J - Positive result is considered estimated as a result of various technical noncompliances. 

UR - Nondetected result is rejected for gross technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PI-l-r 12-9-042 

TO: GEORGE LATULIPPE - DATE: DECEMBER 15,1999 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SDG - IHOI 0 

SAMPLES: 31Aqueous 
S57DUP010102 s57Pw0070102 S57TB0010102 

Overview 

The Sample Delivery Group (SDG) for CT0 245 NSWC Indian Head, Maryland SDG IHOIO, consists of three (3) 
aqueous environmental samples including one (1) trip blank. One field duplicate pair, samples 
S57PW0070102/S570UP010102, was Included in this SDG. 

All of the samples were to be analyzed for selected Target Compound List (TCL) Low Concentration volatiles 
and ethyl ether. The samples were collected by Tetra Tech NUS on October 28, 1999 and analyzed by 
Quantena - Pittsburgh under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QA/QC) criteria. The VOAs analyses were conducted according to Contract Laboratory Procedure 
(CLP) OLM02. I. 

Summary 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a general review of all available data including data completeness, 
holding times, calibration data, laboratory and field quality control blank results, GC/MS tuning and performance, 
Matrix Spike (MS)/ Matrix Spike Duplicate (MSD) analyses, surrogate spike recoveries, internal standard areas, 
Laboratory Control Sample (LCS) analyses, field duplicate results, compound identification and quantification, 
and detection limits. 

Areas of concern with respect to data quality are listed below. 
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MAJOR PROBLEMS 

Volatiles 

. Initial and continuing calibrattons contained Relative Response Factors RRFs below the 0.05 quality control 
limit for acetone, 2-butanone. and 1,2dibromo-3thloropropane. The nondetected results for the 
aforementioned compounds were rejected, UR, in the affected samples (all samples). 

NOTES 

Positive results reported below the Contract Required Quantitation Limits were qualified as estimated, J. 

Initial calibration Percent Relative Standard Deviations (%RSDs) were noted for several compounds above the 30% 
quality control limit. Because only nondetected results were reported for the affected compounds, no action was 
taken. 

Continuing calibration %Ds were noted above the 25% quality control limit for several. compounds. Because only 
nondetected results were reported for the affected compounds, no action was taken. 

Executive Summary 

Laboratory Performance:. Nondetected results for acetone, 2-butanone, and 1,2dibromo-3-chloropropane were 
rejected for gross calibration noncompliances. 

Other Factore Affecting Data Quality: None 



MEMO TO: G. LATULIPPE PITT-1 2-9-928 
DATE: DECEMBER 191999 PAGE 3 

The data for these analyses were revrewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1994 Revision as amended for use within USEPA Region III, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2798). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

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

Tetra Tech NUS 

e * ata Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

J - Positive result IS considered estimated as a result of various technical noncompliances. 

UR - Nondetected result is rejected for gross technical noncompliances. 



APPENDIX A 
Qualified Analytical Results 



D
E

C
 

IS
 

‘99 
18:03F(M

 
TE

TR
Q

 
TE

C
H

 N
JS

 
P

. 17m
 

c 

- 3 

5 = 

L : 

. I : : : : . I 

3 a a 



cm-NSWCINDIANHEAD 
WATER DATA 
mANTERRA Pags 2 
SDG: WlO 

s570lm10102 s57TMo10102 



APPENDIX J 

Statistical Analysis of Environmental Data 
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INDIAN HEAD 
SURFACE SOIL - DOWNGRADIENT 
95% UPPER CONFIDENCE LIMITS 
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UNITS DETECTS COUNT AVERAGE W NORMAL W LOGNORMAL W TEST DISTRIBUTION UCL. NORMAL 
3 3 7.34 0.8498 0.8385 0.767 NORMAL 9.2236 

malka 3 3 6313.3333 0.999 0.9945 0.767 NORMAL 10982.4226 
RMAL 125.0254 

A 

0.767 LOGNOI .- .-- --- 
0.767 NORMAL 59.4641 
0.767 NORMAL 1.1756 
0.767 NORMAL 1.0497 
0.767 NORMAL 4256.4263 
0.767 LOGNORMAL 15.0727 
0.767 NORMAL 9.0432 
0.767 LOGNORMAL 23.5023 I ” “I 

IRON I m9k9l 0.9696 0.9366 1 0.767 1 NORMAL 29848.0231 65654.1033 24800 24800 
0.9926 1 0.767 1 LOGNORMAL 622.218 2.0287E+ll 487 487 

ML 1030.015a 7708.5736 796 796 
RMAL 144.6967 163.8247 134 134 

m9k9 3 3 200.5333 0.8514 
m9k9 3 3 593 0.9116 0.8657 0.767 NOR\ 
m9M 3 3 110.9667 0.8139 0.8237 0.767 LOGNOI 
m9k9 3 3 0.0733 0.8546 0.8151 0.767 NORMAL 0.1372 4.8433 0.1 0.1 
m9k9 3 3 7.0333 0.9453 0.962 0.767 LOGNORMAL 9.1141 10.3421 a.4 a.4 
wdk3 3 3 600 0.8606 0.8177 0.767 NORMAL 1139.7184 59965.4621 a28 a28 
m9k9 1 3 0.3033 0.8059 0.8507 0.767 LOGNORMAL 0.6789 22.6671 1 0.56 1 0.56 I 
m9fi9 3 3 85.2333 0.9954 0.9939 0.767 NORMAL 164.767 I( .)3a.i342 128 128 
m9&9 3 3 28.7333 0.9281 0.8961 0. 787 NORMAL 43.2575 82.8532 35.7 35.7 
m9M 3 3 125.2667 0.8348 0.9229 0. 767 LOGNORMAL 324.5369 320830.1302 261 261 
lJ9k9 1 9 5.2222 0.619 0.4991 0.’ a29 1 1 I LOGNORMAL 6.2517 9.3279 
LKJ~9 4 9 23.1111 0.6268 0.7263 _--- 0.829 _.--- 1 LOGNORMAL -_ _.-. ~- 1 43.1582 1 89.5803 1 93 1 89.5803 
P9k9 1 3 188.3333 O.< )987 1 0.9996 1 0.767 1 LOGNORMAL 1 272.7668 1 398.01 i I 140 140 
iJ9~9 2 3 158.6667 0.9449 0.8719 0.767 NORMAL 322.5542 105ia4.8438 240 240 
lJm9 3 3 883.3333 0.7674 0.828 0.767 LOGNORMAL 2952.096 1.35105E+l2 2300 2300 
lJ9~9 3 3 660 0.7595 0.7916 0.767 LOGNORMAL 2178.4936 2,16443E+ll 1700 1700 
irgml 3 3 1580 0.765 0.8317 0.767 LOGNORMAL 5414.9899 3.76558E+14 4200 4200 
lJ9k9 3 3 187.6867 0.7669 0.8051 0.767 LOGNORMAL 570.7485 146435141.6 450 450 

lua/kol 3 I 3 I 527 I 0.7685 I 0.7939 I 0.767 I LOGNORMAL I 1801.6427 I 9.6631 lE+l2 I 1400 I 1400 I 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 
TOLUENE 

TRICHLOROETHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H.I)PERYLENE 

rBENZOfKlFLUORANTHENE - 
~RISIRFTHYI --. .-- ,_.,. -__. HFXYI 

- 
~PHTHAI .._.. ,r~---~, I wdkni 

- 
I I 

- 
ATF 7 3 I 1 133 6667 I 0.986 1 0.9847 I 0.767 I NORMAL 302.5926 1 235256.25 120 I 120 I - . - \ -  - .  .  .  .  - .  . I . .  - , .  

~CARB----- 
.  .  .  .  .  I . - , . -  I I-J’.-= I + 

IAZOLE IPswll 1 I 3 I 

DIBENZO(&,H)ANTHRA( CENE 
~FLUORANTHENE 

! lJ9ml ! 3 L- 3 - 

. - -. - - - . 
174.6667 

860 
Ipgncgl 1 
ipgncgl 

1. 3 1 2 58.3333 
3 1 3 1 803.3333 I 0.755 I I _--_ 

FLUORENE 
INDENO~l.P.bCD\PYRENE 

1 
3 t 

3 
-5- + 

164.6667 
376 i-35 

0.9464 
0.7815 
0.9889 
0.7637 
0.8549 

0.75 

0.767 NORMAL 294.4737 1222.119 99 99 
0.767 LOGNORMAL 2816.4726 1.29213E+ll 2200 2200 
0.767 LOGNORMAL, 399.9692 702.2321 350 350 
0.767 LOGNORMAL 2258.491 I 15190944.97 1800 la00 
0.767 NORMAL 329.7882 1439664.549 39 39 
0.767 LOGNORMAL 1243.24 1.3425E+ll 970 970 

_..--..-,..-,- --,. 
.-..- 

I ra --WI NAPHTHALENE 1 pgn(gl 1 1 j 1 154.3333 1 0.9353 I 0.8535 I 0.767 I NORMAL I 330.3937 i 1901471.041 I 38 I 38 
PHENANTHRENE 1 pg/kgl 3 1 3 1 326.6667 1 0.9914 1 
PYRENE 
GAMMA-CHLORDAN 
Cl%1 7-l-MCl-ll OROFTHFNF 

3 

_ _ _ _ _ _ _ 
0.9975 0.767 LOGNORMAL 589.1059 3436.91 490 490 
0.8988 0.767 LOGNORMAL 3150.5384 95415967.15 2500 2500 
0.8498 0.767 LOGNORMAL 6.6011 8551.3926 5.3 5.3 
0 5858 0.829 LOGNORMAL 5.775 6.5677 4 4 
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PARAMETER 
FLUORENE 

1 UNITS 
I uoka 

DETECTS 

tlNDENOf1 .L%CDIPYRENE 
.,I “I 1 
ludkal 5 

INDIAN HEAD 
SURFACE/SUBSURFACE SOIL - DOWNGRADIENT 

95% UPPER CONFIDENCE LIMITS 
PAGE 2 OF 2 

a I 242.625 I 0.6188 I 0.9168 I 0.818 I LOGNOR 
t NAPHTHALENE 1 pQ/kQl 1 183.5 1 0.6703 1 0.5418 t 
PHENANTHRENE IJQ’kQ 5 8 226.25 0.8324 0.9234 0.818 t LOGNORMAL t 
PYRENE lJQ/kQ 6 8 534.625 0.5814 0.9445 0.818 t LOGNORMAL t 
GAMMA-CHLORDANE IJQ’kQ 1 8 1.5583 0.4645 0.5307 
CIS-1,2-DICHLOROETHENE pQ/kQ 8 35 2206.9 0.1729 0.35 
TRANS-1,2-DICHLOROETHENE PQkQ 2 35 6.3571 0.3471 0.5225 

14,4:-DDE 1 IJQ’kQ 1 2 18’ 
4,4’-DDT pQ/kQ 2 8 22.8 1 0.4851 1 
XYLENES, TOTAL lt?fiQ 1 35 6.0714 1 0.8062 1 0.8316 
NITROCELLULOSE PQ’kQ 13 8 c ~--- ---- ’ - ---- 
4,4’-DDD I’Q’kQ 1 8 3.2: 
P-METHYLNAPHTHALENE (Ig/kg I 8 183.375 t 0.669 t 0.5399 t 0.818 t LOGNORMAL t 224.4872 t 358.7457 t 37 I 37 
TOTAL ORGANIC CARBON m!YM 6 7 16218.5714 t 0.7708 t 0.9643 t 0.803 t LOGNORMAL t 28201.3268 t 73113.134 t 50800 t 50600 
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INDIAN HEAD 
GROUNDWATER - UPGRADIENT 

95% UPPER CONFIDENCE LIMITS 

PARAMETER 
PH 

1 UNITS DETECTS COUNTl 
2 

-lLORAl -E 1 
-- I LOGNORMAL I -- l - I 72.7 

CALCIUM 1 pQ/L 1 
COBALT 1 PQk. 1 2 1 2 1 20.15 
IRO 1161 -- I N I w/L I 2 I 2 I 

~NESI 
IMANGAN&! 1 pQ/t. 1 1 1 1 IJQ’L 1 2 2 1 2 2 1 1690 225 1 I -- -- 
h 

NICKEL 
POTASSIL 
SC 

L 

-_ 
=J - --- - 

- -- 
- 

. “I” 

271 
7.9 

IM 1 PQ/L 2 2 4715 -- 

IDIUM 1 I’QA 2 2 23000 - - - 1 LOGNC 
.- 

2 2 43.95 -- 
1 2 7.55 -- 
2 2 3 -- 

-__ - ._ .- 
-_ - I LOGNORMAL -- - 6940 6940 

IRMAL -- - 24100 24100 
-_ - I LOGNORMAL -- - 84.1 64.1 
- - I LOGNORMAL -- -- 14.6 146 

1 2 !2! 7.45 1 -- J!& 

ZINC 
1 .l .l-TRICHLOROETHANE 
1 ,l -DICHLOROETHANE 
I 1-l-M 

-_ _ .__ ._.- .- I . ..- 
- - 1 LOGNORMAL 1 --- l - I 5.2 I 5.2 

- 77 r; I 776 , -.:HLOROETHENE 1 lJQ/im 1 2 1 2 1 39.65 1 -- 1 -- - 1 LOGNORMAL 1 -- 
.-... _---- - I I , . .V I s. .Y 

I l’Q/L I 1 I 2 I 1.8 - - - I LOGNORMAL I - I - I 2.7 I 2.7 
Iua/LI 1 I 1 I 12 -- -_ - I LOGNORMAL t -- -- 12 12 IT” I 

I ualL I I I 2 I 09 -- -- - IlOG __ JNORMAL 1 -- - ,rw-I I - -.- I I , 1.3 1.3 
ETHYL ETI HER I iw I 1 I 1 I 3.6 -_ _- - 1 LOGNORMAL 1 -- - 3.6 3.6 
TRlCHLOROETHEtiE I n In, 

1 IJQlL I L I 
; 

I 
cl”C I L.L3 I I I I I nn.,nn..n, I -- - -_ I L”“IY”mvlAL 1 - -- 2.3 2.3 

BIS(2ZTHYLHEXYL)PHTHAlATE I us/L I 1 I I 2.25 I -- I - - 1 LOGNORMAL I - - 2 7 

TOTAL DISSC _ -_ _ _ -.- _ I ..-e-- I - - ._ I - __.. . . .._ - .- -- “.. 
CIS-1.2-DICHLOROE - 2.3 2.3 

- 0.223 0.223 
LI - - 73.5 735 

>LVED’SOLIDS 
,I” I I 

I ma/L I 2 I 2 I 79 -- - - 1 ILOGNORMAI I -- I - I nn I an I 

iTHENE ClQfl 1 2 1.4 - - - 1 LOGNORMAL 1 -- 
~N~TROCELLUL~SE mg/L 1 1 0.223 1 -- 1 - - I LOGNORMAL 1 -- 

iD us/L 2 2 BARIUM, FILTERE 
BERYLLIUM, FILTEREC 
CADMI 

66.45 1 -- 1 - - 1 LOGNORMA-, _._ . -.- 
- -- 1 LOGNORMAL 1 -- l -- I 0.37 0.37 

- 0.37 0.37 
7810 7810 

) 

I .” -I 

I us/L I 2 I 2 I 0.245 I -- I ro-- 

I-. .-....UM, FILTERED IJQR ; 2 0.26 -- -- - LOGNORMAL -- I I 
CALCIUM, FILTERED llg/L 2 2 5225 - - - LOGNORMAL - - 

COBALT, FILTERED PQlL 2 2 24.15 -- -_ - LOGNORMAL - - 27.6 27.6 
IRON. FILTERED IJQlL 2 2 1195.5 - - - LOGNORMAL - - 2260 2260 
LEAD, FILTERED llg/L 1 2 0.75 -s_ - - LOGNORMAL -- - 1 1 

ISIUM. FILTERED w/L 2 2 1715 -- -- - LOGNORMAL -- - 1920 1920 
JORMAL -- _- 281 261 

MAGNE 
MANGANESE, FILTERED 1 bS/L I 2 I 2 I 243 1 - 1 - - 1 LOGb -. - -- --. 
NICKEL, FILTERE D 1 ilQ/L 1 2 1 2 1 

I 
- .- - 8 1 LOI GNORMAL - --Y 8 8 

POTASSIUM. FILTERED IJQlL 2 2 1 4760 - --_ - LOGNORMAL - - 6950 6950 
SOD!UM, F!LTERED pg!L 2 2 1 23350 - - - LOGNORMAL -- - 
ZINC, FILTERED llQ/im 2 2 1 44.5 - -- - LOGNI 3RMALi - i - i 

24600 24600 
61.6 I a19 I 

TOTAL ORGANIC CARBON mall 1 2 I 1 RR - - - I OGNI 
- ..- I - ..- 

3RMALj - I - I 3.26 1 3.26 
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INDIAN HEAD 
GROUNDWATER - DOWNGRADIENT 

95% UPPER CONFIDENCE LIMITS 

[PARAMETER 1 UNITS 1 DETECTS 1 COUNT 1 AVERAGE i W NORMAL 1 W LOGNORMAL 1 W TEST 1 Dl8TRlBUTlON 1 UCL - NORMAL 1 UCL - LOGNORMAL DETECTS - MAX 95% UCL 

I I 

1 1 

II I A I *; 2 I 0.818 I LOGNORMAL 1 6.0166 6.3399 I 6.39 1 633 

RYLLIUM 3 1 4 1 0.15 1 0.9512 1 O.! 

3 I 0.748 I LOGNORMAL t 34.8265 119.2179 31 9 31.9 1 

D.8037 I 0.7125 I 0.748 I NORMAL t 356.7947 I 27863.431 311 1 =Jll I 

ZINC I.lQlL 4 4 37.! 
l,l,l-TRICHLOROETHANE WL 8 14 5.3: ._ , _._... , 

l,l-DICHLOROETHANE w/L 8 14 2.4643 1 0.8859 1 
1 l-DICHI OROFTHFNF ldl 7 IA fi m74 I cl7477 I 

0.8 I 0.748 I LOGNORMAL I 65.7566 I 182.3933 I 733 I 73.3 I 

. , . - -. . - -. . - - . . . -. _ - Ii-w-, ’ I 
. . “.““. . “.._. , 

ACETONE I I I IQ;’ A - IL1 I I 3 I ’ -38 Y.. 0.832 
CHLOROFORM I ucli IL I 2 I 14 I 1.5: ..-186 0.5826 
ETHYL ETHEF 3 WL Q 12 6 i88.4417 0.6822 
TETRACI iLOROETHENE lJQ/L 1 14 2.1071 1 0.827 1 
TOLUENE Ia- 1 14 1.d 

J/J 1 U.lLY4 1 _.- 

143 I 0.6477 I 08Q 1 OGNORMAL 9.0337 22.2419 29.5 22.2419 
OGNORMAL 3.3274 5.4883 5.2 5.2 

OGNORMAL 9.9603 35.4626 29 29 
20.1005 77.3203 29.4 
2.4248 2.9807 1.3 

1303.1384 3610249.548 3950 
3.4561 5.4051 9.5 

2.3712 2.8123 0.5 1643 1 0.516 1 
1 pg/L 1 11 I 14 I 180.8357 1 0.776 1 0.9007 
1 vg/L 1 6 1 14 1 11.7286 1 0.5342 1 0.8 1056 

pg/L 2 4 2.75 0.6297 0.6297 
PQlL 2 4 4.5 0.8848 
ma/L 10 11 95.2727 0.9208 0.8978 

.--. -.--. -.---. 

I w- 4 14 1.8214 0.6165 0.6598 
’ IK -lglL 2 2 0.148 - - 

‘a/L 4 4 37.575 0.8703 0.9241 

0.874 LOGNORMAL 
0.874 LOGNORMAL 
0.748 LOGNORMAL 

0.85 NoRMAL 
0.874 LOGNORMAL 
0.874 LOGNORMAL 

- LOGNORMAL 
0.748 LOGNORMAl 

TRICHLOROETHENE 
VINYL CHLORIDI E 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-BUTYL PHTHALATE 
TOTAL DISSOLVED SOLIDS 
-.- .,- ._.. _.._ . .._... - - - 

TRANS-1 ,P-DICHLOROETHENE 
NITROCF’ ’ ’ ” ficlr lLL”L”DC 

BARIUM. 

ICEi-I.%-DICHLOROETHENE 
I --.cn - I __.-.-. 
1 pg/L 1 ;; 1 ii 1 79.4857 1 Il5911 1 ll9337 

. FILTERED I ” 
BERYLLIUM, FILTERE 

_._ 
257.2092 18482.6766 611.7 611.7 
23.3387 99.1683 85 85 
3.3383 3.8225 3 3 

i28 0.8617 I 0.748 I NORMAL I 6.7528 I 12.1509 I 7 

iD lrQ/L 2 4 

CALCIUM, FILTERED IJQn. 4 4 6465 1 0.6483 1 0.698 1 0.748 1 LOGN( 

COBALT, FILTERED w/L 4 4 22.; 
IRON, FILTERED IJQlL 4 4 1041.5 1 0.6 

LEAD, FILTERED ClQlL 1 4 0.7 1 0.1 

_.._. _ _.. .- -- _.._...... .- 
0.1175 1 0.8085 1 0.863 1 0.748 1 LOGNORMAL 0.2341 3.187 0.26 0.26 

IRMAL 18847.9819 5415725.017 19700 19700 
34.6372 111.9225 31.9 31.9 !75 1 0.889 0.8926 0.748 LOGNORMAL , _ ..__. _ , - ..- 

819 0.9191 0.748 LOGNORMAL 3214.2577 1 3.90128E+12 1 3810 1 3810 
6297 0.6297 0.748 LOGNORMAL 1.1706 ’ I .l 4n.-,n L.L)YJY I I 4.. l..J I I 11 ..Y 

1587.5. 1 0.7328 0.7669 0.748 LOGNORMAL 2221.0919 I 1 2821.919 I. 2390 1 2390 
210.875 1 0.8206 0.7274 I 0.748 

0.748 
I NORMAL I 341.7368 _ _ _ _ I 10938.1203 .____.. -__ I 301 --. I 301 

a793 0.9283 LOGNORMAL 1 9.6622 11.8025 10.2 10.2 
0.8889 0.748 LOGNORMAL 1 5414.4313 7191.4149 5690 5690 

I9075 0.7394 0.836 0.748 LOGNORMAL I 36952.7359 209288.1429 41700 41700 
41.95 0.878 .- ---..- . .- .-.---_ .--.. -- I _ .- I 1.275 0.6297 0.6297 1 0.748 1 LC 4 

I pglL 4 4 7.2 1 0.t 

ITASSIUM, FILTERED PM- 4 4 3892.5 1 0.8631 1 
----D PQ/L 4 4 a 

. - 
SODIUM, FILTEREI 
ZINC, FILTERED 
TOTAL ORGANIC CARBON 

4 H 0.9311 I 0.748 I LOGNORMAL I 75 2888 I 423 783 I Al 2 I 81.2 1 

4 ,GNORMAL 1 3.0986 1 208.3768 1 3.6 I 3.6 1 

GD Indian’ ‘JCLs.xls 



INDIAN HEAD 
SURFACE WATER - DOWNGRADIENT 

95% UPPER CONFIDENCE LIMITS 

I lJQ/L 1 2 0.18 1 -- -- - 1 LOGNO 

(CALCIUM w/L 2 2 19825 1 - 1 -- 1 - 
---------JM lJQ/L 2 2 0.8, CHROMll 
COBALT 
CYANIDE im- 2 2 8.55 .I - I- - j LOGNORMAL 1 -- I- 
IRON CIQn- 7. 2 623 1 - -- - 1 LOGNC 
LEAD ClQlL 2 2 4: 

,RMP’ 1 -- .L , l 
I 

- I 785 
7:; 

I 785 
\I I I I 7FI 

;E IJQR 2 2 

INICKEL PM- 2 2 13.25 1 -- 1 - - 1 LOGNC 
---..-I IJQIL 2 2 1 

7 - -- - LOGNOEL -- .- I .- 

MAGNESIUM 1 pg/L I 2 I 2 I 8240 - -- - LOGNORMAL -- - 14900 14900 

MANGANES 192.55 -- -- - LOGNORMAL - - 363 363 
IRMAL - 23.4 23.4 

POTASSlUhr 4000 -_ - - LOGNORMAL - - 6710 6710 

SELENIUM 1 pg/L I 1 I 2 I 1.875 - I_ - LOGNORMAL I I - I 2.8 I 2.8 

SODIU 1’ 83830 - - - LOGNORMAL -- -. 1 160000 1 160000 J 
.-. NORMAL -- - 1.4 1.4 

ZlNl 35 1 - -- - LOGNORMAL -- 119 119 

ACETONE I w/L I 1 I 1 I 7 - I- - LOGNORMAL - - 7 0 

TRICHLOROETHEb 3872 0.7324 0.762 LOGNORMAL 1.0917 1.3555 1.4 1.3555 
‘62 LOGNOR’=‘A’ n ~3~9 0.6 

IM l&l/L 2 2 

IVANADIUM PQ/L 2 2 1.4- 1 - 1 - - 1 LOG 

* w 2 2 91.1 

1E I@- 2 5 0.72 1 0.f 

1,2,4-TRICHLOROBENZENE 119n 1 5 0.54 1 0.5521 1 0.5521 1 0.7 

IE mg/L 3 3 11 
. . ..r XL “.“LYY 1343 I 0.7 1 0.6343 
et’ ’ +XS -JPJC ’ 1.46186E+13 1 220 I 770 

4 I 7.59 7.59 1 

CHLORIO 
FLUORIDE 
NlTRATUNlTf ilTE 

SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

9.0667 
1 mg/L I 3 I 3 I 0.9547 
1 mg/Ll 3 I 3 I 1.0 883 

mg/L 3 3 244.32 
mg/L 3 3 550.3333 
mg/L 1 3 4 

0.9957 
0.8754 
0.7973 
0.9901 
0.9482 

0.75 

0.8791 
0.9942 
0.9399 
0.8473 
0.8397 

0.75 

0.767 NOR%, ~~~.~=~~ _ _ __ _ _-_ --- 
0.767 LOGNORMAL 2.7529 3435271.025 2.17 2.17 
0.767 LOGNORMAL 3.6645 79240983323 2.85 2.85 
0.767 NORMAL 621.3271 1.77873E+21 454 454 
0.767 NORMAL 1292.2017 3.06187E+ll 921 921 
0.767 LOGNORMAL 8.38 108.5465 7 7 

IAL 1 -- ! - 69.7 69.7 
-_ 17.3 17.3 
- 30400 30400 

COBALT, FILTERED 
IRON. FILTERED 

IIJS~I 2 I 2 I 13. 
I us/L I 2 I 2 I 106. 

NESIUM. FILTERED PQ/L 2 2 8180 1 - 1 -- I - 1 LOGNOI 

MANGANESE, FILTERED clQ/L 2 2 202.95 1 - 

NICKEL, FILTERED . !!a/L . 2 2 12; 
POTASSIUM, FILTERED 

~~~ SODIUM =” -,-Cm !ED 1 pg/L 1 2 1 2 1 85915 1 -- 1 - - 1 LOGNORMAL [ -:: I 
ZINC, FIL. -, ?ED 1 fJg/L I 2 I 2 I 53: ’ I I I ~~ L..“, .“I \ 

DISSOLVED OXYGEN 1 mg/Ll 3 I 3 I 10.4 1 0.9423 1 0.9352 1 0.767 NORMI 

TOTAL ORGANIC CARBON 1 mg/L I 2 I 2 I 2.92 I - I .--- - LOGNORM 

SNORMAL - 

3 1 -- -- - I LOGNORMAL - - 22.5 22.5 

95 1 - 1 -- -- 1 LOGNORMAL -- - 205 205 
FtMAL - -?- 15000 15000 

-- - LOGNORMAL - - 364 364 
7 ! - - - LOGNORMAL -- 

I yg/L I 2 I 2 I 3965 I - -- - LOGNORMAL - - I 6720 1 6720 
- I 4ednnn I 4emnn 

I 23.2 1 23.2 1 

.Y-“Y” , ,“-.““” 

a I - I -- I - I ,,-,C,WM,f,,,?,L 1 _ I I 61.2 1 61.2 
4L 1 11.6157 1 11.9795 1 11 I 11 

IAL I -- l - I 3.52 1 3.52 1 
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INDIAN HEAD 
SURFACE WATER - STORM SEWER 

95% UPPER CONFIDENCE LIMITS 
PAGE 1 OF 2 

PARAMETER 

PH 

LJM 

UNITS DETECTS COUNT A’__._ ._- , __ .__._..., ._ , . . . 
1 1 7.35 1 ^I 

La- 5 5 509 1 0.999 1 

VFRAGF 1 W NoRMAl 1 W COGNORMAL 1 W TEST 1 Dl8TRlBlJTlON 1 UCL - NORMAL 1 UCL . LOGNORMAL 1 DETECTS - MAX 1 95% UCL 

- -- 1 LOGNORMAL 1 -- I - I 7.35 I 7.35 . . I 

ALUMINI 0.9573 1 0.762 NORMAL 810.3558 2260.4072 924 810.3558 

BARIUM 1 pg/L 1 5 1 5 1 27.58 1 0.978 1 0.9895 1 0.762 LOGNORMAL 31.7094 32.625 34 32.625 

CALClUb ul WL 5 5 12184 0.9377 0.9199 0.762 NORMAL 13700.0544 14082.6352 13800 13700.0544 

ICHROMIUM 

1 
pg/L 4 5 1.146 0.9819 0.9646 1 0.762 NORMAL 1.8313 5.4035 2.2 1.8313 

COBP LLT WL 5 5 3.4 0.8412 0.8341 0.762 NORMAL 4.0216 4.2577 4 4 

COPPER 1 PglL 1 5 1 5 1 18.76 1 
1 

0.8752 1 0.8827 1 0.762 LOGNORMAL 23.1307 24.6908 25.2 24.6908 

CYANIDI = IJLVL 1 5 3.72 1 0.5521 1 0.5521 1 0.762 LOGNORMAL 6.321 8.8418 8.6 8.6 

IRON PO/L 5 5 * 1250.8 1 0.8437 ’ 0.8257 ’ 0.762 NORMAL 1546.0504 1698.7039 1570 1546.0504 

LEAD WL 5 5 4.26 1 0. 9526 0.9515 0.762 NORMAL 5.0095 5.2406 5.4 5.0095 

MAGNESIUM la- 5 5 2822 1 0.9416 0.9362 0.762 NORMAL 3388.6229 3607.4703 3680 3388.6229 

MANGANESE P9lL 5 5 92.8 1 0.8449 1 0.8548 1 0.762 ’ 1 - LOGF --JORMAL 114.0663 122.2992 119 119 

NICKE . ..-._- :L w- 5 5 3.42 1 0.9412 1 0.986 0.762 I I AAL LU~JORMAL 4.4411 4.9462 5.1 4.9462 

POTASSIUM 1 pglL I 5 I 5 I 2978 I 0.8354 0.8391 0.762 LOGNORMAL 3156.9356 3286.9969 3200 3200 

SODIUM II@-I 5 I 5 I L i5040 1 0.7871 0.7874 0.762 LOGNORMAL 61440.1205 62357.1404 63700 62357.1404 

VANADll JM 1 PgIL 1 5 1 5 1 4.98 1 0. 8685 0.7487 0.762 NORMAL 6.924 13.7867 7.1 6.924 

ZINC &J/L 5 5 78.96 0.8523 0.814 0.762 NORMAL 90.6869 95.2375 90.4 90.4 

l,l,l-TRICHLOROETHANE PS/L 1 13 0.4692 0.3111 0.3111 0.866 LOGNORMAL 0.5241 0.6362 0.1 0.1 

1 ,I-DICHLOROETHENE IWL 3 13 0.4154 0.5559 0.5569 0.866 LOGNORMAL 0.4957 0.6679 0.2 0.2 

2-B ‘UTANONE pg/L 11 11 16.3 364 0.8954 0.8568 0.85 NORMAL 17.7835 18.1422 21 17.7835 

ACETON IE cldL 6 6 3( 18.8333 0.9306 0.9395 0.788 LOGNORMAL 520.3132 3918.2254 725.1 725.1 

BROMOI IICHLOROMETHANE us/L 

;;;IL 

1 13 , ( I.4692 0.3111 0.3111 0.866 LOGNORMAL 0.5241 0.6362 0.1 0.1 

BROMOFORM 1 1 6 1 13 1 0.5154 0.887 0.8447 0.866 NORMAL 0.5642 0.5774 0.7 0.5642 

DIBROMOCHLOROMETHANE 1 pg/L 1 6 1 13 1 0.4231 0.7072 0.6534 0.866 LOGNORMAL 0.477 0.5151 0.4 0.4 

ETHYLBENZI-’ .- INE ’ Iw-I 9 I13 I ( 1.9308 0.4813 0.6799 0.866 LOGNORMAL 1.3981 1.2886 4 1.2886 

ETHYL ETHER 1 pg/L I 13 I 13 I 93.1462 0.9749 0.7347 0.866 NORMAL 120.3022 430.2021 197 120.3022 

STYREN E pg/L 9 13 0.9E b23 0.6848 0.941 0.866 LOGNORMAL 1.4937 1.7381 4 1.7381 

TOLUEN E Pm- 4 13 0.3769 1 0.5919 1 0.5919 0.868 LOGNORMAL 0.4719 0.7158 0.1 0.1 
I--_-.: : 
ITRICHLOROETHENE pg/L 12 13 1 ~~~ 1.7231 ’ I 0.9421 ’ I 0.7143 

c 

I 0.866 NORMAL 15.1895 67.2014 21.3 15.1895 

VINYL CHLORIDE I pg/L I 8 I 13 I 0.5846 1 0.6515 1 0.8666 1 0.866 LOGNORMAL 0.8215 0.8622 2 0.8622 

CHLORI DE Iiwl 1 I 1 I 43 - -- - 1 LUC . -‘jNORMAL - - 43 43 

N ITRATElNlTRlTE 1 mg/L I 1 I 1 I 0.452 I - I -- --_ 1 LOC ;NORMAL - - 0.452 0.452 

SULFATE mg/L 1 1 38 
I I er _- --- p-- L&NORMAL - - 38 38 

TOTAL DISSOLVEDSOLIDS mg/L 1 1 224 -- .--- - LOGNORMAL - - 224 224 

CIS-1 ,P-DICHLOROETHENE pglL 12 13 7.0231 0.9685 0.7381 0.866 NORMAL 9.0737 28.8244 15 9.0737 

TRANS-1 ,P-DICHLOROETHENE WL 3 13 0.4077 0.5335 0.5335 0.866 LOGNORMAL 0.4944 0.7195 0.1 0.1 

TURBIDITY NTU 1 1 7.71 - - - LOGNORMAL - - 7.71 7.71 

XYLEN ES, TOTAL 1 pg/L I 6 I 13 I 0.4154 I 0.7573 0.7131 0.886 LOGNORMAL 0.4931 0.6049 0.6 0.6 

NITROCELLULOSI ‘827 0.767 NORMAL 1.8391 984537.6901 1.23 1.23 
’ NORMAL 0.7534 1.1222 0.89 0.7534 

E mglL 3 3 0.8313 0.8251 1 0.7 

ICHROMIUM, FILTERED w- 2 5 0.492 0.7707 1 - 0.7548 1 0.762 1 

ICOPPER, FILTERI 
ZD PM- 5 5 9.6 0.91 I 

ILEAD, FILTERED IKJ~L 5 5 2.32 0.9425 1 
49 I 0.8633 I 0.762 I NORMAL 1 12.5503 1 16.0747 1 12.5 I 12.5 

0.9039 1 0.762 1 NORMAL 1 3.0022 1 3.6578 I 3.1 1 3.0022 
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INDIAN HEAD 
SURFACE WATER - STORM SEWER 

95% UPPER CONFIDENCE LIMITS 
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INDIAN HEAD 
SEDIMENT - DOWNGRADIENT 

95% UPPER CONFIDENCE LIMITS 
PAGE 1 OF 2 

4,4’-DDT lm9 1 2 1.53 - - - LOGNORMAL --- - 0.96 0.96 

ACID VOLATILE SULFIDE mglkg 1 2 54.925 - - - LOGNORMAL - -- 81.3 81.3 
CADMIUM(SEM) maM 2 2 0.09 - - - LOGNORMAL --- I- 0.16 0.16 
COPPER(SEM) mgM 2 2 1.34 - - - LOGNORMAL - -- 2.1 2.1 
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INDIANHEAD 
SEDIMENT - STORM SEWER 

95% UPPER CONFIDENCE LIMITS 
PAGE 1 OF 2 

UUM Imr 

BARNUM lmglkgl 1 1 1 1 23.2 I - - -- 1 LOGNORMAL 1 - 
---YLLlUM Iw 

- 23.2 23.2 
I/kg1 1 1 1 1 0.27 -1 -- 1 - -- LOGNORMAL --- -- 0.27 0.27 

jmg/kgl 1 I 1 I 0.76 1 - - -- LOGNORMAL -- -_ 0.76 0.76 
- - I OGNORMAI - -- m7n m7n CALCIUM mglkgl 1 I 1 I 2870 I - I 

wWl I I 1 1 1 1 ! 1 1 CHROMIUM 1 1 12.6 -- I_ -_ LOGNORMAL -- -- 12.6 12.6 
- - -8ALT mg I&II 1 I 1 1 7.7 - - - I LOGNORMAL I -- I -- I 7.7 I 7.7 

1 I 103 I - - -- 1 LOGNORMAL i --- - 103 103 
m9N 1 1 0.76 1 - 1 - - 1 LOI 

IRON mcW 1 1 20800 1 - 1 -_ -- 1 LOGNORMAL 1 --- 
LEAD mglkg 1 1 

, “, 

jm3Ml 1 I , .__ 
GNORMAL 1 --- -- 0.76 0.76 

- 20800 20800 
182 I - I - I - I LOGNORMAL I - - 182 182 

MAGNESIUM 
MANGC 

I70 I - - -_ 1 LOGNORMAL 1 -- l -- I 2070 1 2070 t Img/kgl 1 1 1 1 20 - , -- _ ._ .- -_. _ 
GNORMAL 1 - -- 150 150 

-- 0.45 0.45 
ykgl 1 1 1 1 24.9 1 -- - - I LOGNORMAL -- - 24.9 24.9 

.jmskd 1 I 1 I 187 1 -_ - I_ 1 LOGNORMAL -- 
&lAL - - I 0.15 1 0.15 

\NESE w&d 1 I 1 I 150 1 -_ -_ - 1 LOI 
1 MERCURY mglkgl 1 I 1 I 0.45 I - - - 1 LOGNORMAL 1 - 

ICKEL ms 
bUM 

1 mg/kgl 1 1 1 I 0.15 I -- I - - 1 LOGNOF 
ISODIUM mglkgl 1 I 1 I 118 1 - - - 1 LOGNORMAL 1 - 

~-mIUM w 

- I 187 I 187 I 

ZHLOROETHENE I lJshll 1 I 1 I 9 - - -- 1 LOI 
LACETONE Il.m~l 1 I 1 I 28 - -_ - 1 LOGNORMAL 1 - 

E 1 I 1 I 18 - - -- 1 LOI 
IVINYL CHLORIDE lpg/kgl 1 1 1 I 1000 I - I 

luolkal 1 

!ACENE IiJmtl 1 I 1 I 420 1 - - I- I Lo1 

ENE llJm3l 1 I 1 I 340 1 - - - 1 LOI 

4N liJsmll 1 I 1 I 80 I 
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INDIAN HEAD 
SEDIMENT - STORM SEWER 

95% UPPER CONFIDENCE LIMITS 
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,Y.‘- ‘--1 K.l .l 1 ,l-DICHLOROETHENE 

Noncancer Toxicity 

Chronic oral exposure of laboratory animals to 1 ,l -dichloroethene induced liver effects (EPA ‘1998b). In 

animals, inhalation exposure induced degenerative changes in the liver and kidneys (ATSDR 1992). No 

health effects were observed in a limited study of 138 exposed workers (ACGIH 1966). The EPA (1998b) 

presented a verified RfD for chronic oral exposure of 0.009 mg/kg/day, based on an NOAEEL for liver 

effects in a chronic drinking water study in rats and an uncertainty factor of 1000. The EPA (1998) 

presented the same value a s a provisional subchronic oral RfD. The liver and kidneys are the target 

organs for exposure to 1 ,l -dichloroethene. 

Carcinoaenicity 

, i--. 

. . ‘1 

EPA classified 1 ,l -dichloroethene as a cancer weight-of-evidence Group C compound (possible human 

carcinogen), based on an inadequate occupational exposure cancer study, limited data in several animal 

studies, its mutagenicity and ability to alkylate deoxyribonucleic acid (DNA), and its structural similarity to 

vinyl chloride (a known human carcinogen) (EPA 1998). The eighteen available animal studlies (11 by 

inhalation exposure, 5 by oral exposure, and 1 each by dermal application and subcutaneous injection) 

were limited in sensitivity by various deficiencies in design. Credible evidence that 1 ,l -dichlorethene was 

a complete carcinogen was provide only by one 12-month inhalation study in mice, in which the incidence 

of kidney adenocarcinomas was significantly greater in the high-dose males than in the control males. A 

slope factor of 0.6 per mg/kg/day for oral exposure was based on the increase incidence of adrenal 

pheochromocytomas in male rats treated by gavage for two years, even though the increase was not 

statistically significant (EPA, 1998). A unit risk for inhalation exposure of 5.OE-05 per mg/m3 was based 

on the incidence of kidney adenocarcinomas in male mice in the inhalation study mentioned above (EPA, 

1998). The unit risk is equivalent to 0.175 per mg/kg/day, assuming humans inhale 20 m3 of air/day and 

weight 70 kg. 

K.l-1 CT0 0245 



K.1.2 1,2-DICHLOROETHANE 

Pharmacokinetics 

1,2-Dichloroethane is readily absorbed through the lungs following inhalation exposure. Blood levels, in 

rats, reach steady state within 2-3 hours after the onset of a 6-hour exposure to 50-250 ppm. The 

absorption does not appear to be linear. 1,2-Dichloroethane is lipophilic and is distributed throughout the 

body. Unmetabolized 1,2-dichloroethane is excreted in the urine with some exhaled as C02. The half-life 

of whole body elimination is 6-8 hours after occupational exposure in man (EPA, September 1994). 

Noncancer Toxicity 

Oral or inhalation exposure of humans or laboratory animals to 1,2-dichloroethane induced liver and kidney 

effects (ACGIH, 1991). Inhalation exposure also induced pulmonary congestion or edema, and, in humans, 

CNS depression. The EPA (1998a) presented an oral RfD of 0.03 mg/kg/day. The EPA (September 1994) 

presented a provisional inhalation RfC of 0.005 mg/m3 based on a LOAEL for liver and gallbladder disease 

in workers exposed to lo-15 ppm and an uncertainty factor of 3000. The inhalation RfC value is equivalent 

to 0.0014 mg/kg/day, assuming an inhalation rate of 20 m3 of air/day and a body weight of 70 kg for 

humans. The target organs for 1,2-dichloroethane toxicity are the liver, kidney, lung, gastrointestinal tract, 

mucous membranes, and CNS. 

Studies concluded that 1,2-dichloroethane does not have the potential to produce adverse reproductive or 

developmental effects at maternally non-toxic levels. 

Carcinoaenicity 

EPA classifies I ,2-dichloroethane as a cancer weight-of-evidence Group B2 compound (probable human 

carcinogen), based on the induction of several tumor types in rats and mice treated by gavage, and on 

the induction of benign lung papillomas in mice after dermal application (EPA, July 1998). The EPA 

(July 1998b) presented a slope factor for oral exposure of 0.091 per mg/kg/day, and a unit risk for 

inhalation exposure of 2.6E-05 per ug/m3, based on the incidence of vascular system hemangiosarcomas 

in male rats in the gavage study. The inhalation unit risk is equivalent to 0.091 per mg/kg/day, assuming 

humans inhale 20 m3 of air/day and weigh 70 kg (EPA, July 1998). 
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i *. - -1 K.1.3 1 ,P-DICHLOROETHENE, TOTAL (1 ,P-DICHLOROETHYLENE, TOTAL) 

CIS-l,P-DICHLOROETHENE (CIS-1,2-DICHLOROETHYLENE) 

Noncancer Toxicity 

Repeated oral exposure of rats to cis-1,2-dichloroethene was associated with signs of anemia (decreased 

hematocrit and hemoglobin) (EPA 1998). Inhalation exposure to isomeric mixtures of 1,2-dichloroethene 

induced narcosis, and mixed isomers of 1,2-dichloroethene were used as an anesthetic gas (ACGIH 

1991). The EPA (1998) presented a provisional chronic oral RfD of 0.01 mg/kg/day based on an NOAEL 

for signs of anemia in rats and an uncertainty factor of 3000. A provisional subchronic oral RfD of 0.1 

mg/kg/day was derived from the same NOAEL and an uncertainty factor of 300. Target organs appear to 

be the erythrocyte for oral exposure and the CNS for inhalation exposure. 

Carcinoqenicity 

The EPA (1998) classifies cis-1,2-dichloroethene as a cancer weight-of-evidence Group D compound (not 

classifiable as to carcinogenicity to humans), based on an absence of human or animal cancer data. 

Quantitative estimates of cancer risk are not derived for Group D chemicals. 
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K.1.4 ACETONE 

Noncancer Toxicity 

Studies of workers exposed to acetone revealed irritation of the ocular and respiratory tract mucosa, and, at 

high concentrations, central nervous system (CNS) effects (American Conference of Governmental 

Industrial Hygienists [ACGIH] 1991). Rats exposed by inhalation to high concentrations exhibited narcosis 

and slight decreases in organ and body weight, compared with controls, but no clinical pathological or 

histopathological evidence of organ damage. Inhalation reference concentration (RfC) values were not 

located for acetone. Oral toxicity data are limited to a comprehensive go-day gavage study in rats, in which 

100 mg/kg/day was a no observed effect level (NOEL) and 500 mg/kg/day was the lowest observed adverse 

effect level (LOAEL) associated with increased liver and kidney weight and tubular nephropathy (EPA 

1998). A verified reference dose RfD for chronic oral exposure of 0.1 mg/kg/day was derived by applying an 

uncertainty factor of 1000 to the NOEL of 100 mg/kg/day. The EPA (1998) presented a provisional 

subchronic oral RfD of 1 mg/kg/day, based on the same NOEL and an uncertainty factor of 100. The target 

organs for inhalation exposure to acetone are the CNS and the respiratory and ocular mucosa. Target 

organs for oral exposure are the liver and kidney. 

Carcinouenicity 

No data was located on the carcinogenicity of acetone. 
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.a\ K.1.5 CHLOROFORM 

Noncancer Toxicty 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage 

(ACGIH 1991; EPA 1998). In humans, acute inhalation exposure to high levels induced narcosis, 

ventricular fibrillation, and death (ACGIH 1991). Limited occupational data associated chronic exposure 

to chloroform with CNS depression, digestive disturbances, and enlarged livers. The EIPA (1998) 

presented a verified chronic oral RfD of 0.01 mg/kg/day based on an LOAEL for fatty cyst formation in the 

livers of dogs treated orally for 7.5 years and an uncertainty factor of 1000. The same value was 

presented as a provisional subchronic oral RfD (EPA 1998). The EPA (1998) presented an inhalation 

RfD of 0.086 ug/kg/day. Target organs for the toxicity of chloroform include the liver and kidney for oral 

and inhalation exposure, and the heart and CNSfor inhalation exposure. 

Carcinocrenicity 

Chloroform is classified as a cancer weight-of-evidence group B2 compound (probable human 

carcinogen), based on increased incidence of several tumor types in rats and liver tumors in mice (EPA 

1998). Human carcinogenicity data are inadequate. An oral slope factor of 0.0061 per mg/kg/day was 

derived from the incidence of kidney tumors in rats treated with chloroform in drinking water for two years. 

An inhalation unit risk of 2.3E-05 per mg/m3 was based on the incidence of hepatocellular carcinomas in 

mice treated by gavage for 78 weeks. The inhalation unit risk is equivalent to 0.081 per mg/kg/day, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 

_c --. 
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K.1.6 ETHYL ETHER 

Noncancer Toxicity 

Information regarding oral exposure to ethyl ether is limited to acute oral exposure. An evaluation of a19 

week oral toxicity study in rats revealed marked toxicity of ethyl ether at a dose of 3500 mg/kg-day, 

including mortality, decreased food intake, and body weight loss. Histological evaluation showed no 

effect on tissue. The oral reference dose is 0.2 mg/kg-day with a modifying factor of 3000 and a 

modifying factor of 1. No information is available for inhalation of ethyl ether. 

Carcinoaenicity 

No information is available for oral or inhalation cancer slope factors or toxicity. 
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1x. K.1.7 TETRACHLOROETHENE 

Noncancer Toxicity 

Occupational (inhalation and dermal) exposure to tetrachloroethene was associated with neuralgic 

effects, beginning with incoordination and progressing to dizziness, headache, vertigo, and 

unconsciousness (ACGIH 1986). The EPA (1999) presented a verified chronic oral RfD for 

tetrachloroethene of 0.01 mg/kg/day based on an NOAEL for liver toxicity in mice in a subchronic gavage 

study, and on an NOEL for depressed body weight gain in rats in a subchronic drinking water study. An 

uncertainty factor of 1000 was used. The EPA (1997) presented a provisional subchronic oral RfD of 0.1 

mg/kg/day based on the same NOEL and an uncertainty factor of 100. The EPA (1999) presents an 

inhalation RfD of 0.14 mg/kg/day. The CNS is the principal target organ for inhalation exposure and the 

liver is the principal target organ for oral exposure to tetrachloroethene. 

Carcinoaenicity 

,- cc_ 

Inhalation exposure to tetrachloroethene induced mononuclear clell leukemia in rats, and inhalation or 

oral exposure induced hepatocellular carcinomas in mice (ATSDR 1995a). Occupational exposure data 

do not suggest a carcinogenic role for tetrachloroethene in humans (ACGIH 1986). Interpretation of the 

data regarding the carcinogenicity of tetrachloroethene is controversial and the EPA (1999) has not 

adopte’d a final position on the cancer weight-of-evidence classification. The EPA has presented an oral 

slope factor of 0.052 per mg/kg/day and an inhalation slope factor of 0.002 per mg/kg/day (EPA 1998). 
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K.1.8 TRICHLOROETHENE 

Noncancer Toxicity 

Little is known about the toxicity of prolonged oral exposure to trichloroethene. Acute inhalation exposure 

to high levels induced anesthesia, tachypnea, and ventricular arrhythmias (ACGIH 1986). Occupational 

exposure was associated with headache, dizziness, lassitude, and other CNS effects. Prolonged 

inhalation exposure of animals affected the liver and kidneys. An oral RfD of 0.006 mg/kg/day was 

presented by EPA (1998). An inhalation RfC value was not located for trichloroethene in IRIS or HEAST. 

The principal target organs for trichloroethene are the CNS and heart, and, to a lesser extent, the liver 

and kidney. 

Carcinoqenicity 

Carcinogenicity studies in laboratory animals showed increased incidence of hepatocellular carcinomas 

(gavage exposure) and malignant lymphomas (inhalation exposure) in mice and increased incidence of 

renal adenocarcinomas in male rats (gavage) (ATSDR, 1995). Cancer studies in humans were 

inadequate. Interpretation of the data regarding the carcinogenicity of trichloroethene is controversial, 

and the EPA (1998) has not adopted a final position on a cancer weight-of-evidence classification. 

Currently, EPA believes the weight-of-evidence to be on the C-B2 continuum (possible-probable human 

carcinogen), and offers slope factor of 0.011 per mg/kg/day for oral exposure and 0.006 per mg/kg/day for 

inhalation exposure as being useful. 
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._ ‘-1. K.1.9 VINYL CHLORIDE 

Noncancer Toxicity 

Data were not located regarding oral exposure of humans to vinyl chloride (ATSDR 1995b). In rats, 

lifetime dietary ingestion of vinyl chloride slightly but significantly increased mortality and induced mild 

histopathologic effects in the liver. Several early occupational studies associated vinyl chloride exposure 

with a syndrome known as vinyl chloride disease, which includes acroosteolysis (dissolution of the ends 

of the distal phalanges of the hands), circulatory disturbances in the extremities, Raynaud syndrome 

(sudden, recurrent bilateral cyanosis of the digits), scleroderma, hematologic effects, effects on the lungs, 

and imparied liver function and liver damage. Mild neurologic effects were also associated with 

occupational exposure. Long-term inhalation studies in rats and mice identified elevated relative liver 

weight as a sensitive indictor of liver effects. Neither inhalation RfC values nor oral RfD values for vinyl 

chloride were located. The principal target organs for vinyl chloride appear to be the CNS and ,ihe liver. 

Carcinoaenicity 

‘>._ 

The EPA (1998) lists vinyl chloride as a EPA cancer weight-of-evidence Group A compound (human 

carcinogen) and presents a verified oral slope factor of 1.9 per mg/kg/day, based on the increased 

incidence of liver and lung tumors in a lifetime dietary study in rats. An inhalation unit risk of &4E-05 per 

mg/m3, equivalent to 0.3 per mg/kg/day, assuming humans inhale 20 m3 of air/day and weight 70 kg, is 

based on liver tumors in rats intermittently exposed by inhalation for 12 months. 
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K.l.10 BENZO[A]ANTHRACENE 

Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time (EPA 1998). 

Carcinoaenicity 

Benzo[a]anthracene has a weight of evidence classification of B2, a probable human carcinogen. The 

classification was based on suffidient data from animal bioassays. Benzo[a]anthracene produced tumors 

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical 

application. Benzo[a]anthracene produced mutations in bacteria and in mammalian cells, and 

transformed mammalian cells in culture. 

Although there are no human data that specifically link exposure to benzo[a]anthracene to human cancers, 

benzo[a]anthracene is a component of mixtures that have been associated with human cancer. These 

include coal tar, soot, coke oven emissions and cigarette smoke (U.S. EPA, 1984,199O; IARC, 1984; Lee et 

al., 1976; Brockhaus and Tomingas, 1976). 

Benzo[a]anthracene administration caused an increase in the incidence of tumors by gavage (Klein, 1963); 

dermal application (IARC, 1973); and both subcutaneous injection (Steiner and Faulk, 1951; Steiner and 

Edgecomb, 1952) and intraperitoneal injection (Wislocki et al., 1986) assays. A group of male mice was 

exposed to gavage solutions containing 3% benzo[a]anthracene for 5 weeks. There was an increased 

incidence of pulmonary adenomas and hepatomas. 

Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella 

tvphimurium. Benzo[a]anthracene produced positive results in an assay for mutations in Drosophila 

melonoaster (Fahmy and Fahmy, 1973). 

The currently used Oral Slope Factor (CSF) for Benzo[a]anthracene is 7.3E-01 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day 

(USEPA Region III Risk-Based Concentration Table, 4/l/98). 

The inhalation CSF is not available. 
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K.l.ll BENZO(B)FLUORANTHENE 

Little information is available on benzo(b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

Carcinoqenicity 

A Clement’s relative potency factor (RFP) has been developed (Clement International, 1990) for 

benzo(b)fluoranthene which allows the estimation of CSFs of 9.OE-01 and 7.5E-01 mg/kg/day ,for the oral 

and inhalation routes respectively. The EPA (1993) has classified benzo(b)fluoranthene in cancer weight- 

of-evidence Group 82 (Probable Human Carcinogen, sufficient evidence of carcinogenicity in animals 

with inadequate or lack of evidence in humans) based on lung tumors in mice. The currently used Oral 

Slope Factor (CSF) for benzo(b)fluoranthene is 7.3E-01 per (mg/kg)/day which is extrapolated from the 

CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day (USEPA Region III Risk- 

Based Concentration Table, 4/l/98). 
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K.1.12 BENZO[A]PYRENE (BAP) 

CASRN 50-32-8 

Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 

1969; Vainich et al. 1976). Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, 

but primarily to tissues high in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et 

al. 1970a). 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important 

detoxification pathways. 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located 

(EPA 1979b). Excretion occurred mainly via the feces, probably largely due to biliary secretion (Schlede et 

al. 1970a, 1970b). The EPA (1980) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

Noncancer Toxicity 

REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD) 

Not available at this time. 

REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC) 

Not available at this time. 
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. ...“. K.1.13 DIBENZO[A,H]ANTHRACENE 

CASRN 53-70-3 (03/01/97) 

Noncancer Toxicity 

REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD) 

Not available at this time. 

REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC) 

Not available at this time. 

Carcinoaenicity 

Substance Name -- Dibenzo[a,h]anthracene 

EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY __ -’ x_ 

WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- 82; probable human carcinogen 

Basis -- Based on no human data and sufficient data from animal bioassays. Dibenzo[a,h]anthracene 

produced carcinomas in mice following oral or dermal exposure and injection site tumors in several species 

following subcutaneous or intramuscular administration. Dibenzo[a,h]anthracene has induced DNA 

damage and gene mutations in bacteria as well as gene mutations and transformation in several types of 

mammalian cell cultures. 

HUMAN CARCINOGENICITY DATA 

None. Although there are no human data that specifically link exposure to dibenzo[a,h]anthracene with 

human cancers, dibenzo[a]anthracene is a component of mixtures that have been associated with human 

cancer. These include coal tar, soot, coke oven emissions and cigarette smoke (U.S. EPA, 1984, 1990; 

IARC, 1984). 
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ANIMAL CARCINOGENICITY DATA 

Sufficient. Dibenzo[a,h]anthracene has been shown to be carcinogenic when administered to mice by the 

oral route (Snell and Stewart, 1962, 1963). Instead of drinking water DBAI2 mice (2l/sex) were given a 

water-olive oil emulsion containing 0.2 mg/mL dibenzo[a,h]anthracene ad libitum. Average exposure was 

estimated to be 0.85 mg/day for males and 0.76 mg/day for females. The control groups (25 male and 10 

female) received the water-olive oil emulsion in place of water. The mice did not tolerate the olive oil vehicle 

well and all 4 groups lost weight after a few weeks exposure and eventually became emaciated and 

dehydrated. Animals that died spontaneously or that became moribund were examined for tumors. The 

duration of the experiment was 279 and 237 days for males and females, respectively, in the dosed groups 

and 351 and 226 days for male and female controls. Mice developed pulmonary adenomas (treated males, 

14/14; control males l/23; treated females, 13/l 3; control females, O/6), pulmonary carcinomas (treated 

males, 14/14; control males, O/23; treated females, 10/13; control females, O/6), mammary carcinoma 

(treated females, 12/l 3; control females, O/6) and hemangioendothelioma (treated males, 1 O/14; control 

males, O/23; treated females, 6/13; control females, O/6). No statistical analyses appear to have been 

performed. 

SUPPORTING DATA FOR CARCINOGENICITY 

Dibenzo[a,h]anthracene has produced positive results in bacterial DNA damage and mutagenicity assays 

and in mammalian cell DNA damage, mutagenicity and cell transformation assays. In bacterial DNA 

damage assays, positive results were obtained in Escherichia coli and Bacillus subtilis at exposure levels of 

12-50 ug/well. Dibenzo[a,h]anthracene tested positive for reverse mutation in Salmonella typhimurium 

strains TAlOO and TA98 (3-5 ug/plate) and positive for forward mutation in strain TM677 (21 ug/mL) 

(McCann et al., 1975; Andrews et al., 1978; Baker et al., 1980; Hermann, 1981; Kaden et al., 1979). In 

mammalian cell DNA damage assays, positive results were obtained in human foreskin epithelial cells not 

activated with mixed-function oxidase (MFO) inducers (l-1 00 ug/mL) and in HeLa cells (28 ng/mL) activated 

with 3-methylcholanthrene (Lake et al., 1978; Martin et al., 1978). When Syrian hamster embryo cells and 

rat hepatocytes not activated with MFO inducers were exposed to 20-30 ug/mL the results were not positive 

(Casto, 1979; Probst et al., 1981). Dibenzo[a,h]anthracene induced forward mutations in Chinese hamster 

embryo cells exposed to concentrations of 1 ug/mL or greater (Huberman and Sachs, 1976; Krahn and 

Heidelberger, 1977; Huberman, 1978). It transformed several types of mammalian cells exposed to 

concentrations of 10 ug/mL or greater; these cell types included: Syrian hamster embryo cells, mouse 

C3HlOT l/2 cells and mouse prostate C3H cells (DiPaolo et al., 1969; Chen and Heidelberger, 1969; 

Pienta et al., 1977; Casto et al., 1977; Casto, 1979; Reznikoff et al., 1973; Lubet et al., 1983). 
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r,\ QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

The currently used Oral Slope Factor (CSF) for Dibenzo[a,h]anthracene is 7.3E+OO per (mg/kg)/day which is 

extrapolated from the CSF for Benzo[a]pyrene (BaP = 7.3 per (mg/kg)/day) (USEPA Region III Fiisk-Based 

Concentration Table, 4/l/98). 

QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 
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K.1.14 INDENO(l,2,8CD)PYRENE 

Noncancer Toxicity 

Little information was found on the toxicity of indeno(l,2,3-cd)pyrene. Because of its structural similarity its 

properties should resemble benzo(a)pyrene. 

Carcinouenicity 

A Toxicity Equivalency Factor (TEF) has been developed for indeno(l,2,3-cd)pyrene (EPA 1993). This 

allows the estimation of an oral CSF of 0.73 mg/kg/day. The EPA (1998) has classified indeno(l,2,3- 

cd)pyrene in cancer weight-of-evidence Group 82 (Probable Human Carcinogen, sufficient evidence of 

carcinogenicity in animals with inadequate or lack of evidence in humans) based on tumors in mice 

following lung implants. 
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K.l.15 ARSENIC 

Pharmacokinetics 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et al. 

1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle size an 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, flowed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic 

has a long half-life in the blood of rats, compared with other animals and humans, because of firm binding 

to the hemoglobin in erythrocytes. 

d---k 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 

3) and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence 

(Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to 

form mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of <animals or 

humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to 

inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urine, but considerable 

species variation exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily 

intake of arsenate or arsenite via the urine. 

Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg. (approximately 50 to 140 mg arsenic; 

lshinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin 

lesions, disturbed heart function, and neurological effects. The only noncancer effects in humans clearly 

attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed 

by studies of several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; 

Tseng et al. 1968; EPA 1999). Similar effects were observed in persons exposed to high levels of arsenic 

in water in Utah and the northern part of Mexico (Cebrian et al. 1983; Southwick et al. 1983). 

Occupational (predominantly inhalation) exposure is also associated with neurological deficii:s, anemia, 

and cardiovascular effects (Ishinishi et al. 1986), but concomitant exposure to other chemicals cannot be 

ruled out. The EPA (1999) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an 

NOAEL of 0.8 ug/kg/day for skin lesions from Chinese data. The principal target organ for arsenic 

appears to be the skin. The nervous system and cardiovascular systems appear to be less significant 

target organs. Inorganic arsenic may be an essential nutrient, exerting beneficial effects on growth, 

health, and feed conversion efficiency (Underwood 1977). 
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Carcinosenicity 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased 

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a 

population residing near a pesticide manufacturing plant (EPA 1999). Oral exposure to high levels in well 

water is associated with increased risk of skin cancer (Tseng 1977; EPA 1999). Extensive animal testing 

with various forms of arsenic given by many routes of exposure to several species, however, has not 

demonstrated the carcinogenicity of arsenic (International Agency for Research on Cancer [IARC 1980). 

The EPA (1999) classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen), 

and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence of skin 

cancer in the Tseng (1977) study. The EPA presents a chronic oral slope factor of 1.5 per mg/kg/day 

based on the same information. The EPA (1999) notes that the uncertainties associated with the oral unit 

risk are considerably less than those for most carcinogens, so that the unit risk might be reduced in order 

of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the 

incidence of lung cancer in occupationally exposed men (EPA 1999), equivalent to 15.1 per mg/kg/day, 

was derived from the same data assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for 

humans. 
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-_, K.l.16 IRON 

Noncancer Toxicity 

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison by the 

intraperitoneal route. The inhalation of large amounts of iron dust may result in iron pneumoconiosis or arc 

welders lung. Chronic exposure to excess levels of iron (>50-100 mg Iron/day) can result in pathological 

deposition of iron in tissues. The target organs are the pancreas and liver (Sax and Lewis, 1989). 

Iron compounds are of varying toxicity. Iron oxides are a potential risk in all industrial settings. In general, 

ferrous compounds are more toxic than ferric compounds. Acute exposure to excessive levels of ferrous 

compounds can cause liver and kidney damage, altered respiratory rates and convulsions (Sax and Lewis, 

1989). An oral RfD of 0.3 mg/kg/day has been published for iron by EPA (1998). No inhalation RfD has 

been found for iron. 

Carcinoqenicity 

Some iron compounds are suspected human carcinogens. Iron dust is an experimental neoplastigen and 

an increased incidence of lung cancer has been associated with exposure to iron dust. Iron oxide is an 

experimental tumorigen and a suspected human carcinogen (Sax and Lewis, 1989). EPA has not published 

oral or inhalation slope factors for iron. 
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K.1.17 LEAD 

Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent were obtained in some individuals (Tsuchiya, 1986). Nutritional factors have a 

profound effect on GI absorption efficiency. Children absorb ingested lead more efficiently than adults; 

absorption efficiencies up to 53 percent were recorded for children three months to eight years of age. 

Similar results were obtained for laboratory animals; absorption efficiencies of 5 to 10 percent were 

obtained for adults and > 50 percent were obtained for young animals. The deposition rate of inhaled 

lead averages approximately 30 to 50 percent, depending on particle size, with as much as 60 percent 

deposition of very small particles (0.03 mm) near highways. All lead deposited in the lungs is eventually 

absorbed. 

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA, 1998). Lead in the 

plasma exchanges with several body compartments, including the internal organs, bone, and several 

excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 1986). About 

90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are about 

85 percent of maternal concentrations (EPA, 1998). Excretion of absorbed lead is principally through the 

urine, although GI secretion, biliary excretion, and loss through hair, nails, and sweat are also significant. 

Noncancer Toxicity 

The noncancer toxicity of lead to humans has been well characterized through decades of medical 

observation and scientific research (EPA, 1990). The principal effects of acute oral exposure are colic 

with diffuse paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, 

acute encephalopathy, particularly in children (Tsuchiya, 1986). The primary effects of long-term 

exposure are neurological and hematological. Limited occupational data indicate that long-term exposure 

to lead may induce kidney damage. The principal target organs of lead toxicity are the erythrocyte and 

the nervous system. Some of the effects on the blood, particularly changes in levels of certain blood 

enzymes, and subtle neurobehavioral changes in children, appear to occur at levels so low as to be 

considered nonthreshold effects. 

The USEPA (1990; July 1995) determined that it is inappropriate to derive an RfD for oral exposure to 

lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below 

which adverse effects are not expected to occur; however, the most sensitive effects of lead exposure, 

impaired neurobehavioral development in children and altered blood enzyme levels associated with 

anemia, may occur at blood lead concentrations so low as to be considered practically nonthreshold in 
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* -a-, . . nature. Second, RfD values are specific for the route of exposure for which they are derivied. Lead, 

however, is ubiquitous, so that exposure occurs from virtually all media and by all pathways 

simultaneously, making it practically impossible to quantify the contribution to blood lead from any one 

route of exposure. Finally, the dose-response relationships common to many toxicants, and upon which 

derivation of an RfD is based, do not hold true for lead. This is because the fate of lead withiin the body 

depends, in part, on the amount and rate of previous exposures, the age of the recipient, and the rate of 

exposure. There is, however, a reasonably good correlation between blood lead concentration and 

effect. Therefore, blood lead concentration is the appropriate parameter on which to base the regulation 

of lead. 

USEPA (1997) presented no inhalation RfC for lead, but referred to the National Ambient Air Quality 

Standard (NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are based 

solely on human health considerations and are designed to protect the most sensitive subgroup of the 

human population. The NAAQS for lead is 1.5 mg/m3, averaged quarterly. 

. Carcinoaenicity 

.r.\ 

USEPA (February 1998) classifies lead in cancer weight-of-evidence Group B2 (probable human 

carcinogen), based on inadequate evidence of cancer in humans and sufficient animal evidence. The 

human data consist of several epidemiologic occupational studies that yielded confusing results. All of 

the studies lacked quantitative exposure data and failed to control for smoking and concomitar-0 exposure 

to other possibly carcinogenic metals. Rat and mouse bioassays showed statistically significant 

increases in renal tumors following dietary and subcutaneous exposure to several soluble lead salts. 

Various lead compounds were observed to induce chromosomal alterations in vivo and in vitro, sister 

chromatic exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to 

enhance simian adenovirus induction; and to alter molecular processes that regulate gene expression. 

USEPA (July 1997) declined to estimate risk for oral exposure to lead because many factors (e.g., age, 

general health, nutritional status, existing body burden and duration of exposure) influence the 

bioavailability of ingested lead, introducing a great deal of uncertainty into any estimate of risk. 

,” -1_ b.. 

The USEPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years (USEPA, February 1994). The biokinetic part of the model describes the 

movement of lead between the plasma and several body compartments and estimates the resultant blood 

lead concentration. The rate of the movement of lead between the plasma and each compa.rtment is a 

function of the transition or residence time (i.e., the mean time for lead to leave the plasma and enter a 

given compartment, or the mean residence time for lead in that compartment). Compartments modeled 

include the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, ancl trabecular I 
bone. Excretory pathways and their rates are also modeled. These include the mean time for excretion 
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from the plasma to the urine, from the liver to the bile, and from the other soft tissues to the hair, skin, 

sweat, etc. The model permits the user to adjust the transition and residence times. 

USEPA guidance (USEPA, July 1994) recommends using 400 mg/kg as a screening level for lead in soil 

for residential scenarios at CERCLA sties and at RCRA Corrective Action sites. Residential areas with 

soil lead below 400 mg/kg generally require no further action. However, in some special situations, 

further study is warranted below the screening level (e.g., wetlands, agricultural areas). 
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K.1.18 MANGANESE 

Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA, 1998). Humans exposed 

to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (l/l 6 

committed suicide), and other neurologic effects. The elderly appeared to be more sensitive than children. 

Oral treatment of laboratory rodents induced biochemical changes in the brain, but rodents did not exhibit 

the neurological signs exhibited by humans. Occupational exposure to high concentrations in air induced a 

generally typical spectrum of neurological effects and an increased incidence of pneumonia (ACGIH, 1986). 

EPA presented the oral RfD for manganese of 0.02 mg/kg/day (EPA, 1998) based on drinking water. The 

EPA (1998) presented a verified chronic inhalation RfC based on a LOAEL for impairment of 

neurobehaviorial function in occupationally exposed humans. The inhalation RfC is equivalent to 0.0143 

ug/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory tract are 

target organs of inhalation exposure to manganese. 

Carcinoqenicity 

The EPA (1998) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 
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K.1.19 VANADIUM 

Noncancer Toxicity 

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1986), probably because 

little vanadium is absorbed from the GI tract. Effects in humans exposed by inhalation include upper and 

lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was 

derived from an NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl sulfate and an 

uncertainty factor of 100 (EPA 1997). A target organ could not be identified for oral exposure. The 

respiratory tract is the target organ for inhalation exposure. 

Carcinoqenicity 

No information was located regarding the carcinogenicity of vanadium. 
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APPENDIX K.2 
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Chemical specgic ~Concantration in groundwater (me/L) 
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Chemical specific Henry’s Law Constant, (cm’-H20)/(cm3-air) 

420 Wind speed above ground in mixing zone (crnkiec) 
200 ambient air mixing zone height, (cm) 

45013 width of source parallel to groundwater flow direction, (cm) 
0.1 thiiess of capillary fringe, (cm) 

0 thickness of vadose zone, (cm) 
0.1 depth to groundwater (cm) 

Chemical specific effectiie diffusion coefficient between groundwater and soil (crn2/sec) 
Chemical spec#ic effective diffusion through capillary fringe, (crn2kec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
Chemical specik diffusion coefficient in air, (crn%ec) 
Chemical spec#ii diffusion coefficient in water, (cm*/sec) 
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0.033 volumetric air content ln capillaty frtnge soils, (cn?-air/cm’-soil) 
0.342 volumetric water content in capillary fringe soils, (cn?-H,O/an’-soil) 
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APPENDIX K.3 

SUP.PORTlNG CALCULATIONS 

for Dermal Exposure to Groundwater and Surface Water 
Volatilization from Showering 

Volatilization from Soil 
Volatilization from Groundwater to Outdoor Air 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CONSTRUCTION WORKERS - RME & CTE SCENARIOS 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

EQUATIONS: RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Qrganics If tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
d 

6 x tau x tevent 
K 

If tevent ) t*, thenDaevent = Kp x Cw x CF x 
tevent 1+3x6 
- 
l+B 

+2xtaux ~ ( )I l+B 

DAevent = DAevent = 
cw= cw= 

tevent = tevent = 
tau = tau = 

t* = t* = 
B= B= 

Chemical specific absorbed dose per event (mglcm’event) 
Concentration of chemical in water (mg/L) 

8 duration of event (hr/event) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

Tetrachtoroethene 
Trichloroethene 

cis-1,2Dichloroethene 

cw 
OJW 

29 
1.3 

3950 
5.44 
612 
85 

528 

Organic Estimated 

or KP Tau 
Inorganic 1 (cmlhr) 1 (hr) 

0 1 1.60E-02 1 3.40E-01 8.20E-01 1.30E-02 
l.lOE+OO 9.30E-03 
5.90E-01 7.80E-04 
4.30E+OO 2.50E-01 
I .30E+OO 2.60E-02 
S.lOE-01 2.30E-03 
8.20E-01 7.20E-03 

B 
DAevent 

(mglcm’ 
- event) 
3.99E-06 
l.O3E-07 
9.73E-05 
2.32E-06 
8.77E-05 
5.21 E-06 
4.56E-05 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
COURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
ilTE NAME: IHDIV-NSWC 
IECEPTOR: CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - UPGRADIENT 
.OCATION: INDIAN HEAD, MARYLAND 
IATE: JUNE 12,1999 

LELEVANT EQUATIONS: 

For lnorganics DAeyent = Kp x Cw x CF x tevent 

For Crganics tf tevent ( t”, then DAevent = 2 x Kp x Cw x CF x 

tf tevent ) t*, then Daevent = Kp x Cw x CF x 

DAevent = Chemical specific absorbed dose per event (mg/cm”-event) 
cw= Concentration of chemical in water (mg/L) 

tevent = 0.25 duration of event (hrlevent) 
tau = Chemical specific lag time (hr) 

p = Chemical specific time it takes to reach steady state (hr) 
B= Chemical specific dimensionless constant 

:HEMICAL 

,I-Dichloroethene 
,P-Dichloroethane 
:hloroform 
‘richloroethene 

cw 

wl~L) 
77.5 
2.7 
1.3 
2.3 

Organic Estimated DAevent 

or KP Tau t* B (mglcm’ 
Inorganic (cmlhr) (W (hr) - event) 

0 1.60E-02 3.40E-01 8.2OE-01 1.30E-02 9.99E-07 
0 5.30E-03 3.50E-01 8.40E-01 3.00E-03 l.l7E-08 
0 8.90E-03 4.70E-01 l.lOE+OO 9.3OE-03 l.lOE-08 
0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 3.77E-08 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - UPGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi- If tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 

If tevent ) t*, thenDaevent = Kp x Cw x CF x 
tevent 
l+B + 2 x tau x 

1+3xB ( )I ~ 
l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.167 duration of event (hrlevent) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

l,l-Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 

77.5 
2.7 
1.3 
2.3 

Organic Estimated DAevent 

or KP Tau t” B (mglcm’ 
lnorganlc (cmlhr) (hr) UW - event) 

0 1.60E-02 3.40E-01 8.20E-01 1.30E-02 8.17E-07 
0 5.30E-03 3.50E-01 8.40E-01 3.00E-03 9.56E-09 
0 8.90E-03 4.70E-01 1 .lOE+OO 9.30E-03 896E-09 
0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 3.08E-08 



t CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CHILD RESIDENT - REASONABLtiAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& tf tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 

# tevent ) t*,thenDaevent = Kp x Cw x CF x 
tevent 
l+B+ 2 x tau x 

1+3xB ( )I ___ 
l+B 

DAevent = 
cw= 

tevent = 
tau = 

t* = 
B= 

Chemical specific absorbed dose per event (mg/cm2-event) 
Concentration of chemical in water (mg/L) 

0.25 duration of event (hr/event) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

CHEMICAL cw 
Organic 

or 
1 (ug/L) 1 Inorganic 

1 ,I-Dichloroethene I 29 I 0 
Chloroform 1.3 
Ethyl Ether 3950 
Tetrachloroethene 5.41 
Trichloroethene 612 
Vinyl Chloride 85 
cis-1,2-Dichloroethene 528 

Estimated 1 XP Tau 
(cmlhr) 1 (hr) 

1.60E-02 1 3.40E-01 
4.70E-01 
2.50E-01 
9.00E-01 
550E-01 
P.lOE-01 
3.40E-01 

t* 
WI 

8.20E-01 
l.lOE+OO 
5.90E-01 
4.30E+OO 
1.30E+OO 
B.lOE-01 
8.20E-01 

B 

1.30E-02 
9.30E-03 
7.80E-04 
250E-01 
2.60E-02 
2.30E-03 
7.20E-03 



ALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
DURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
ITE NAME: IHDIV-NSWC 
ECEPTOR: CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
XPOSURE POINT - SITE 57 - DOWNGRADIENT 
DCATION: INDIAN HEAD, MARYLAND 
ATE: JUNE 12,1999 

ELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi= If tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
r=Y= 

If tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent l+JxB 
-+2xtaux ~ 

[ l+B ( )I l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.167 duration of event (hr/event) 
tau = : Chemical specific lag time (hr) 

1’ = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

HEMICAL 

1-Dichloroethene 
hloroform 
thyl Ether 
strachloroethene 
ichloroethene 
inyl Chloride 
s-l ,2-Dichloroethene 

cw 

OJCI~L) 
29 
1.3 

3950 
5.41 
612 
85 

528 

Organic Estimated DAevent 

or RP Tau 
(ii) 

B (mglcm’ 
Inorganic (cmlhr) (W - event) 

0 1.60E-02 3.40E-01 8.20E-01 1.30E-02 3.06E-07 
0 8.90E-03 4.70E-01 l.lOE+OO 9.30E-03 8.96E-09 
0 2.90E-03 2.50E-01 5.90E-01 7.80E-04 6.47E-06 
0 4.80E-02 9.00E-05 4.30E+OO 2.50E-01 2.78E-07 
0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 8.20E-06 
0 7.30E-03 2.1 OE-01 5.10E-01 2.30E-03 3.21 E-07 
0 1 .OOE-02 3.40E-01 8.20E-01 7.20E-03 3.48E-06 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi= lf tevent ( t”, then DAevent = 2 x Kp x Cw x CF x 
J6 

DAevent = 
cw= 

tevent = 
tau = 

t* = 
B= 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 
- 
l+B 

Chemical specific absorbed dose per event (mg/cm2-event) 
Concentration of chemical in water (mg/L) 

0.167 duration of event (hr/event) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

CHEMICAL cw 

Organic 

or 

Trichloroethene 
1 (ug/L) 1 Inorganic 

7.2 1 0 
1,2-Dichloroethane 2.7 0 
Chloroform 1.3 0 
Trichloroethene 7 0 

t* 

DAevent 

B (mg/cm2 

(W 1 - event) 
1.30E+OO 1 2.60E-02 1 9.65E-08 
8.40E-01 3.00E-03 9.56E-09 
l.lOE+OO 9.30E-03 896E-09 
1.30E+OO 2.60E-02 9.38E-08 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& lf tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
d6 

lf tevent ) t*, then Daevent = Kp x Cw x CF x E 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.25 duration of event (hr/event) 
tau = : Chemical specific lag time (hr) 

t* = 
B : 

Chemical specific time it takes to reach steady state (hr) 
Z’ Chemical specific dimensionless constant 

CHEMICAL 

Trichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichioroethene 

7.2 
2.7 
1.3 
7 

Organic Estimated DAevent 

or RP Tau B (mg/cm2 
Inorganic (cmlhr) (W (IL) - event) 

0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 l.l8E-07 
0 5.30E-03 3.50E-01 8.40E-01 3.00E-03 l.l7E-08 
0 8.9OE-03 4.70E-01 l.lOE+OO 9.30E-03 1.1 OE-08 
0 1.60E-02 5.50E-01 1.30E+OO 2.6OE-02 l.l5E-07 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
IOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
ilTE NAME: IHDIV-NSWC 
LECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
iXPOSURE POINT - SITE 57 - UPGRADIENT 
.OCATION: INDIAN HEAD, MARYLAND 
BATE: JUNE 12,1999 

tELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& If tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
6 x tau x tevent 

A 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 

DAevent = 
cw= 

tevent = 
tau = 

t* = 

B= 

Chemical specific absorbed dose per event (mg/cm2-event) 
Concentration of chemical in water (mg/L) 

0.25 duration of event (hr/event) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

CHEMICAL cw 

Organic 

or 
I (ug/L) I Inorganic 

1 ,I-Dichloroethene 1 77.5 1 0 
1,2-Dichloroethane 2.7 0 
Chloroform 1.3 0 
Trichloroethene 2.3 0 

Estimated 

KP 
(cm/h@ 

1.60E-02 
5.30E-03 
8.90E-03 
1.60E-02 

Tau t* B 

(W I (W I 
3.40E-01 1 8.20E-01 1 1.30E-02 

DAevent 1 (mg/cm2 

1 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT -SITE 57 - UPGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi- If tevent ( t’, then DAevent = 2 x Kp x Cw x CF x 

If tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 
- 
l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.167 duration of event (hr/event) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

1 ,l-Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 

cw 

(ulm 
77.5 
2.7 
1.3 
2.3 

Organic Estimated DAevent 

or HP Tau B (mg/cm2 
Inorganic (cmlhr) (W - event) 

0 1.60E-02 3.40E-01 8.20E-01 1.30E-02 8.17E-07 
0 5.30E-03 3.50E-01 8.40E-01 3.00E-03 9.56E-09 
0 8.90E-03 4.70E-01 1 .lOE+OO 9.30E-03 8.96E-09 
0 4.60E-02 5.50E-04 1.30E+OO 2.60E-02 3.08E-08 



i.. 

CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi- C tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 

tf tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 1+3xB 
-+2xtaux ___ 
l+B ( )I l+B 

DAevent = : 
cw=: 

tevent = : 
tau = : 

t* = : 
B=: 

Chemical specific absorbed dose per event (mg/cm2-event) 
Concentration of chemical in water (mg/L) 

0.25 duration of event (hrlevent) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

CHEMICAL 

1 ,l-Dichloroethene 
Chloroform 

c 
Ethyl Ether 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-Dichloroethene 

cw 
oJ!m 

29 
1.3 

3950 
5.41 
612 
85 

528 

Organic 

or 
Inorganic 

0 
0 
0 
0 
0 
0 
0 

Estimated 

HP 
(cmlhr) 
1.6tIE-02 
8.90E-03 
2.90E-03 
4.80E-02 
1.60E-02 
7.30E-03 
1 .OOE-02 

Tau 

(W 
3.40E-01 8.20E-01 
4.70E-01 1 .I OE+OO 
2.50E-01 5.90E-01 
9.00E-01 4.30E+OO 
5.50E-01 1.30E+OO 
2.10E-01 5.10E-01 
3.40E-01 8.20E-01 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
IOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
ilTE NAME: IHDIV-NSWC 
IECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
iXPOSURE POINT - SITE 57 - DOWNGRADIENT 
.OCATION: INDIAN HEAD, MARYLAND 
IATE: JUNE 12,1999 

CELEVANT EQUATIONS: 

For lnorganics DAeyent = Kp x Cw x CF x tevent 

For Organ& lf tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 

lf tevent ) t’, then Daevent = Kp X Cw x CF x 
[ 

tevent 1+3xB 
-+2xtaux ___ 
l+B ( )I l+B 

DAevent = : 
cw=: 

tevent = : 
tau = : 

t* = : 
B=: 

Chemical specific absorbed dose per event (mg/cm2event) 
Concentration of chemical in water (mg/L) 

0.167 duration of event (hrlevent) 
Chemical specific lag time (hr) 
Chemical specific time lt takes to reach steady state (hr) 
Chemical specific dimensionless constant 

ZHEMICAL 

I ,I-Dichloroethene 
Chloroform 
ithyl Ether 
retrachloroethene 
rrichloroethene 
linyl Chloride 
:is-1,2-Dichloroethene 

@g/L) 1 Inorganic 

29 I 0 

Estimated 

KP 
(cmlhr) 

1.60E-02 
8.90E-03 
2.90E-03 
4.80E-02 
1.60E-02 
7.30E-03 
1 .OOE-O2 

Tau 
(W 

3.40E-01 
4.70E-01 
2.50E-01 
9.00E-01 
5.50E-01 
2.10E-01 
3.40E-01 

8.20E-01 1.30E-02 
1 .lOE+OO 9.30E-03 
5.90E-01 7.80E-04 
4.30E+OO 2.50E-05 
1.30E+OO 2.60E-02 
5.10E-01 2.30E-03 
8.20E-01 7.20E-03 

6 



jCALCULATlON OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& lf tevent ( t’, then DAevent = 2 x Kp x Cw x CF x 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.25 duration of event (hr/event) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

Trichloroethene 
1 ,P-Dichloroethane 
Chloroform 
Trichloroethene 

7.2 
2.7 
1.3 
7 

Organic Estimated DAevent 

or HP Tau B (mg/cm2 

Inorganic (cmlhr) W - event) 
0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 l.l8E-07 
0 5.30&03 3.50E-01 8.40E-01 3.00E-03 l.l7E-08 
0 8.90E-03 4.70E-01 l.lOE+OO 9.30E-03 l.lOE-08 
0 1.60E-02 5.50E-01 1.30E+OO 2.60E-02 1 .I 5E-07 



CALCULATION OF Dvevent FOR EXPOSURES TO GROUNDWATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

c 

For Organ& If tevent ( t’, thenDAevent = 2 x Kp x CM x CF x 

tf tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 1+3xB 
-+22taux ~ 
l+B ( )I l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 0.167 duration of event (hrlevent) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

1 ,P-Dichloroethane 

Estimated 

KP 
(cmlhr) 
1.60E-02 
5.30E-03 
8.90E-03 
1.6OE-02 

Tau 

(W 
550E-01 
3.50E-01 
4.70E-01 
550E-01 

t* 
(W 

1.30E+OO 
8.40E-01 
l.lOE+OO 
1.30E+OO 

B 

2.60E-02 
3.00E-03 
9.30E-03 
2.60E-02 



:ALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
IOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
ilTE NAME: IHDIV-NSWC 
IECEPTOR: CONSTRUCTION WORKERS - RME 8 CTE SCENARIOS 
iXPOSURE POINT - SITE 57 - DOWNGRADIENT 
.OCATION: INDIAN HEAD, MARYLAND 
)ATE: JUNE 12,1999 

tELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& tf tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 

lf tevent ) t’, then Daevent = Kp x Cw x CF x 
tevent 1+3xB 
-+2xtaux ~ 
l+B ( )I l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm*-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 8 duration of event (hrlevent) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

Iron 
Manganese 

cw 

WL) 
785 
363 

Organic Estimated DAevent 

or KP Tau (mg/cm2 
Inorganic (cmlhr) (hr) (IL) .’ - event) 

I 1 .OOE-03 NA NA NA 6.28E-06 
I 1 .OOE-03 NA NA NA 2.90E-06 



CALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CONSTRUCTION WORKERS - RME 8s CTE SCENARIOS 
EXPOSURE POINT - SITE 57 - STORM SEWERS 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

6 x tau x tevent 
For Organi= If tevent ( t’, then DAevent = 2 x Kp x Cw x CF x 

z 

tf tevent ) t*, then Daevent = Kp x Cw x CF x 

.DAevent = : 
cw=: 

tevent = : 
tau = : 

t* = 
B=; 

Chemical specific absorbed dose per event (mg/cm2-event) 
Concentration of chemical in water (mg/L) 

8 duration of event (hr/event) 
Chemical specific lag time (hr) 
Chemical specific time it takes to reach steady state (hr) 
Chemical specific dimensionless constant 

Trichloroethene 
cis-1 ,P-Dichloroethene 

cw 
wu 

0.2 
725 
120 
15.2 
9.1 

1546 
119 

Organic Estimatec 

or KP 
Inorganic (cmlhr) 

0 1.60E-02 

0 1.24E-03 
0 2.90E-03 
0 1.60E-02 
0 1 .OOE-02 
I 1 .OOE-03 
I 1 .OOE-03 

I 

I 
Tau 

(W 
3.40E-01 
1.98E-01 
2.50E-01 
5.50E-01 
3.40E-61 

NA 
NA 

(hr) 
8.20E-01 
4.75E-01 
5.90E-01 
1.30E+OO 

~ 8.20E-01 

~ NA 
NA 

B 

1.30E-02 
5.75E-05 
7.80E-04 
2.60E-02 
7.20E-03 

NA 
NA 

DAevent 

(mg/cm2 
- event) 
2.75E-08 
7.55E-06 
2.96G06 
2.18E-06 
7.86E-07 
1.24E-05 
9.52E-07 



CALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

lftevent)t*,thenDaevent=KpxCwxCFx 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organ& lf tevent ( t’, then DAevent = 2 x Kp x Cw x CF x 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 4 duration of event (hrlevent) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

:HEMICAL 

‘on 
langanese 

cw 

WL) 
785 
363 

Organic Estimated DAevent 

or RP Tau r B (m&m2 
Inorganic (cmlhr) (W (W - event) 

I 1 .OOE-03 NA NA NA 3.14E-06 
I 1 .OOE-03 NA NA NA 1.45E-06 



CALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

6 x tau x tevent 
For Organi- lf tevent ( t*, thenDAevent = 2 x Kp x Cw x CF x 

n 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 

I 
DAevent = : Chemical specific absorbed dose per event (mglcm2-event) 

cw=: Concentration of chemical in water (mg/L) 
tevent = : 2 duration of event (hrlevent) 

tau = : Chemical specific lag time (hr) 
t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

Iron 
Manganese 

cw 

(w-1 
785 
363 

Organic Estimated DAevent 

or HP Tau t* B (mg/cm2 
Inorganic (cmlhr) (hr) (W - event) 

I 1 .OOE-03 NA NA NA 1.57E-06 
I 1 .OOE-03 NA NA NA 7.26E-07 



CALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
SOURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
SITE NAME: IHDIV-NSWC 
RECEPTOR: CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Drganics If tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
6 x lau x tevent 

n 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 
___ 
l+B 

DAevent = : Chemical specific absorbed dose per event (mg/cm2-event) 
cw=: Concentration of chemical in water (mg/L) 

tevent = : 4 duration of event (hrlevent) 
tau = : Chemical specific lag time (hr) 

t* = : Chemical specific time it takes to reach steady state (hr) 
B=: Chemical specific dimensionless constant 

CHEMICAL 

Iron 
Manganese 

cw 

bm-) 
785 
363 

Organic Estimated DAevent 

or HP Tau B (mg/cm2 
Inorganic (cmlhr) (hr) - event) 

I 1 .OOE-03 NA NA NA 3.14E-06 
I 1 .OOE-03 NA NA NA 1.45E-06 



..: 

:ALCULATION OF Dvevent FOR EXPOSURES TO SURFACE WATER 
;OURCE: DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA 1992. 
;ITE NAME: IHDIV-NSWC 
LECEPTOR: CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
iXPOSURE POINT - SITE 57 - DOWNGRADIENT 
.OCATIONi INDIAN HEAD, MARYLAND 
IATE: JUNE 12,1999 

IELEVANT EQUATIONS: 

For lnorganics DAevent = Kp x Cw x CF x tevent 

For Organi= lf tevent ( t*, then DAevent = 2 x Kp x Cw x CF x 
J 

6 x tau x tevent 
x 

lf tevent ) t*, then Daevent = Kp x Cw x CF x 
tevent 1+3xB 
-+2xtaux ___ 
l+B ( )I l+B 

DAevent = Chemical specific absorbed dose per event (mg/cm2-event) 
cw= Concentration of chemical in water (mg/L) 

tevent = 2 duration of event (hrlevent) 
tau = Chemical specific lag time (hr) 

t* = Chemical specific time it takes to reach steady state (hr) 
B= Chemical specific dimensionless constant 

CHEMICAL 

Iron 
Manganese 

cw 

WL) 
785 
363 

Organic Estimated DAevent 

or HP Tau B (mg/cm2 
Inorganic (cmlhr) (W - event) 

I 1 .OOE-03 NA NA NA 1.57E-06 
I 1 .OOE-03 NA NA NA 7.26E-07 



VOLATILIZATION FROM SHOWERING (PAGE 1 OF 2) 
SOURCE: FOSTER 81 CHROSTOWSKI, 1987 
SITE NAME: IHDIVHSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATION: Intake= ” lRsw ’ K ’ EF ’ ED 
BWxATxR,xCF 

Parameter 
Ra 
Ds 
Dt 
Fr 
sv 
ts 
d 
Tl 
Ts 
ml 
ms 
K 
IR,,, = : 

s=: 
EF = : 
ED=: 
BW=: 
ATc=: 
Atn = : 
CF=: 

Value Definition 
0.0166 air exchange rate, (min-‘) 

15 shower duration, (min) 
20 total time in bathroom, (min) 
20 shower water flow rate, (Umin) 

6 shower room air volume, (m”> 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl , (cp) 
0.616 water viscosity at Ts, (cp) 

2.78 mass transfer coefficient, (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
350 Exposure Frequency (days/year) 

24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

1 .OE+O6 Convesrion Factor (Um3) 



VOLATILIZATION FROM SHOWERING (PAGE 1 OF 2) 
SOURCE: FOSTER & CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

IChemical I cw I MW 1 H I KI I Kg I KL I Kal 1 Cwd 1 S cart noncarc 

l,l-Dichloroethene 
Chloroform 
Ethvl Ether 

WL) (g/mole) (atm-m?mo (cmlhr) (cmlhr) (cmlhr) (cmlhr) uglL intake intake 
29 9.70E+Ol 2.61E-02 1.35E+Ol 1.29E+03 1.33E+Ol 1.75E+Ol 1.28E+Ol 4.28E+Ol 3.37E-04 9.82E-04 
1.3 l.l9E+02 3.66E-03 1.22E+Ol l.l7E+03 l.l4E+Ol 1.50E+Ol SIIE-01 1.70E+OO 1.34E-05 3.90E-05 

3950 7.40E+Ol 6.80E-04 IHE+ 1.48E+03 l.l3E+Ol 1.48E+Ol IHE+ 5.13E+03 4.04E-02 l.l8E-01 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-1,ZDichloroethene 

5.41 1.66E+02 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1.34E+Ol 1.94E+OO 6.48E+OO 5.10E-05 1.49E-04 
612 I .31 E+02 l.O3E-02 l.l6E+Ol l.llE+03 l.l3E+Ol 1.49E+Ol 2.39E+02 7.98E+02 6.27E-03 1.83E-02 
85 6.30E+Ol 2.71E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 4.39E+Ol 1.46E+02 l.l5E-03 3.35E-03 
528 9.70E+Ol 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol 2.25E+02 7.51E+02 5.91E-03 1.72E-02 
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VOLATILIZATION FROM SHOWERING (PAGE 1 OF 2) 
SOURCE: FOSTER & CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATION: Intake = ’ ’ lRsw ’ K ’ EF ’ ED 
BWxATxR,xCF 

Parameter 
Ra 
DS 
Dt 
Fr 
SV 

ts 
d 
Tl 
Ts 
ml 
ms 
K 
IR,,, = : 

s =: 
EF = : 
ED=: 
BW=: 
ATc=: 
Atn = : 
CF=: 

Value Definition 
0.0166 air exchange rate, (min-‘) 

IO shower duration, (min) 
15 total time in bathroom, (min) 
20 shower water flow rate, (Umin) 

6 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (cp) 

1.52 mass transfer coefficient, (min) 
IO Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

7 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 

1 .OE+06 Convesrion Factor (L/m3) 



VOLATILIZATION FROM SHOWERING (PAGE 2 OF 2) 
SOURCE: FOSTER & CHROSTOWSKI, 1987 
SfTE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - SITE 57 - DOWNGRADIENT 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

Chemical 

1 ,I-Dichloroethene 
Chloroform 
Ethyl Ether 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-I ,ZDichloroethene 

cw 

WL) 
29 
1.3 

3950 
5.41 
612 
85 

528 

(g!~le) (atm-i?rno (czhr) 
Kg KL Kal Cwd S cart noncarc 

(cmlhr) (cmlhr) (cmlhr) uglL intake intake 

9.70E+Ol 2.61 E-02 1.35E+Ol 1.29E+03 1.33E+Ol 1.75E+Ol 1.28E+Ol 4.28E+Ol 3.59E-05 3.59E-04 
I. 19E+02 3.66E-03 I .22E+Ol l.l7E+03 l.l4E+Ol 1.50E+Ol 5.1 I E-01 1.70E+OO 1.43E-06 1.43E-05 
7.40E+Ol 6.80E-04 1 HE+01 1.48E+03 l.l3E+Ol 1.48E+Ol I HE+03 5.13E+03 4.30E-03 4.30E-02 
1.66E+02 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1 SE+01 1 HE+00 6.48E+OO 5.44E-06 5.44E-05 

131 l.O3E-02 l.l6E+Ol l.llE+03 l.l3E+Ol 1.49E+Ol 2.39E+02 7.98E+02 6.69E-04 6.69E-03 
63 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 4.39E+Ol I .46E+02 I .23E-04 1.23E-03 
97 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol 2.25E+02 7.51E+02 6.30E-04 6.30&03 



VOLATILIZATION FROM SHOWERING (PAGE 1 OF 2) 
SOURCE: FOSTER & CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATION: Intake= “Et:;:i’:$ 
a 

Ds 
Dt 
Fr 

sv 
ts 
d 
Tl 
TS 
ml 
ms 
K 
IR,,, = : 

s=: 
EF=: 
ED=: 
BW=: 
ATc=: 
Atn = : 

CF=: 

Value Definition 

0.0166 air exchange rate, (min-‘) 
15 shower duration, (min) 
20 total time in bathroom, (min) 
20 shower water flow rate, (Umin) 

6 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (co) 

2.78 mass transfer coefficient, (min) 
10 inhalation rate (Umin) 

Volatile chemical generation rate (mglm3-min-shower) 
350 Exposure Frequency (days/year) 

24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

1 .OOE+03 Convesrion Factor (Um3) 



j 
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VOLATILIZATION FROM SHOWERING (PAGE 2 OF 2) 
SOURCE: FOSTER 81 CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
EXPOSURE POINT - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

‘: 

/ 

IChemical I cw 1 MW 1 H I KI 1 Kg 1 KL I Kal I Cwd I S 1 cart I noncarc I 

Trichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichlnrnnthnne 

WL) (g/mole) (atm-m3/mol) (cmlhr) (cmlhr) (cmlhr) (cmlhr) uglL Intake intake 

7.2 1.3lE+02 l.O3E-02 l.l6E+ol l.llE+03 l.l3E+Ol 1.49E+Ol 2.82E+OO 9.39E+OO 7.38E-05 2.15E-04 

2.7 9.90E+Ol 5.61E-03 1.33E+Ol 1.28E+03 1.28E+Ol 1.68E+Ol l.l6E+OO 3.86E+OO 3.03E-05 8.85E-05 

1.3 l.l9E+02 3.66E-03 1.22E+Ol l.l7E+03 l.l4E+Ol 1.50E+Ol 5.11E-01 1.70E+OO 1.34E-05 3.90E-05 
7.2 1.31 E+02 l.O3E-02 l.l6E+ol l.llE+03 l.l3E+Ol 1.49E+Ol 2.82E+OO 9.39E+OO 7.38E-05 2.15E-04 

. 



VOLATILIZATION FROM SHOWERING (PAGE 1 OF 2) 
SQURCE: FOSTER & CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

RELEVANT EQUATION: Intake = 
SxlR, xKxEFxED 

BvVxATxR,xCF 

Parameter 

Ra 
DS 
Dt 
Fr 

sv 
ts 
d 
Tl 
Ts 
ml 

K 
IR,,, = : 

s=: 
EF=: 
ED=: 
BW=: 
ATc=: 
Atn = : 

CF=: 

Value IDefinition 

0.0166 air exchange rate, (min-‘) 
IC shower duration, (min) 
15 total time in bathroom, (min) 
2C shower water flow rate, (Umin) 

E shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

292 calibration water temperature, (K) 
31C shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.61C water viscosity at Ts, (cp) 

1.51 mass transfer coefficient, (min) 
IC Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

7 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 

1 .OE+03 Convesrion Factor (Um3) 



VOLATILIZATION FROM SHOWERING (PAGE 2 OF 2) 
SOURCE: FOSTER 8 CHROSTOWSKI, 1987 
SITE NAME: IHDIV-NSWC 
RECEPTOR: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
EXPOSURE POINT - POTABLE WELL 
LOCATION: INDIAN HEAD, MARYLAND 
DATE: JUNE 12,1999 

Chemical cw MW H KI Kg KL Kal Cwd S cart noncarc 

(u9M (g/mole) (atm-m3/mol) (cmlhr) (cmlhr) (cmlhr) (cmlhr) uglL intake intake 

Trichloroethene 7.2 9.70E+Ol 2.61E-02 1.35E+Ol 1.29E+03 1.33E+Ol 1.75E+Ol 3.19E+OO l.O6E+Ol 8.91E-06 8.91E-05 
1,ZDichloroethane 2.7 9.90E+Ol 5.61E-03 1.33E+Ol 1.28E+03 1.28E+Ol 1.68E+Ol l.l6E+OO 3.86E+OO 3.23E-06 3.23E-05 
Chloroform 1.3 l.l9E+02 3.88E-03 1.22E+Ol l.l7E+03 l.l4E+Ol 1.50E+Ol 5.11E-01 1.70E+OO 1.43E-06 1.43E-05 
Trichloroethene 7.2 1.31E+02 l.O3E-02 l.l6E+Ol l.llE+03 , l.l3E+Ol 1.49E+Ol 2.82E+OO 9.39E+OO 7.87E-06 7.87E-05 



DERlVATlON OF VOLATILIZATION FACTOR (PAGE 1 OF2) 
SOURCE: SOIL SCREENING GUIDANCE 
SITE NAME: NSWC 
RECEPTOR: CONSTRUCTlON WORKER 
LOCATION: INDIAN HEAD 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

Cair = Cs x -+- 

“F = Q/Cx(3.14xDAxT)1’* x10+n2/c~ 

(2xpbxDA) 

where : 

DA = ~~a10’3 x Di x H+Bw’0’3 x DW)/@] 

pbxKd+Bw+BaxH 

csat= s ;;i;x(Kdxpb+Ow+HxOa) 

VF = : 

WC=-: 
T=: 

pb= : 

Value 
Chemical specific 
Chemical specific 

79.14 
3.2E+O7 

1.65 

2.65 

0.377 

0.19 

0.187 

Chemical specific 
Chemical specific 

Chemical specific 

Chemical specific 

3hemical specific 

Chemical specific 
0.016 

132E+09 

Deflnltion 
Chemical concentrationin soil (mglkg). 
volalization factor (kglm3) 

Inverse of mean cont. at center of source (g/m’-s per kglm3). 
Exposure interval (seconds). 

Dry soil bulk density (g/cm’). 

soil particle density (g1cm3). 
Total soil porosity (Lr&L&. 

Water-filled soil porosity (LP,,JL&. 

Air-filled soil porosity (L,r,/L,iI). 

Diffusivity in air (cm%ec). 
Dimensionless Henry’s Law Constant. 

Diffisivity in water (cm2/sec). 

Apparent diffusivity (cm2/sec). 

Soil-water partition coefficient (cm3/g). 

~Soil organic carbon partition coefficient (cm3/g). 
Fraction organic carbon in soil (g/g). 

Particulate emission factor (m?kg) 
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DERlVATlON OF VOLATILIZATION FACTOR (PAGE 2 OF 2) 
SOURCE: SOIL SCREENING GUIDANCE 
SITE NAME: NSWC 
RECEPTOR: CONSTRUCTION WORKER 
LOCATION: INDIAN HEAD 
DATE: JUNE 12,1999 

Chemical 

All Soll 
RME 

ITrichloroethene 
CTE 
Trichloroethene 

Chemical PropertIes Intermediate Calculatlont Results 

CS Koc Dl Dw S H Kd Da VF Csat CaV CaP CaTot 

(mglkg) (cm3/g) (cm’lsec) (cmbec) (wN-) (cm’lg) (cm2/sec) (m’lkg) (mglkg) (mg/m3) (mglm’) (mglm’) 

I 0.504 1 1.66E+O2 1 7.9OE-02 1 9.1OE-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 1.73E+03 1 3.lOE+03 1 2.91E-04 1 3.82E-10 I 2.91E-04 

I 0.504 I 1.66E+O2 I 7.9OE-02 I 9.1OE-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 1.73E+03 1 3.10E+03 1 2.9lE-04 1 3.82E-10 I 2.9lE-04 1 



DERlVATlON OF VOLATILIZATION FACTOR (PAGE 1 OF 2) 
SOURCE: SOIL SCREENING GUIDANCE 
SITE NAME: NSWC 
RECEPTOR: CHILD RESIDENT 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

Cair = C.sx(&+-$-] 

vF= Q/Cx(3.14xDAxT)t’2x104(fn21cm2 

(2xpbxDA) 

where : 

DA = lea ‘o’3 xDixH&w’0’3 XDW /t$ 

pbxKd+8w+BaxH 

Csat = s x (Kd x pb + ew + t-fxea) 

Value 
Chemical specific 
Chemical specific 

79.14 
2.2E+08 

1.65 

2.65 
0.377 

0.19 

0.187 

Chemical specific 
Chemical specific 

Chemical specific 

L 
Chemical specific 

Chemical specific 

Chemical specific 
0.016 

1.32E+09 

Definltion 
Chemical concentrationin soil (mg/kg). 
volalizatlon factor (kglm3) 

Inverse of mean cont. at center of source (glm2-s per kg/m3). 
Exposure interval (seconds). 

Dry soil bulk density (g/cm3). 

soil particie density (g/cm3). 
Total soil porosity (L&L&. 

Water-filled soil porosity (L,dL&. 

Air-filled soil porosity (LJL,,,,). 

Diffusivity in air (cm2/sec). 
Dimensionless Henry’s Law Constant. 

‘Diffusivity in water (cm’lsec). 

,Apparent diffisivity (cm2/sec). 

Soil-water partition coefficient (cm3/g). 

~Soil organic carbon partition coefficient (cm3/g). 
~Fraction organic carbon in soil (g/g). 
!Particulate emission factor fm3kal 



DERlVATlON OF VOLATILIZATION FACTOR (PAGE 2 OF 2) 
SOURCE: SOIL SCREENING GUIDANCE 
SITE NAME: NSWC 
RECEPTOR: CHILD RESIDENT 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

Chemical 

All Soil 
RME 

lTrichloroethene 
CTE 

lTrichloroethene 

Chemical Properties Intermediate Calculations Results 

cs Koc Dl Dw S H Kd Da VF Csat CaV CaP CaTot 

OwW (cm5g) (cm2/sec) (cmbec) OWL) (cm3/g) (cm21sec) (m’/kg) (WW (mglm’) (mg/m3) (mglm’) 

I 0.504 I 1.66E+O2 I 7.9OE-02 I 9.1OE-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 4.59E+03 1 3.10E+03 1 l.lOE-04 13.82E-10 1 l.lOE-04 1 

I 0.504 I 1.66E+O2 I 7.9OE-02 I 9.lOE-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 4.59E+03 1 3.10E+03 1 l.lOE-04 1 3.82E-10 I2.06W43 



DERIVATION OF VOLATILIZATION FACTOR (PAGE 1 OF 2) 
SOURCE: SOIL SCREENING GUIDANCE 
SlTE NAME: NSWC 
RECEPTOR: ADULT RESIDENT 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

Cair = Cs x 

rParameter 
,cs = : 
~VF=: 

~QIC = : 
IT= : 
;pb=: 

!ii=: :. 
=. 

e a=: 

Di = : 
H’=: 

Dw=: 

DA=: 

Kd = : 

Koc=: 
foe=: 

PEF-: 

vF= Q/Cx(3.14xDAxT)1’2x10-4(m2/cd) 

(2xpbxDA) 

where : 

DA = l(ea10/3 x Di x H+ew’0’3 x Dw)/ef ] 

pbxKd+Bw+BaxH 

chat= s -&x(Kdxpb+ew+Hxea) 

Value IDefinItIon 
Chemical specific IChemical concentrationin soil (mgn(g). 
Chemical specific volalization factor (kglmf) 

79.14 Inverse of mean cont. at center of source (glm2-s per kglm3). 
7.6E+08 Exposure interval (seconds). 

1.65 Dry soil bulk density (g/cm3). 

2.65 soil particle density (g/crn3). 
0.377 Total soil porosity (L,,.JL,,,,). 

0.19 Water-filled soil porosity (L&Ls,iJ. 

0.187 Air-filled soil porosity (LJLs&. 

>hemical specific Diffusivity in air (crn2/sec). 
Chemical specific Dimensionless Henry’s Law Constant. 

Chemical specific Diffusivity in water (cm2/sec). 

:hemical specific Apparent diffusivity (cmkec). 

Chemical specific Soil-water partition coefficient (cm3/g). 

Chemical specific Soil organic carbon partition coefficient (cm3/g). 
0.016 Fraction organic carbon in soil (g/g). 

1.32E+09 Particulate emission factor (m31kg) 



DERlVATlON OF VOLATILIZATION FACTOR (PAGE 2 OF 2) 
SOURCE: SOIL SCREENING GUIDANCE 
SITE NAME: NSWC 
RECEPTOR: ADULT RESIDENT 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

Chemical 

All Soil 
RME 

lTrichloroethene 
CTE 

lTrichloroethene 

cs 

OWkg) 

0.504 

0.504 

Chemical Pro(wtiles Intermediate Calculations Results 
Koc Di Dw S H Kd Da VF Csst CaV CaP CaTot 

(cm’/g) (cm’kec) (cm*/sec) (WL) (cm’b) (cm’kec) (m3W) @WW (mg/m3) (mglm’) (mg/m3) 

1 IBE+ 1 7.90E-02 1 9.10E-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 8.49E+03 1 3.10E+03 1 5.93E-05 1 3.82E-10 1 5.93E-05 1 

1 1.66E+02 1 7.90E-02 1 9.10E-06 1 l.lOE+03 1 4.22E-01 1 2.66E+OO 1 1.89E-04 1 8.49E+03 1 3.lOE+03 1 5.93E-05 1 3.82E-10 1 IJOE-041 



VOLATILZATION FROM GROUNDWATER TO OUTDOOR AIR (PAGE 1 OF 2) 
SOURCE: ASTM El739-95 
SITE NAME: NSWC 
RECEPTOR: CONSTRUCTION WORKER 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

C air = cgw ’ VFgw,amb 

VFgw,arn b = 
H .1(-y I 

I+ uair ’ hir . LGW c 1 m3 

w. Deff,ws 

L 
D 

eff’ws 

cl! 

= chv IDeff,,d)+ (hcapIDeff,csp) 

U3.33 

D eff,ap=Dair*?$+Dwat* 

Parameter 

Cnw 
I Value I Definition 
1 Chemical specific IConcentration in groundwater (mg/L) 

VFgw,amb Chemical specific volatilization factor (Urns) 
H Chemical specific Henry’s Law Constant, (cm3-H20)/(cm3-air) 

Uair 420 Wind speed above ground in mixing zone (crnlsec) 
dair 200 ambient air mixing zone height, (cm) 
W 4500 width of source parallel to groundwater flow direction, (cm) 
heap 0.1 thickness of capillary fringe, (cm) 
hv 0 thickness of vadose zone, (cm) 

Lw 0.1 depth to groundwater (cm) 

Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm%ec) 

Dcap Chemical specific effective diffusion through capillary fringe, (cm2/sec) 

Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm%ec) 

Dair Chemical specific diffusion coefficient in air, (cm*/sec) 

Dwater Chemical specific diffusion coefficient in water, (cm*/sec) 

theta-as 0.12 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
theta-ws 0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

theta-T 
theta-acap 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 

theta-wcap 0.342 volumetric water content in capiliaty fringe soils, (cm3-H20/cm3-soil) 



VOLATILZATION FROM GROUNDWATER TO OUTDOOR AIR (PAGE 2 OF 2) 
SOURCE: ASTM E50.04 
SITE NAME: NSWC 
LOCATION: INDIANAPOLIS, INDIANA 

. DATE: JUNE 12,199s 

Chemical Qw Dair Dwater 

OWL) (cmkec) (cm*/sec) 

Ii’ DS Dcap DWs VF 

(cm*/sec) (cm*/sec) (cm*/sec) g/m3)/(mg/ 
Upgradient 

1 ,I-Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 

0.0775 S.OOE-02 1 IME- l.O7E+OO 5.35E-04 1.35E-05 1.35E-05 7.75E-03 6.00E-04 
0.0027 l.O4E-01 9.90E-06 4.01 E-02 6.20E-04 6.14E-05 6.14E-05 1.32E-03 3.56E-06 
0.0013 1 IME- 1 .OOE-05 1.50E-01 6.19E-04 2.64E-05 2.64E-05 2.12E-03 2.76E-06 
0.0023 7.90E-02 9.lOE-06 4.22E-01 4.70E-04 1 ME-05 1.44E-05 3.25E-03 7.49E-06 



VOLATILZATION FROM GROUNDWATER TO OUTDOOR AIR (PAGE 1 OF 2) 
SOURCE: ASTM El739-95 
SITE NAME: NSWC 
RECEPTOR: CONSTRUCTION WORKER 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

RELEVANT EQUATIONS: 

Cair = cgw . VFgw,amb 

VFgvf,amb = 
H 

alO3 L 
I+ %ir * %ir ’ LGW [ 1 m3 w. Deff,ws 

Parameter * Value Deflnition 

Qlw Chemical specific Concentration in groundwater (mg/L) 
VFgw,amb Chemical specific volatilization factor (Um3) 
H Chemical specific Henry’s Law Constant, (cm3-H20)/(cm3-air) 

Uair 420 Wind speed above ground in mixing zone (cmlsec) 
dair 200 ambient air mixing zone height, (cm) 
W 4500 width of source parallel to groundwater flow direction, (cm) 

h-p 0.1 thickness of capillary fringe, (cm) 
hv 0 thickness of vadose zone, (cm) 

Lgw 0.1 depth to groundwater (cm) 

DWS Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 

Dcap Chemical specific effective diffusion through capillary fringe, (crn*/sec) 

Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cr?/sec) 

Dair Chemical specific diffusion coefficient in air, (cn?/sec) 

Dwater Chemical specific diffusion coefficient in water, (cm%ec) 

theta-as 0.12 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 

theta-ws 0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

theta-T 0.38 total soil porosity, (cm3/cm3-soil) 

theta-acap 0.038 volumetric air content in capillary fringe soils, (cm’-air/cm3-soil) 

theta-wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 



VOLATILZATION FROM GROUNDWATER TO OUTDOOR AIR (PAGE 2 OF 2) 
SOURCE: ASTM E50.04 
SITE NAME: NSWC 
LOCATION: INDIANAPOLIS, INDIANA 
DATE: JUNE 12,1999 

Chemical cw Dair Dwater 

OWL) (cm*/sec) (cm4sec) 

H’ Ds Dcap DWS VF Cair 

(cmbec) (cm*/sec) (cm*/sec) (mg/m3)/(mglL) (mglmj) 

Upgradient 
l,l-Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 

0.0775 9.00E-02 l.O4E-05 l.O7E+OO 5.35E-04 1.35E-05 1.35E-05 7.75E-03 6.00E-04 
0.0027 l.O4E-01 9.90E-06 4.01E-02 6.20E-04 6.14E-05 6.14E-05 1.32E-03 3.56E-06 
0.0013 1.04E-01 l.OOE-05 1.50E-01 6.19E-04 2.64E-05 2.64E-05 2.12E-03 2.76E-06 
0.0023 7.90E-02 9.10E-06 4.22E-01 4.70E-04 1.44E-05 1.44E-05 3.25E-03 7.49E-06 
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TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 3 

Scenario Medium EXpoSiue EXpoSUrct Receptor Receptor EXpoSUn, OnSite/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Populatton Age Route On-Site Analysis of Exposure Pathway 

:unf!nllFulure Surface Soil Surface Soil Upgmdient Full-Time Adult Ingestion On-Site Quant Full-Time employees may be exposed to COPCs in soil during normal work 

Employee Dermal On-Site Quant adivilies. 

Trespassers Adolescents Ingestion On-Site None Access to site is rest&ted. 

Demral On-Site None 

Air Upgradient Full-Time Adult Inhalation On-site None No COPCs identified for this pathway. 
Employee 

Trespassers Adolescents lnhalatton On-site None Access to site is restdded. 

Surface Soil Downgradient Full-Time Adult Ingestion On-Site Quant Full-Time employees may be exposed to COPCs in soil during normal work 

Employee Dermal On-Site Quant adivllles. 

Trespassers Adolescents Ingestion On-Site None Access to site is r&tided. 

DemIal On-Site None 

Air Downgradient Full-Time Adult Inhalation On-site None No COPCs identified for this pathway. 
Employee 

Trespassers Adolescents Inhalation On-site None Access to site is rastdctad. 

Groundwater Gmundwater Upgradient Full-Time Adult Ingestion On-Site None Full-time employae Is not exposed to groundwater. 

Employee Demral On-Site None 

Trespassers Adolescents Ingestion On-Site None Access to site is restdded. 

Dermal On-Site None 

Downgradient Full-Time Adult Ingestion On-Site None Full-time employee Is not exposed to gmundwater. 

Employee Dermal On-Site None 

Trespassers Adolescents Ingestion On-Site None Access to site Is resbided. 

Dental On-Site NOW 

Sediment Sediment Upgradient Full-Time Adult Ingestion On-Site None No COPCs identified for this pathway. 
Employee Dermal On-Site None 

Trespassers Adolescents Ingestion On-Site None Access to site is rastrtded. 

Demwl On-Site None 

Downgradient Fug-Time Adult Ingestion On-Site None Full-time employee is not exposed to sediment. 
Employee Dermal On-Site None 

Traspassars Adotescents Ingestton On-Site None Aaass to site is restrided. 
Dermal On-Site None 

Surface Water Surface Water Upgradient Full-Time Adult Ingestton On-Site None No COPCs identified for this pathway. 
Employee Dennal On-Site None 

Trespassers Adolescents Ingestion On-Site None Access to site is rasbfded. 
Denal On-Site None 

Downgradient Full-Time Adult Ingestion On-Site None Full-time employee is not exposed to Surface Water. 
Employee Oermal On-Site None 

Trespassers Addescents Ingestion On-Site None Access to site is resbtded. 

Darmal On-Site None 
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Surface/ surfma/ 
jubsurface Soi jubsurfaca Soil 
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TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 3 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

on-site/ 

OnSite 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Upgradient 

Upgradient 

Construction 
WlXkI?r 

Residents 

Construction 
Worker 

Adult 

Child 

Adult 

Adult 

Ingestion 

Dermal 

Ingestion 

Dermal 

Ingestion 

Dennal 

Inhalation 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-site 

Puant Construction worker my be exposed to COPCs in soil during 

Quant excavation acbvities. 

Quant Residents may be exposed to COPCs in soil. 

@ant 

Quant Residents may be exposed to COPCs In soil. 

Quant 

None No COPCs identified for this pathway. 

Downgradient 

Downgradient 

Residents 

Constructton 
Worker 

Residents 

Construction 
Worker 

Residents 

Child 

Adult 

Adult 

Child 

Adult 

Adult 

Child 

Adult 

Inhalation 

Inhalation 

Ingestion 

Dermal 

Ingestion 

Dermal 

Ingestion 

Dermal 

Inhalation 

Inhalation 

Inhalation 

On-Site 

On-Site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

None No COPCs identifiad for this pathway. 

None No COPCs Identified for this pathway. 

Quant Construction worker my be exposed to COPCs in soil during 

Quant excavation activities. 

Quant Residents may be exposed to COPCs in soil. 

Quant 

Quant Residents may be exposed to COPCs in soil. 

Quant 

Quant Concentrations of TCE exceeded EPA SSLs for soil to air in subsurface soil. 

Quant Concantralions of TCE exceeded EPA SSLs for soil to elr in subsurface soil. 

Quart! Concentrations of TCE exceeded EPA SSLs for soil to air in subsurface soil. 

Upgradient 

I 

Construction 

I 

Adult 

Worker I 

Darmal 

I 

Consbucttcn workers may be exposed to COPCs In groundwater dUIing 

on-site I (luant Iexcavation activities. 

I Residents I Child 1 Ingestion 1 On-site I Quant IResidents may be exposed to COPCs in groundwater if groundwater 

Adult 

Dennal On-site I Quant I is used as a potable water supply. 

I Ingestion I On-site 1 Quant IResidents may ba exposed to COPCs in QKMu’Idwater if groundwatar 

Upgmdient Construction 
Worker 

Adult 

Dermal 

Inhalation 
On-site 

OnSite 

Quant is used as a potable water supply. 
Quant Construction workers may be exposed to COPCs In QrOUndW8ter dUllng 

excsvstion adivities 

Downgradient 

Residents 

Construction 
wohr 

Residents 

Adult 

Child 

Adult 

Child 

Inhalation 

Inhalation 

Ingestion 

Dennal 

Ingestion 

Dermal 

On-Site 

On-Site 

On-Site 

On-Site 

On-site 

On-site 

Quant Adults may be exposed to COPCS while showering. 

None Child is not assumed to shower. 

Quant Construction workers may be exposed to COPCs In groundwater dUfing 

Puant excavation acbtities. 

Quant Residents may be exposed to COPCs in groundwater if groundwater 

Quant is used as e potable water supply. 
- 



TABLE I 
SELECTION OF EXPOSURE PATHWAYS 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 3 

Scenario Medium Exposure Exposure Receptor Receptor Exposum On-sltel Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route On-Site Analysis of Exposure Pathway 

Groundwater Downgradient Residents Adult Ingestion on-site Quant Residents may be exposed to COP0 in groundwaler if groundwaler 

DalNlal On-site Quant is used as a potable water supply. 

Air Downgradient Construction Adull Inhalation On-Site Quant Construction workers may be exposed to COPCs in groundwater during 

wods!r excavation activities. 

Adults may be exposed to COPCS while showering. 



TABLE 2.1 

OCCURRENCE, DlSTRlSUTlON AND SELECTDN OF CHEMICALS OF POTENTIAL CONCERN 

a.)6 I I S57ss013010, III 1 u4 1 a.35 1 a.33 1 NA INAl 1 744 NA NA NTX 

- _ . _ . . _ 

94.4 1 94.4 1 Ilngmgl S57sS013010~ 1 IIt I NA 94.4 94.4 I 38.1 NA NA SSL 
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TABLE 2.2 

OCCURRENCE. DISTRfSUTION AND SELECTION OF CHEMiCALS OF POTENTIAL CONCERN 



TABLE 2.3 

OCCURRENCE. DlSTRlSUTlON AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 



TABLE 2.4 

OCCURRENCE, O,STRlSUT,ON AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

“., 

.c 

.,, 



TABLE 2.5 

OCCURRENCE, DlSTRlBUTlON AND SELECTiON OF CHEMlCALS OF POTENTIAL CONCERN 

Medun,: Subsurface Soil 

NOW: Lkf”i+J”*: WA = Not AppliuMa 

’ Sanplcs lnduded in table h&C: SS7SSO,M101, SS7SSOWXO, SGL = sanplc lhwh,km LIti 

(1) Mhlrmmldmum cbtected ct3nmbdm. CDPC = chemical Of Potential coneem 

(2) Sackpround mncm(ratla kom Backw.md Inv~td@Jon Report fw h&n Head and Swap Neck Annex, Swm a Roe, Enhammhll, Decsmba 1997. J = Esamtitd vakts 

(3) “SEPA Re,jon Ill RiskGasd CmcmdmSon Tab+ Inh~@~Sal. &XV 12. ,999. (Cancer benchmwk vdus = 1E-06. HI = 0.1) c-cadrlogerk 

(4) RatimlalsCwks sdecaon Reason: Above Scmenhg Levels (ASL) N = NmGarti+lc 

DdeUm Rewm: Backgound Levels @KG) 

No Toxl&, InWm (NTK) 

EwenU~ Ndkml(NUT, 

Bela!N scmnklg L.?vei (BSL) 

(5) Value h ke hexd0n( h&m. 

(S, EPA Re& III. 

(7, Vduek~muarkdllorkk. 

volaL@ omanto commul* 

S78c1 Acelcm I 28 I 25 1 u#kgl SS7SSO,MlO, I It2 12 16 26 NA 2wooocON NA NA No BSL 

602%7 Eh#Eha 54 I 54 lwsl sS7sSo13mo1 1R 12 30 54 NA 4,owwo N NA NA No 1 BSL 

Ssndvdaale omnk comdr 

117-51-7 elqzslhghekyf)ph*al*la I Lls J a9 J W-N s57sB013020‘ ,R 400 (45 ss NA 41Sow c NA NA NO SSL 

M-74-2 D,&wl,d ddhdrls 200 J 2w I J WM SS7SB0130101 112 410 203 2cu NA 2SWlOOWN NA N4 NO SSL 



TABLE 2.S 

OCCURRENCE. DlSTRlB”T,ON AND SELECTION OF CHEMlCALS OF POTENTIAL CONCERN 

I 

“dtMS omanis CQnWUm& 

s7M1 AcetLns I 29 I 26 Iwwll s57sS0130101 1R 12 IS 1 26 NA l- N NA N4 NC. BBI 

SO-29.7 EhylEdw 54 54 1 ll@gl s57sS0130201 I 1R 12 30 54 NA NA N NA NA No NTX 

t3.2dvddae~cConwunds 

117-Sl.7 ItO+EUn4hswibhhdste I a9 J a9 J Iwsl S57sSo12u201 1R 1 4w 145 a9 1 NA 51ooww c N4 NA NO SSL 

S&74-2 M+bLU,4 phmdale 200 J 200 J Iw4 S578So130101 1 1R 410 203 I 2w NA 12jWOODIN1 ~4 1 NA NO 1 ESL 

Notes: WA = Nd A&able 

SGL = Sampk Gurantitallm umn 

CDPC = chcneal Of Po(atial cmcam 

J = EsWated “due 

C =Cadnqnk 

N = NcnCndn&c 



TABLE 2.7 

OCCURRENCE, D,STR,B”T,ON AND SELECTlON OF CHEMlCALS OF POTENTIAL CONCERN 

PAGE 1 OF 2 

Mcdum: smfaca sdl 

DUR Me&urn: Sulfacc Sdl 



TABLE 2.7 

OCCURRENCE, ClSTRlS”TlON AN0 SELECTICN OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 2 OF 2 

I 

7440454 IcoMt I 9.9 1 1.3 

7440-5Od lcoppa 1 10.4 I 20.3 20.3 

249Oa 24M 

457 J z 

796 795 

134 K 1y 

0.1 0.1 

*I 8.4 

323 PI 

0.55 L 0.53 

82 a2 

35.7 35.7 

261 26( 

R) (3) 
eackQmund sueming POtUlUd Pddd COPC Rstim&(b (4) 

Lkcdfcf “due Toxi&y Value ARARnsc ARAPilEc l-a* COiltamhlMt 

.%XWd”Q “dua Souca Ddcum I 

39.7 .70 N I NA I NO SSL. OK0 

lG.7 1 210 1 N HA NA No SSL. SKG 

N NA NA Na BKG 

N NA MA ASL 

lxl2 NA HA NO NUT. SKG 

.s 

116 299 L WN S57SSW5OlGl 33 NA 202 299 MA NA NA NA NO Nrx ..-, 

6.08 G.12 S57SSOO7GlOl 33 NA 7.34 5.12 NA NA NA NA N4 NTK .,.. .7 

7790 L 5oMx) m#kg s57sSOG9G101MAx 2n NA 29195 505oo NA MA WI NA NA NTX .n 
_ _ . . _ 

N&8: OE**oW?S: rim - Not ~mrm 

SaRplesIndY~ht.U~-: S57SSOOtOlG1, S57SSOG2OlO,,S57SSOO4O,Ol,S57SSOO3OlOl,S57SSW7O,Ol, S57SSWMlOt-w(, S57SSGO9GlOl-MAx, 8575SO110101,55785015’3101. SQL = Sanpla (l”nnGtaGrn “mn 

(t) Uidmmlmeimnn detected amgntim. coPc-che~o‘Potenlldconm 

(2, Bac&c.,t,d c.cmentatiom iv,,,, Sackpmd Iwad9.ttm Rspal lor in&.” “e.d nd S!umg N& Anmx. Bmwn h Rwt Emkmh. Cewmba 1997. J - EsurMt.3d vdus 

(2) USEPAR&,, 11, Rkk-S,md tmcenbatim TsMe. Reddmthl, ApB 12. (999. (Cmabenh”d‘tiu~ = IEdB. HI - 0.1) c - cwdmgmds 

(4) RaGmak~Code. Seteh” Rcnm: *a ScreerinQ Level8 (ASL) N*Non-Cudnogenic 

DdeUm Remon: BscLgrand Leveh (EKG) 

No ToxIcky hfmmGm (NTK, 

EnsnG~ Mad (NUT) 

Bela SarrnhS Levd (SSL) 

(5) &hi+ h br naphuldms. 

(6) Wua b hn hexavdmt dnmdum. 

(7) “dus !a bed m OSWZR S&l sSrsa& Levd for r~dhtial land VM (USEPk Je 1994). 

(5, EPA R@on 111. 

(9) “due h (or -tic ddmi*. 
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TABLE 2.4 

OCCURRENCE. D,STR,S”TICN AND SELECTlGN OF CHEMICALS OF POTENTIAL CONCERN 

PAGE I OF 2 

@QQ”- 

7,29.90-5 Aiundl 

7440.35-2 

744WQ-3 Bmium 20.7 48.2 

2woos N NA 1 NA NO SK0 null 3640 J 9170 MG 557Ssw70101 30 NA 6313 8170 10126 

29.3 I I to3 WG s57ssw70101 33 NA 55.3 103 ,.25 

mpng, 557550370101 3l3 NA 35.9 .,a.2 144 14oaa INI NA 1 NA INo1 ESL,BKG 

1.55 0.905 4iO N NA NA No 8SL. BKG 
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TABLE 2.5 

OCCURRENCE, DlSTRlSUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 2 OF 2 

7438978 Maaxy 0.03 

7uO.aM Nkkd B 

7uS.OS.7 Pc,a&ull 234 

775249-2 sdmhlm 0.56 L 

7-23-5 So&t” 45.7 

744042.2 Vmadum 19.1 

7-2?nc 45 

Notes: Da- WA=NdAppHcakka 

Sam+ahdhdht&,shdude: S57SsW10101. S57Ssw2o101, S57SSOO4010,,S57SSOO5O101, S57%0070101. S57.%00501014AX. S57SS‘WOtOl-W.S57S?OtlOlOl. S57SSOtMtOt. SQL-S~r@hm~UmUndt 
.., 

(1) Wdr#mdmaxtmum detected-M. COP-2 - Cherdd of Potcmtld Gmcm 
,- 

(2) BM(rgandrm~rmCom~dInve~RepattorlndsnH.ildndSbmpNcdrAnntx.BnmhRootEnvirmmnM.Decc~t~7. J . Ettlmated “tie 

(3) “SEPA Re.$m 11, R!&SnedCmccn~m T&k, ,n&st,td, M 12. t989. (Cmabachmtivdus - lE-08. HI -0.1) c - c.rdnogdc 

(4) Ra(lmahCodn Sde~ Renm: Above S‘XW!hQ LWdS (ml) N - Nm-Card”ogcnie 

DdeUm Ream”: S.&tw.md Le”slr @KG) 

No Toddy h-Urn (NTX, 

Essentld Nublent (NUT) 

e&w ScnaikQ Levd (SSL) 

(5) v*s II fw napilmlna. 

(6) Value k for hexavdmt dnwdum. 

(7) EPARegka 111. 

(83) value k ta mercudc chkddo. 

:.. 

_.- 
. . ; 

_. 



TABLE 2.9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 1 OF 2 



.: 
, 

.- 



TABLE 2.10 

OCCVRRENCE. DlSTRlSUTlON AND SELECTtON OF CHEMlCALS OF POTENTIAL CONCERN 

PAGE 1 OF 2 

61 270 J MQ s57sSOO5mo1 w 390.420 t&n 270 PL4 

2Q5-53-2 ho@)nuorslmens I5 510 “#kg S57sSm101 Y5 390-420 241 510 NA 570 C MA NA NO 

10%2.-2 BauOfQ.h.i)payle"e 70 J 70 J WG s57sSoSmioi 115 W-420 175 70 NA 16OOOU(5) N NA NA No Es4 

m74b9 8arqk)auumhac 200 J 200 J w.Q s57sSOO?m01 II5 390-420 202 200 tL4 5700 N NA NA No SSL 

1t7-w7 Eis(2-%I~CrRphmdatC 92 J 92 J wu S57%0+50101 Ii3 lsaw-420 l&l 92 NA 48wo c NA NA No SSL 

PU0ddCS 

72-554 Ik,kwE I 17 I 17 WQ s57sEm5Olol 115 x9.4.2 1 5.02 17 N4 (GO0 C I NA I NA No ESL 
50.2% k.k’-DDT 20 20 ww s57sB0050101 I/5 3.9 - 4.2 5.52 20 NA Is00 C I NA I tu Ihl BSL 

70101 [ 95 I NA I 5742 I 13200 I 34405 , 

NA m ASL 



TABLE 2.10 

OCCURRENCE. DlSTRlSUTlON AND SELECTlON OF CHEMICALS OF POTENTM CONCERN 

PAGE 2 OF 2 

Medum: Surface Sdl 

Expowre Medium: Suburface Sd, 

UlscsX~eM 
SQQ4-70-o NibocaMae 0.066 123 q$kQ S57sSm502StMAx 5s MA 4.M 122 NA NA N4 MA No NTK 

PH 5.4 1.34 S57sMmmtt 5.9 NA 7.2 8.34 NA NA w NA NO NTX , 

TcWGr,,.hC”bm at20 L - m#kg 9578Soo50101 ,I5 4440 11028 22om NA t&A t&A NA NO NTX .I: 

Not=: D&l(lWlS: NIA-NUtPppbbk _.T 

8,mpks!4-#&43dht,bktide: S57sBwto1ot.S57sBwtmt,S57sBomo(o(.s57 sEoao201. s57sBo(Mo(o1. S57smm2w5o1. SQL - sawk aumgb(lm undl 3. 

S578800M101xAx. s57.!3Sw20201-w4K. S57SSoMo101, s57mcmo2ot, cot-c. chen-dcd 0‘ PhllUa, C4ncem 

557Sem5o101, .?57sSoo54mta%K, s57sSoe5Ma 1. S57sBwBo101. s57sSoo5o2o1. S57sSm7otot. J = EsUmakd Va*w 

s57SSw5alolMAx.s57SSoonu2o1.s5758oo9o1ot.s57sBoowml,s57sSSlwiol, c-cre(nogsnlc 

s5,swJtoo2o1.s*7sSaltotol.S57SSom2at.s57sBolmlol. .557SS0i20201.s57sSa1400101. N - Ni,n.Cr-c 

S57sSO140201, s57.?.Em50t01. 

(I) ~lmu~~,rmrn detedsd -tim. 

(2) Sadrpmnd c,,,,cmtia,s born Sac&c,“,d kvddga(im Raport for Indm Head nd St”np N& brmr. Bmm 6 Root Envirmmmkl, Dccsmba 1 W7. 

(3) “SEPA Region 11, RkkSased Cm-m T&s. Reddcntia,, A+4 12.1999. (Cura Lerhmwlc vake - tE-% HI - 0.0 

(4) RaUmdaCaden Sdedhm Resrm: Above Sawnin* Lcvek (ASL) 

OdeUrn Ream: Badwound Lwek (SKG) 

No Toxidh, InlbmuUm 0 

Esmltid t&lbknt f?iuTJ 

Bda susaring Love, (BSL) 

(5) ‘/tie k 5x nsphthakne. 

(6) Vaka is (a hex- dwmlum. 

(7, “dtm k bared m OSWZR S.3, .%.,eh2 Lad (or ndieh’sl knd m (USEPA. Jlrv 19%). 

(8) vdus h kf mMcank dlkdde. 



OCCURRENCE. OlSTRlBUTlON AND SELECTiON OF CHEMICALS OF POTENTIAL CONCERN 
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I NA NA NA BSL J 
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TABLE 2.12 

OCCURRENCE, OISTRIBUTION AND SELECT&ON OF CHEMCALS OF POTENTIAL CONCERN 
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OCCURRENCE. OlSTRlSUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 2 OF 2 

samqkakldu*dhl8bhhdu*: 857sEoo10,01. Ss7sE00102+1. S57sSm101. ss7 smo202a1. s57sBw2o401. S57sBW20501. 

957SSoo2410,.MAK, s57SSoo30201.MAX. 857SSowQ101. s57SSoo4u2a1, 

s57sBoo5o1o1. s5,sEoo5o2o1MAx. s57sSmsMoi. s57swo5o101. Ss7sSosO231, s57sBw7010i. .I - Eanmhd vdua 

s57saoo5~10,-MAY., sK3Boo5oa,. !55,.9Eoow101. s57sSoo9u2o1, s57sB0100101. c . c.rmogsnlo . 

. !357SSo100201. s57sBo110101.s57sa0110201.s37s~120101, s5m9Lwo2oi. 857s580149101. 

Ss7sSol4o2m. s57sSo150101. 

(1) MklhxlmMm deleded cmlcenknuon. 

(2) Back-d .a,,,Mms Con, Sadqrmd ,mbi~Sam Report (or lntin Head and stump Neck Amer. Srmm S Root Envirmmsntal, Dacsmbn 1097. 

N - Ncw-Carhoasnio 

(9 USEPA W Sassnh9 Lwel Guldnos: Tedmial Backg-amd Dooument. May 1996. 

(,) Ratimrdccodm s- Ream: &we Eueaina Levels (ASL) 

Ddctim Ream: SacLpand Levels (BKQ) 

No 10xlcily b~(irn (NW 

Easenntlal NWienl (NW 

Bela suemklg Level (ML) 

(5) Value I, bf heldsnl dlrnmi”“. 



TABLE 2.13 

OCCURRENCE. OlSTRlSUT,ON AND SELECTION OF C,,EM,WLS OF POTENTIAL CONCERN 
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22too .I 22100 J s57Mwo13010f-F 1 111 I Ia 1 22100 I aloo I 135091 I NA NA HA 1 No 1 NUT.SKO 

27.1 27.1 I I.wl s57hwmD1ol-F ‘l/l HA 27.1 1 27.1 10.3 1100 N WXIO SMCL No BSL 

*.,* a.,a w S57MWO130101 I,, NA *.7* a.79 NA NA NA NA NO NTX 

11.9 11.9 WM. %,Mw,30101 III NA 11.0 11.0 N4 NA NA NA No NTX 

4.96 ..w S57tma130101 l/I NA 4.95 1.96 NA NA NA NA NO NTX 

59 % uon. s57~130101 III NA 54 55 NA NA NA NA NO NTX 



I 1 1 

Nabs: 

Samp(ahdwkd in tat& hduL: S57~1~101, S57MW0130101-F 

TABLE 2.13 

OCCURRENCE. DMRlSUTlON AND SELECTlOt, OF CHEMlCALS OF POTENTIAL CONCERN 

PAGE 2 OF 2 
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TABLE2.14 

OCCURRENCE, DlSTRlSUTlON AND SELECTlON OF CHEMICALS OF POTENTWL CONCERN 
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7446424 Nickel 

?uo4%7 Poltmbnn 

744M3-5 Schm 

744oed mo 

- 

WM-7b6 -e 

PH 

H.rhe”AsC~03 

Tohd~edsondr 

TOWorpanic- 

N4 NA No NUT, EKG 

N M SMCL No EKG 

6 6 41.4 73 N loo MCL No BSL. BKG 

6656 6656 63056 NA NA N4 No NUT. SK0 

24664 24600 79565 Na NA NA Na NUT. EKG 

61.9 61 .O 10.3 1100 N WW SMCL No SSL 



TABLE 2.1. 

OCCURRENCE. OlS7RlSUTlONANO SELECTION OFCHEMCALS OF PO7ENTWCONCERN 
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TABLE 2.15 

OCCURRENCE. OlS7Rl6UTlON AND SELECTION OF CHEMICALS OF PO7ENI-M CONCERN 
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.seldud~k oraanic cQnwalm* 

11741-1 Bis@Eeyihwyf@hnlahdc I 2 

6&7c2 Mirsuiyl p4llhc.lale 5 

Inamdcl - h&red 

744w393 Barium 35.3 

744041-7 aelysum 0.1 

,44&76-2 Ca!aklm 2354 

744646-4 cobdl 10.5 

7,394sa Imn 215 

743%62-1 Lead 1.2 

74&96.4 ~apwttm ,364 

743s.%5 Mmgmlwe 256 

7U602-0 Mkhd 5.7 

7-7 P0tasiurn 3110 

,k46-23.5 sodurn 1.300 

7- ho 26.5 

h?m?.dli.a - nhemd 

TUO-3q-3 Barium 33.1 

7440702 cddum 2310 

744Mb4 cabdi 10.2 

743sds.6 kc4 1% 

7436-62-l LOti 1.3 

713~s6-4 Mapntdum 1310 

7436-65-5 Mmgamm 2u 

7UOG2-0 M&d 6.9 

7-7 Powdwn 3wo 

7440-22-5 sodurn 13900 

7- *-c u.l 

.I 1 2 1 J 

J 5 J 

56 

IOTW 

303 

3610 

1.3 

~ 

2390 

301 

10.2 

5690 

.I 417w 

61.2 

WI s57-0101 IL? 6 25 2 NA 44 c 6 MCL No SCL 

we s57Mwo100101 IL? 6 4 5 NA 370 N NA NA No SSL 

260 N 2000 MCL NO SSL. SK0 

7.3 N 4 MCL NO SSL 

MA NA NA No NU?. SK0 

N4 N4 NA NO NUT, BKG 

N I 50 SMCL No SK0 



TABLE 2.15 

OCCURRENCE. DlSTRlSUTlONAND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 
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Miscdsnnus 

nardlaa As cad 13.0 51.5 w s57MwD100101 a2 NA 32.7 51.5 NA NA NA NA NO NW 

-OS9 0.,,6 L 0.145 L w s57Mvm03101 I,, NA 0.116 0.146 NA NA NA NA No NTX 

PH 5.62 6.39 s57w100101 ,I, NA 6.01 6.36 NA NA NA NA No NTX 

Totd mwlwd Sdhis U 164 m. s57IAwJ656101 66 NA 121 luk NA NA NA NA NO NTX 

Toa CR@0 cmhcm 3.6 3.6 @Jan s57Mwo100101 1R 1 2.65 3.6 NA NA NA N4 NO Nix 

Notes: 
sampks-klwIekldude: s57Mwm26101. s57Mbw646101. s57MbwM0101+,557MwwM110,, s57Mwm66101. s57w160101,857h+wJ11010chw.x, s57MwoIw101-F,55-10101.ss~101,557Twm36101 

(1) Mlnlmrmlmaxlmm detected can-tian. O”lDltU~: NIA - NotlbplbLde 

0) -d cmm,taU.,,,, tom S&~and lnvsbi~ Re@ la lndan Head and Sblnp Neck Annex. Brow h Root E”W0”mental. Lkemba 1967. SQL - Sample QuanWm Uti 

(3) USEPA Re@n III RNk.bmd Cmce”b!km ,sblr,,ApR t2.1999. (Cnca-mrCvd”e :lE-66.H,-0.1) cow. chemical O,Potentl.¶, Cofunm 

(4) Ra(imdeCod+a .Sd& Renm: AbiJvo tsaeedw Ladr (ASL) t+W?,TBc - AppHmLda o( Relevant and A&,x~dlta Req,rematTra Bs Mdemd 

Oddh Retson: No Toz,ldty lnlwmatim (WX, MCL . Federal Mmdrmm Cmhmhsnt Lewd 

Eudd Nublent (NUT) SMCL . Semndmy Marlnwm Gmtaminsld Level 

Sdw 5fcmmd”g Levd (SSL) J - Edmated Value 

(5) Aetim Level. C = Cadnq,& 

N - NmCareinownh 



TABLE 2.16 

OCCURRENCE, OlSTR,BUTlON AN0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
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*Mauia omanlo cw 
117-61-7 Bh@-E5Mm,ikhm~~ I 3 J 3 J uon s57hwm60101 IR 6 3 3 MA 4.6 c 6 MCL 

k”mda _ unrne”d 

NO BSL. BKG 

NO BSL 



TABLE 2.16 

OCCURRENCE. DlSTRlSUTlON AN0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
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Notes: 

S,mpla,ndudedhbLdahrlude: S57MywolO,O1, S5~~3O~0~,S5~~3Ol0l-F,S57~10~,S57~70~0l~ S57W60101,557Mww60101+ 

(I) Mkllrmmlmu(nm” doteded canmrd”um. 

m - cza,wmWllonr Se,,, S,ck6mw,d ,nv~ Rqmt br h&n Head and S,“mp Ne& A,“wx. S,OW 6 Rod Envtmrrntd. Dcamba 1667. 

(3) USEPA Re$m III RhkBmcd C -onT~,Apl12.1666. (CmMmrlnkn-lEM),HI=O.O 

(4) R66maleCoda Sdsdlm Rem: Abcm -0 Leveb (ASL) 

OdWm Reason: No ToxiCny Infmmtlm (NIX) 

Eusntld Nukicrd (NUTI 

Wow Sersenklg Level (SSL) 



TAELE2.17 

OCCURRENCE, DISTRISUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

/ 

Scenario Timeframe: CurrenUFuh~re 

Medium: Surfacs Water 

Exposure Medium: Suffocs Water 

Exposure Point Site 57 - Upgradient 

(2) 
Backgmund 

Value 

(3) 
Screening L Toxicily Value 

COPC Rationale for (4) 

FM Contaminant 

lJelsson 

Samplss indudad in Iat& indude: S57SWO13O1Ol 

(1) Minimumlmadmum d&cbd mnmntmlion. 

(2) Backgound values presented for inorganica is trvo timer the mean coneentntion. 

(3) Ctierio 61 published in FR 63:68354-68264 unless otherwise noted. 

Mnitions: N/A = Not Applicable 

SQL = Sample PumliWon Umit 

COPC = Chumicdl of Potential Concern 

(4) Rationale C&s Selection Reason: Ahvs Screening Levels (ASL) 

Dalelion Reason: No Toxicity Information (KIX) 

Essential Nutrient (NUT) 

Below Screening Level (SSL) 

ARAJVTBC I Aqpllwbla or Relevant and mpdats Rsquimmentffo Be Considered 

MCL = Federal Ma&-am Contaminant Level 

SMCL = Ssarndpfy Maximum Cmtmlnant Levsl 

J = Estimated Value 

c = catiinogenic 



TABLE 2.18 

OCCURRENCE, DISTRIBUTION AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 
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CAS 

Number 

Chemical 
(1) (1) 

Minimum Minimum Maximum Maximum Units LaCatiOn 

concenbntiorl Quelifier CCilCUWAWiOll aualiisr of Maximum 

COK,3ntratiOn 

Watile omllnk CQnmcunda 
120-62-I 1.2.CTrichfombewene 0.7 J 0.7 J 

6754-l Acetare 7 J 7 J 

79-01-6 Tfkhchlomelheftd 0.7 J 1.4 

156x59-2 &1,2dfchkiueIhall0 0.5 J 0.5 J 

Inown~ - Fikmd 

7429-90-5 Aluminum 59.6 59.8 

7440.393 Barium 13.3 17.3 

7440-70-2 Calcium ww w400 

7440-46-4 coban 22.5 22.5 

205 1 1 205 1 

1360 IWO 

41.9 284 

7440.024 Nidwl 2.2 23.2 

7440447 Polassium 1210 6720 

7440-23-5 So&urn 7630 K IWOW 

744Oa6-6 zinc 46.6 61.2 

I Limits 
I II 

SWW”i”Q 

I 

Rationale for (4) 

u& S57SW01M101 115 1 0.54 0.7 N/A 260 NO 6SL 

w s57sw1)140101 l/l NA 7 7 N/A 61 (5) N No BSL 

ti s57swO150101 2i5 1 0.72 1.4 N/A 2.7 NO BSL 

w S57SbW120101 l/5 1 0.5 0.5 N/A 6.1 (5) N No 6SL 

w S57SBQ160101-MAX 2R NA 384 

w. S57svvu160101-MAX 212 NA 18.5 

UBR. S575vvu160101-MAX IR 0.2 0.18 

qiL S57SWO160101-MAX 2i2 NA 19625 

urn s57swo140101 2R NA 0.815 

w. S57swJ160101-MAX IR 0.67 10.8 

UN. s57swo180101-MAX 2R NA 4om 6710 N/A NA NO Nut 

WL s57swLM60101-MM IR 1.9 1.88 2.6 N/A 170 NO BSL 

u& S57SwO160101-MAX 2R NA am0 160000 N/A NA NO NUT 
1 

uen s57swo140101 1 It? 1 1.4 1 1.05 11 1.4 I N/A 1 26(5) N 1 No 1 BSL 
w- s57swO140101 272 NA 91.05 il9 N/A 9100 NO BSL 

I 

IR 69.7 47.3 59.6 N/A 3706(5) N No BSL 

212 NA 15.3 17.3 N/A 1000 NO BSL 

2R NA 19450 30400 N/A NA NC4 NUT 

Ii2 4.1 12.3 22.5 NIA 220(5) N NO 6SL 

112 8.9 105 205 N/A 300 NO BSL 



TABLE2.16 

OCCURRENCE, DlSTRl6UTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
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~1 
Exposun Point: Sits 57 _ Domgradisnl 

CAS 

NW”bO~ 

Chemical 
(1) (1) 

Minimum Minimum Maximum Maximum Units LG.&On 

c.anwnbnlfan Qualifisr CO”cd”lWlO” Qualifier of Maximum 

CO”W”ldiO” 

16667-OC-6 Chbdde 10.2 220 

Mss0lwd oxygml 9.6 11 

FlUWid4 0.174 K 2.17 K 

liaheu As caco3 I 27.3 I 143 I uen 

14797-55-6 Nii1s/nikile 0.121 2.65 

557?.w140101 I l/3 5 

S57swo150101 33 NA 

Notes 

Sampler induced in labfe indude: S57swOllOlOl. S57swD120101. S57SWO140101. S57SWJl40101-F, S57SWll50101, S57SbW160101-MAX, S57SWOlBOlOl-F-MAX 

(I) Minimumlmadmum dsleclad mncenlralion. Dainilbns: 

(2) 6ackgmund v&es fawnled for fnorguks is lvm timer the rman mncanlratian. 

(3) Crilsda as pubfished in FR 63x66354-66364 unless olhstiss noled. 

(4) RalfonaleCoder Selection Reason: Above Sa-wning Lavels (ASL) 

NIA = Not A#liubls 

SQL = Sample Quan6lation Limit 

COPC = Chemical of Polenlfal Conmm 

ARARKUTBC -Applicable 01 R&want ami Appmpriate RequlnmaWTo Be Considered 

D&Con Reason: No Toxicity lnfonWion (NTX) 

Essential NWfenl (NUT) 

Bslw Sawing Level (BSL) 

(5) Wales quality eileiir no1 avaiIah!e EPA Rq$on III RBC for lap waler ingestion used (Cancar bsmhrrwk value = lE-6. HI = 0.1). 

(6) Value is for hsxwatanl chromium. 

MCL = Federal Maxhum Contaminant Level 

SMCL - Sscondary Maximum Conlatinanl Lsvsl 

J = EstimaledValus 

C = Csrcinogsnic 

N = Non-Caninogonic 



TABLE 2.19 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 1 OF 3 

Scsnaiio Timeframe: CurmnUFuhrre 

Medium: Surface Water 

Exposure Ma&urn: Surlaca Waler 

~Exporum Polnl: srs 57 -storm ?ie.wc.r 

(1) (1) 
CAS Chemicpl Minimum Minimum Maximum Maximum Unitr LOCMiOn 

NWllk COllMlltiO~ Qualifier CDnCMtratiOll ouamisr of Maximum 

COllC8ntrstion 

(2) (3) 
DeIedion Range of Average COllC¶lltraUOn Backgmund Screening COPC Ration~lafor (4) 

FresWncV Delecuoll COW3lll&iO~ Used for VdUe Toxidty Value Flag COnlalllinani 

Limits Screening D&!i0ll 

or .seleclion 

0.1 1 J 0.2 1 UdL 1 ~57sww6o101-MAX 1 3/13 1 1 0.415 11 0.2 NA 
I II I 

7693-3 2-&l(a00n0 10.7 J 21 L IWI S57SMO20101 

5-27.4 BmmotkJMronwth~~ I 0.1 0.1 1 .s57SwaBoI0I-MAx 1113 I 

7525-2 Bmmoform 0.3 J 0.7 J IWI S57swW70201 MI3 1 

rvw+ s/I3 1 



TABLE 2.19 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
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Exposure Point Site 57 - Slorm Sewer 

I 
(1) 

CAS Chemical Minimum 

Number CO~COlltiliOll 

7ua50.6 copper I 12.2 

7439.92-I Lead 

(1) 
Minimum Maximum Maximum Units LW&iDll 

Qualifier COllWMMiMl a”alllsr of MaxImum 

COllCWlIWiOll 

I 25.1 “d- S57SWW30101-F 

K 14iw “gn S57S&WKI90101-F 

3100 IW-I S5lSMO9OlOI-F 

K 3.1 K “!Y- 1 S57SWO30101-F 

85700 J “@ S57SWG30101-F 

K 0.93 K “oil S57SVWO20101-F 

K 72 K “gn S57.?~20101-F 

5(5 1 NA 1 53060 

CPtlC8lltratiOll 

Used for 

Screening 

25.1 

14100 

0.99 

7.6 

12.5 

653 

3.1 

3750 

121 

2.6 

3106 

3.1 

65709 

0.93 

72 

(2) (3) 
Background Screening 

Value Toxic&+ Value 

NA 1 13(6) 

7439-95-4 Magnesium I 1650 

73.6 

744002-O Niiel 1.5 

744O.OW Polassium 2690 

7782492 Sebniwn 2.5 

7440.23-5 So&m 47909 

744082-2 Vmadlum 0.72 

7440-66a zim 38.3 



Scsnario Tinwfmnm: CurmnUFulum 

Medium: Surface Waier 

Exposure Medium: Sulfate Water 

Expsura Point: Sits 57 - Storm Swr I - 
I - 

TABLE 2.19 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

PAGE 3 OF 3 

Sarr&s included in lable indude: S57S~IOIOI. S57swM)20101, S57SWOO20101-F, S57SWW30101-F. S57SWO630101-MAX, S57SWOO30201. 

5575\1wo4o101. S57sww10101.F, S57SWM)80101rMA& S57SVvUO60201. S57swW70101, S57swDo70101-F. 

.%7SwW70201. S57swoMH)101. $57swW60201, S57SWCO60301, S57sww9o101, S57sLNoo9oIOI-F. 

(I) Minhwmlmaxlnwm deIecled conwnbation. 

(2) Bmkpmund values pn8enIed for lnofganlu I8 (wo times the mean concenbalion. 

(3) Cdlsria as published in FR 6366354.66364 unless other&e noled 

(4) RaIbnaleCodrs Seledbn Reason: Above Savanl~ Lsvsls (ASL) 

DdsIion Reason: No To&Iy InlOrmsllon (NTX) 

Essential Nut&ant (NUT) 

B&w Swooning Lawl (BSL) 

(5) Water quality aileda not avail&la EPA Region Ill RBC Iw tap mler ingestlun uwd (Canun benchmsrk value E 1 E-6. HI = 0.1). 

(6) Value is lor hsxavahml chmmium.. 

(7) Adionlswl. 

DMi”iUO”8: N/A = Not Applicable 

SQL = Saw& Duantitsbn Limil 

COPC = Chsmkal of Potwdlal Concern 

COPC Rallon8lafor (4) L Flag CO”VJmi”O”l 

Dsletion 

or se‘hdmn 

ARAWTBC = ApplicaMe or R&want and Appmpdats RequlmmenKKa 8s Considered -’ 

MCL = Fedenl Mtimum Contaminant LawI 

SMCL - Secondary Maximum ConIamlnant Level 
_,., .- 

J = Estimated Value 
e,. . . 

C - Caninoganic 
._ 

N = Non-Csrdnoganic 



TABLE 2.20 

OCCURRENCE, DISTRIBUTION AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

Scanada Tlmefmme: CunanWutum H Menurn: sedimati 

Exposure Medium: Sediment I 
Exposure Point: S&e 57 _ Upgradient 

GAS 

Number I 
ChemicP’ 

I I I 
Conrantratimn 

II I 
timi& 

Ratbnab for (4) 

P 

Sa~r bK4”dd in tabb hdude: s57swo8o101 

(I) Mbbnu~m~um deleded mnwnlralbn. 

(2) S&.pmund cmxent~p(iom from B&9mund lnwls@lbn Report for Indian Heed and slump Nedr Annex. Brown 6 Root Entinmentsl. December 1997. 

(3) USEPA Regbn 111 RlskBawd Concantmtbn Table. October I. 1996. (Cancer benchmsrlc value = lE-99. HI = 0.1) 

(4) RationaleCodes Seledbn Reason: Above SawnIn Levelr (ASL) 

Deletbn Reason: Ba&gmund Lswk @KG) 

. No T&city lnformalbn (NW 

Essential Nutdent WJll 

wow screenhO Level @BL) 

(5) Value b bed on OBWER Sd Screening Las4 for msdientlal land use (USEPA. July 1994). 

(6) EPA Regbn ill 

SQL - Sam* Cwaniiiatbn Limil 

COPC = Chembal of PdenUal Concsm 

ARAPJTBC = Ap@babh o, Rebvant and Appmplate RequinrmenVTo Be Considered 

J = Eslimated Value 

C * Csnhqwk 

N Q Non-Canfnopsnk 



TABLE 2.21 

OCCURRENCE. DtSTRlBUTiON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
PAGE 1 OF 2 

Risk Based COPC 



TABLE 2.21 

OCCURRENCE, DISTRIBUTION AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 
PAGE 2 OF 2 

Scenarb Tknefmrns: CurrenWuture I Yadfum: Se&lent 

Erpofum Medium: Sediment I 

Rkk Bard COPC 

Notes: 

Samplss !rt&d+d h ,a!Ae b&de: S57SwO70101. S57SDOO80,0,, S57SW1W101, $57SD0110101. S57SW120101-MAX 

(I) Mhlnnlnvmuiln”m de!Sded mnc8ntrallon. 

(2) Badgmund mncsntmtbnr fmm Backpmund lnvats&tbn Repon for Indian Head and Stump Neck Annex. Bruw &Root Envkonmental. Dscembsr 1987. 

(3) USEPA Repbn I,, Risk-Based Conomtmtion TaM. ApX 12.1pBB. (Cancer Mnchrnark vabs = 1E-08. HI = 0.1) 

(4) RalbnabCodes Sebdbn Reason: Abw Scmenlng Lewd (ASL) 

Dhtbn Reason: Emkgmund Levels (EKG) 

No Tadcity lntxmatiin 0 

EsssnUal Nulrleni (NUlJ 

Bebw Smening Lebwl (BSL) 

(5) Value 15 fw naphlhabns. 

(6) Value Ls for hexavabnt dlmtim. 

Ddinlbns: NlA=NolAp@mble 

SQL = Sample Quanildbn L,fM 

COPC - Chemical of Potential Conmm 

J = Estmsted Vabe 

C = Cardnogsnk 

N = Nondardn~enk 



TABLE 2.22 

OCCVRRENCE, DlSTRlBUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
PAGE 1 OF 2 

CAS 

Number 

Chemical Miiknum (1) Minimum Madmum (1) Msximum ““iiS LOCdii” 

Ccncanlratbn ousmr ConOeotmtb" O"MlH of Mahum 

Conoentralion 

p851idde4 

510874.2 Gamma-Chb”,ans I 2.1 J 2.1 J IWO1 s57SWBM101 111 NA 2.1 2.1 MA 15cQ lSW0 C NO BSL 

&&g 

7428905 Alumbum I - 2260 rnplkp s57soBB50101 

WB K s57sDBO50101 l/l 

5.4 8.4 m@!lLg s57Scm50101 Ill 

744B-3B-3 Isallum 1 23.2 23.2 mpno s57swBwo1 111 

744&41-7 Beryihm 0.27 L 0.27 L m s57sow5B101 l/l 



TABLE 2.22 

OCCURRENCE. GlSTRlS”TlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
PAGE 2 OF 2 

. Scenario Timeframe: 

Medium: Sediment 

Expasure Medb”Y sEdble”l 

CAS 

Numimr 

744047-3 Chmmhlm 

74404S-4 cwan 

744050-5 coppu 

57-12-5 CyanI& 

743edw h-3” 

743992-I Lad 

7439-95-4 Magnarbrn 

743s.955 MmJansJs 

7439-978 Melcal~ 

7UC-020 Nickd 

744om.7 Polassbrn 

744%224 Sl 

Mbhnum (1) Minimum Marjmum (II 
Co”ce”tmlb” masrr conce”lralka” 

12.6 12.0 

7.7 7.7 

103 103 

0.70 0.76 

205OO 2woo 

182 K la2 

2070 2S70 

150 150 

0.45 0.45 

24.Q 24.0 

187 107 

0.15 K 0.15 

CO”ee”lmlb” 

103 183 1 “-&oI S57sGm5o101 

I Limits 
l/l NA 12.8 

l/l NA 7.7 

l/l NA 103 

111 NA 0.78 

111 NA 20800 

1/t NA 182 

111 NA 2070 

111 NA 150 

111 NA 0.45 

III NA 24.9 

I,, NA 187 

l/l NA 0.15 

l/l NA 118 

l/l NA 118 

111 NA 183 

R,sk Based COPC 

sampbs bduded b tahb illdude: s57s!Joo50101 

(I) Mbhmlmadmum detocled mmrptbn. 

(2) Background m”es”tn,bm horn Sackgmund ,nve,siiatb” Report for hdla” Head and Stump Neck Annex. Bmvn 5 Root Envlmnmental. Decembsr 1997. 

(3) USEPA Repb” 111 Risk-Based Concentmtbn TaMs. Wobsr ,,lBg8. (Cancer i,mchwk value = lE-06. HI = 0.1) 

(4) RalbnaleCodes Selection Reason: Above Scawsnbg Levelr (ASL) 

C&thn Reason: Back~mwd Leveb (BKG) 

No Tohzky lnfommtiar (NTX) 

Essenlbl Nuhb”’ (NUT) 

Below sawnlql LBVBI (BSL) 

(5) value ts for naphthebne. 

(6) VPkm b mr hexave”l *mmbm. 

(7) Vabo b based on QSVER Sd Sawninp Level for rwdie”l&l lard use (USEPA. July 1924). 

(5) EPA Repion Ill. 

(0) V&m Ls far -,b dlblfde. 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

II 

Site 57 - Uooradient 

Chemical 

of 

Potential 

Concern 

IlArsenic 

Units Arithmetic 

Mean 

95% UCLC 

Normal 

Data 

NA 

Maximum 

Detected 

Concentration 

9.6 

(1) -Not enough samples to calculate an UCL or to perfomt the Shapiro-Wilk W Test. 

Maximum 

Qualifier 

EPC 

Units 

mgM 

Reasonable Maximum Exposure 

I 

Medium 

EPC 

Value 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 

Medium 

EPC 

Value 

Central Tendency 

.m 

, 
Max 1 (1) 9.6 1 Max 1 (1) I 9.6 

,. 

. 



TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDlAN HEAD, MARYLAND 

cenarto Timeframe: Current/Future 

F edium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Site 57 - Downgradient 

Units Arithmetic 

Mean 

15% UCLO 

Normal 

Data 

Maximum 

Detected 

Concentration 

Maximum EPC 

Qualifier Units 

Reasonable Maximum Exposure Central Tendency Chemical 

of 

Potential 

Concern 

I I 

mg/kg 

Medium 

EPC 

Value 

Medium 

EPC 

Rationale 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

Medium 

EPC 

Statistic 
- 

MWI 

Max 

MEIX 

MCiX 

Max 

Max 

( 
1 

I - 

Medium 

EPC 

Rationale 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test II) 

Medium 

EPC 

Value 
- 

2.3 

I .7 

4.2 

0.35 

0.97 

103 
- 

Medium 

EPC 

Statistic 

Max 

Max 

Max 

Ma% 

Max 

0.663 2.95 

0.66 2.16 

1.56 5.41 

0.258 0.4 

0.376 1.24 

55 125 

mg/kg 

mgM 

mdkg 

2.3 

1.7 

4.2 

0.35 

0.97 

2.3 

1.7 

4.2 

0.35 

0.97 

103 

For nondetects, i/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Ten, OSWER Directive 9265.7-061, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T): Mean of Log-transformed Date (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Data is lognormally distributed but UCL is greater than maximum detected concentration. 



TABLE 3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Site 57 - Uooradient 

Chemical 

of 

Potential 

Concern 

Units 

Arsenic 

Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value statistic Rationale 

9.6 NA 9.6 mgncg 9.6 Max (1) 9.6 .MU (1) 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test. 



Chemical 

of 

Potential 

Concern 

Trfchloroethene 

Benzo(a)pyrene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno(l,2,3-cd)pyrene 

Arsenic 

Lead 

TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Units 4rithmetic 

Mean 

6.32 

0.365 

0.463 

0.736 

0.205 

0.243 

36.1 

102 
- 

15% UCLoi 

Normal 

Data 

Maximum 

Detected 

16.96 220 

0.729 1.7 

0.963 2.3 

1.66 4.2 

0.259 0.35 

0.444 0.97 

57.3 103 

209 487 

Maximum EPC Reasonable Maximum Exposure Central Tendency 

Qualifier Units 

Medium 

EPC 

Value 

0.504 

1.13 

1.46 

3.43 

0.259 

0.788 

71.7 

102 

Medium 

EPC 

Statistic 

95% UCL-L 

95% UCL-L 

95% UCL-L 

95% UCL-L 

95% UCL-N 

95% UCL-L 

95% UCL-L 

Mean 

Medium 

EPC 

Rationale 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (2) 

W-Test (1) 

W-Test (1) 

(3) 200 1 Mean (3) 

Notes: 

For non-detects. 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation, 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9265.7-661, May 1002. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transfoned Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) 1 ShapiroWrlk W Testindicates that data is lognormally distributed. 

(2) - Shapiro-Wilk W Test indicates that data is normally distributed. 

Medium 

EPC 

Medium 

EPC 

Value 

0.504 

1.13 

1.46 

3.43 

0.259 

0.788 

71.7 

J statistic 1 Rationale 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (1) 

W-Test (2) 

W-Test (I) 

W-Test (1) 



TABLE 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DlVtSlON NSWC 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Current/Future 

Groundwater - Upgradient 

Exposure Point: Site 57 

Chemical Units Arithmetic 95% UCL of Maximum Maximum 

of Mean Normal Detected Qualifier 

Potential Data Concentration 

Concern 

,I-Dichlorwthene ug/L 39.7 (1) 77.5 

,P-Dlchloroethane ug/L 1.6 (1) 2.7 

:hloroform WL 0.9 (1) 1.3 

‘iichloroethene WL 2.25 (1) 2.3 

Notes: 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

77.5 Max (1) 77.5 Max (1) 

2.7 Max (1) 2.7 Max (1) r 

1.3 Max (1) 1.3 Max (1) 

2.3 Max (1) 2.3 Max (1) 



TABLE 3.6 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Current/Future 

t 

edium: Groundwater 

Exposure Medium: Groundwater - Downgradient 

Exposure Point: Site 57 

Chemical Units Arithmetic 95% UCLof Maximum Maximum 

of Mean Normal Detected Qualifier 

Potential Data Concentration 

Concern 

,I-Dichloroethene w 6.31 9.96 29 

hloroform ug/L 1.53 2.42 1.3 

thyl Ether w 668 1303 3950 

etrachloroethene w- 2.11 3.46 9.5 

richloroethene ug/L 161 257 612 

inyl Chloride UgR 11.7 23.3 a5 

s-l ,2-Dichloroethene ug/L 79.5 148 528 

Notes: 

(1) - Data is lognormally distributed but UCL is greater than maximum detected concentration. 

(2) - Shapiro-VVrlk W Test indicates that data is lognormally distributed. 

EPC 

Units 

ug/L 

UglL 

uglL 

ug/L 

w- 

w 

ug/L 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

29 Max W-Test (1) 29 Max W-Test (1) 

1.3 Max W-Test (1) 1.3 Max W-Test (1) 

3950 Max W-Test (1) 3950 Ma W-Test (1) 

5.41 95% UCL-L W-Test (2) 5.41 95% UCL-L W-Test (2) 

612 Max W-Test.(l) 612 Max W-Test (I ) 

a5 Mm W-Test (I) 65 Max W-Test (1) 

526 MCIX W-Test (I) 528 Max W-Test (1) 



: 

Chemical Units 

of 

Potential 

1~ 
Notes: 

TABLE 3.7 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Sediment - Downgradient 

- 
Arithmetic 195% UCL 04 Maximum 1 Maximum 

Qualifier Mean 1 N;;l ( c~;~on 1 

I I I I 

EPC 

Units 

0.17 (1) 0.12 msncs 

3.05 (1) 4.7 mgM 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.12 Max (1) 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.12 Ma (1) 

4.7 (1) 4.7 Max (1) 

For nondetects. l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

(1) - Not enough samples to calculate an UCL or to perform the ShapiroWrlk W Test. 



TABLE 3.8 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Exposure Medium: Sediment-Sewer 

Chemical 

of 

Potential 

Concern 

inyl Chloride 

enzo(a)pyrene 

rsenic 

anadium 

Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value statistic Rationale Value statistic Rationale 

msnc9 1 (1) 1 msM 1 Max (1) 1 Max (1) 

mgncg 0.3 (1) 0.3. wk3 0.3 Max (1) 0.3 Ma (1) 

m9%3 8.4 (1) 8.4 msM 8.4 Max (1) 8.4 Max (1) 

mg/kg 118 (1) 118 msk3 118 Max (1) 118 Max (1) 

Notes: 

For non-detects. l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test. 



TABLE 3.9 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

lND!AN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Surface Water - Downgradient 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 
. 

Value statistic Rationale Value Statistic Rationale 

Iron w 623 (1) 785 w- 785 Max (1) 785 Max (‘1 

Manganese w 193 (1) 363 w 363 Max (1) 363 Max (1) 

Notes: 

For nondetects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Walk W Test. 



TABLE 3.10 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDfAN HEAD, MARYLAND 

Surface Water - Sewer 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium 

Concern EPC EPC EPC 

Value Statistic Rationale 

I-Dichloroethene ug/L 0.415 0.496 0.2 w- 0.2 Mm (‘1 

&one ug/L 309 520 725 ug/L 725 Max (1) 

thyl Ether ug/L 93 120 197 ug/L 120 95% UCL-L W-Test (2) 

richloroethene ug/L 11.7 15.2 21.3 ug/L 15.2 95% UCL-N W-Test (3) 

s-l ,2dichloroethene ug/L 7.02 9.1 15 ug/L 9.1 95% UCL-N W-Test (3) 

3n ug/L 1251 1546 1570 ug/L 1546 95% UCL-N W-Test (3) 

‘anganese w- 92.8 114 119 ug/L 119 Ma (‘1 

Notes: 

For nondetects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

(1) - Data is lognormally distributed but UCL is greater than maximum detected concentration. 

(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 

(3) - ShapiroWrlk W Test indicates that data is normally distributed. 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value statistic Rationale 

9 Max (‘1 

28 Max (‘1 

14 Max (1) 

18 Max (1) 

6300 Max (1) 

20800 Max (1) 

150 Max (1) 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Site 57 - Upgradient 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil m9M See Text See Text See Text See Text Intake (mglkglday) = 

IRS Ingestion Rate mg/dw 50 EPA, 1999 25 (3) CsxIRSxCF3xflxEFxED 
CF3 Conversion Factor 3 Ww 1 .OE-06 __ 1 .OE-06 -- 

BWxAT 
FI Fraction Ingested unitless 1 EPA, 1993 1 EPA, 1993 :; 

EF Exposure Frequency days/year 250 EPA, 1993 219 EPA, 1993 

ED Exposure Duration years 25 EPA, 1993 5 USDL, 1992 

BW Body Weight ks 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Tirna (Cancer) days 25,550 EPA, 1969 25,550 EPA, 1989 

AT-N Averaging Tirna (Non-Cancer) days 9125 EPA, 1989 1825 EPA, 1989 

Derrnal cs Chemical concentration in soil msncs See Text See Text See Text See Text Dermalty Absorbed Dose (mgikglday) = 

CF3 Conversion Factor 3 kg/w 1 .OE-06 _- 1 .OE-06 __ CsxCF3xSAwSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 4300 (‘1 4300 (‘1 BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1997 0.02 EPA, 1997 

DABS Absorption Factor unittess See Text See Text See Taxt See Text 

EF Exposure Frequency days/year 250 EPA, 1993 219 EPA, 1993 

ED Exposure Duration years 25 EPA, 1993 5 USDL, 1992 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 9125 EPA, 1989 1825 EPA, 1989 

Notes: 

(1) : Mean value for head, arms,,and hands 

(2) - Professional judgement. 

sourws: 

EPA, 1989: Risk Assessment Guidance for Suparfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposura Factors Handbook, EPA/600/P-95/002Fa. 
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TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Exposure Medium: Surface/Subsurface Soil ~1 
Receptor Population: Construction Worker 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical concentration in soil m@s See Text See Text 

IR-S Ingestion Rate WW 480 EPA, 1993 

CF3 Conversion Factor 3 Wmg 1 .OE-06 __ 

FI Fraction Ingested unitless 1 EPA, 1993 

EF Exposura Frequency days/year 250 EPA, 1993 

ED Exposure Duration years 1 (1) 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Tirna (Cancer) days 25.550 EPA, 1989 

AT-N Averaging Tirna (Non-Cancer) days 365 EPA, 1989 

Denal cs Chemical concentration in soil Wks See Text See Text 

CF3 Conversion Factor 3 kg/w 1 .OE-06 _- 

SA Skin Surface Available for Contact cm2 5300 (2) 
SBAF Soil to Skin Adherence Factor rr&nxZevent 0.2 EPA, 1997 

DABS Absorption Factor unitless See Text (2) 
EF Exposure Frequency days/year 250 EPA, 1993 

ED Exposure Duration years 1 (1) 

BW Body Weight ks 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 366 EPA, 1969 

Notes: 

(1) : Professional judgement. 

(2) - Refar to supporting text. 

sourws: 

EPA, 1989: Risk Assessment Guidance for Superfimd. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1993: Suparfirnd Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

CT 

Value 

See Text 

240 

1 .OE# 

1 

21s 

1 

70 

25,550 

385 

See Text 

1 .OE-06 

5300 

0.02 

See Text 

219 

1 

70 

25,550 

365 

CT Intake Equation/ 

Rationale/ Model Name 

Referenda 

See Text Intake (mg/kgIday) = 

EPA, 1993 
CsxIRSxCF3xFlxEFxED 

_- I;. 
BWxAT 

EPA, 1993 

EPA, 1993 

(‘1 
EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbed Dose (mgIk@day) = 
-- CsxCF3xBAxSSAFxDABSxEFxED 

(2) BWxAT 
EPA, 1997 

(2) 
EPA, 1993 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

cenario Timeframe: Future 

i 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Workers 

[Receptor Age: Adult 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 
Reference 

Dermal DAevent Absorbed dose per event mglcml-event See Text See Text 

SA Skin Surface Available for Contact cm2 4050 (1) 

Ev Event Frequency events/day 1 (2) 
ET Exposure Time hours/event 8 (2) 
EF Exposure Frequency days/year 40 (2) 
ED Exposure Duration years 1 (2) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25.550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 385 EPA, 1989 

Notes: 

(1) -Assumes hands, forearms, and lower legs are exposed. 

(2) - Pmfessional judgement. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 
Value 

See Text 

4050 

1 

8 

20 

1 

70 

25,550 

385 

CT Intake Equation/ 

Rationalel Model Name 
Reference 

See Text Denally Absorbed Dose (mgIkg/day) 

(1) DAeventxEVxEFxEDxSA 
(2) = BWxAT 
(2) 
(2) 
(2) See text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

canario Timeframe: Future 

F 
edium: Groundwater 

xposure Medium: Air 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult 
II 

!xpusure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

rhalation CA Chemical concentration in air mg/m3 See Text See Text See Text See Text Intake (mgnCg/day) = 
**. 

IR Inhalation Rate m37hour 3.3 EPA, 1989 3.3 EPA, 1989 CAxIRxEfxEFxED 

ET Exposure Time hours/day 8 (2) 8 (2) BWxAT 

EF Exposure Frequency days/year 40 (2) 20 (2) 

ED Exposure Duration years 1 (2) 1 (2) 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 25550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 385 EPA, 1989 385 EPA, 1989 

Notes: 

(1) - Professional judgement, see text. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

6/Q/99 



TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Exposure Route 

totes: 

zmeter / Parameter Definition 

CS IChemical concentration in soil 

IRS Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging lime (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 

SA 

SSAF 

DABS 

EF 

ED 

BW 

AT-C 

Conversion Factor 3 

Skin Surface Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 
Wdw 
kg/w 

unitiess 

days/year 

years 

kg 
days 

days 

msncg 

Ww 
cm2 

mg/cm2/event 

unittess 

days/year 

years 

kg 
days 

days 

RME RME CT 

Value Rationale/ Value 

See Text 

480 

1 .OE-06 

1 

250 

1 

70 

25,550 

365 

See Text 

1 .OE-06 __ 

5300 (2) 
0.2 EPA, 1997 

See Text (2) 
250 EPA, 1993 

1 (1) 
70 EPA, 1993 

25,550 EPA, 1989 

365 EPA, 1989 

Reference 

See Text 

EPA, 1993 
_- 

EPA, 1993 

EPA, 1993 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 

(1) i Professional judgement. 

(2) - Refer to supporting text. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA./540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

See Text 

240 

1 .OE-06 

1 

219 

1 

70 

25,550 

365 

See Text 

1 .OE-08 
5300 

0.02 

See Text 

219 

1 

70 

25,550 

365 

CT 

Rationale/ 

Reference 

See Text 

EPA, 1993 
__ 

EPA, 1993 

EPA, 1993 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 
-_ 

(2) 
EPA, 1997 

(2) 
EPA, 1993 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 

Intake (mglkglday) = 

CsxIRSxCF3xflxEFxED 

BWxAT 

Demrally Absorbed Dose (mglkglday) = 

:sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 



Exposure Rot& c 

Scenario Timeframe: Future 

t 

edium: Soil 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

Recentor Aoe: Adult 

Parameter 

Code 

Parameter Definition 

CA 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Chemical concentration in air 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Units 

mglm3 See Text 

mt/hour 3.3 

hours/day 8 

days/year 250 

years 1 

kg 70 

days 25550 

days 365 

RME 
Value 

RME 
Rationale/ 
Reference 

See Text 

EPA, 1989 

(1) 

EPA, 1993 

(1) 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Notes: 

(1) - Professional judgement 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA./540/1-89/002. 

EPA, 4993: Super-fund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 
Value 

See Text 

3.3 

8 

219 

1 

70 

25550 

365 

CT 
Rationale/ 
Reference 

See Text 

EPA, 1989 

(1) 

EPA, 1993 

(1) 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 
Model Name 

Intake (mglkglday) = 

CAxIRxETxEFxED 

BWxAT 

619199 



. . 

TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Exposure Route Parameter Parameter Definition Units RME RME 
Code Value Rationale/ 

Reference 

Demtal DAevent Absorbed dose per event mg/cm2event See Text See Text 

SA Skin Surface Available for Contact cm2 4050 (1) 

Ev Event Frequency evenWday 1 (2) 
ET Exposure Time hours/event 8 (2) 
EF Exposure Frequency days/year 40 (2) 
ED Exposure Duration years 1 (2) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

N-‘--- 

(1) -Assumes hands, forearms, and lower legs are exposed. 

(2) - Professional judgement. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 
Value 

See Text 

4050 

1 

8 

20 

1 

70 

25.550 

365 

CT Intake Equation/ 
Rationalel Model Name 
Reference 

See Text Dermaliy Absorbed Dose (mgA@day) 

(1) DAeventxNxEFxEDxSA 
(2) = BWxAT 
(2) 
(2) 
(2) See text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Scenario Timeframe: Future 

.t 

edium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Consb’uction Worker 

Rem&or Aae Adult 

bposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equatioti 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

rhalation CA Chemical concentration in air mglm3 See Text See Text See Text See Text intake (mgncglday) = 
. 

IR Inhalation Rate m3ihour 3.3 EPA, 1989 3.3 EPA, 1989 CAxIRxETxEFxED 

ET Exposure Time hours/day 8 (2) 8 (2) BWxAT 

EF Exposure Frequency days/year 40 (2) 20 (2) 
ED Exposure Duration years 1 (2) 1 (2) 
BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 25550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

Notes: 

(1) - Pmfessional judgemant, see text. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 



TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

edium: Sediment 

Site 57 - Downgradient 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical concentration in soil mm See Text See Text 

IR-S Ingestion Rate msldw 240 (1) 
CF3 Conversion Factor 3 Wmg 1 .OE-06 __ 

FI Fraction Ingested unitless 1 EPA, 1993 

EF Exposure Frequency days&ear 60 (1) 
ED Exposure Duration years 1 (1) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 

AT-N Averaging Time (Non-Cancar) days 385 EPA, 1989 

Dermal cs Chemical concentration in soil ms~a See Text See Text 

CF3 Conversion Factor 3 Ww l.OE-06 -- 

SA Skin Surface Available for Contact urn2 4300 (2) 
SSAF Soil to Skin Adherents Factor mg/cm2/event 0.2 EPA, 1997 

DABS Absorption Factor unitless See Text See Text 

EF Exposure Frequency days/year 60 (1) 
ED Exposure Duration years 1 (1) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

Notes: 

(I): Pmfessional judgement. 

(2) - Mean value for head, arms, and hands 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891902. 

EPA, 1993: Super-fund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPAI6OO/P-95/002Fa. 

CT 

Value 

See Text 

120 

1 .OE-06 

1 

30 

1 

70 

25,550 

365 

See Text 

1 .OE-06 

4300 

0.02 

See Text 

30 

1 

70 

25,550 

365 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Text Intake (mglkglday) = 

(1) CsxIRSxCF3xflxEFxED __ 

EPA, 1993 
BWxAT 

(1) 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbed Dose (mgIkg/day) = 
__ CsxCF3xSAxSSAFxDABSxEFxED 

(2) BWxAT 
EPA, 1997 

See Text 

(1) 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD. MARYLAND 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation! 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemial Concentration in Water W See Text See Text See Text See Text Intake (mgikglday) = 

CR Contact Rate L/hour 0.01 EPA, 1995 0.01 EPA, 1995 C%‘.‘xCRxCFxETxEFxED 
CF Conversion factor Ww 0.001 0.001 .I. __ _- 

BW x AT 
ET Exposure Time hours/event 8 (1) 8 (1) 

EF Exposure Frequency events/year 60 (1) 30 (1) 

ED Exposure Duration years 1 (1) 1 (1) 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

Demral DAevent Absorb-ad dose per event mglcm2-event See Text SeeText jt See Text See Text Derrnalty Absorbed Dose (mgkglday) 

SA Skin Surfaces Available for Contact cm2 4300 (2) 4300 (2) DAeventxEVxEFxEDxSA 
Ev Event Frequency events/day 1 (1) 1 (1) = BWxAT 
ET Exposure Time hours/event 8 EPA, 1989 8 EPA, 1989 

EF Exposure Frequency daywear 60 (1) 30 (1) 

ED Exposure Duration years 1 (1) 1 (1) See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

(1) - Professional judgement. 

(2) : Assumes hand., forearms, and lower legs are exposed. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 



TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

edium: Sediment 

Site 57 - Sewers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil msncg See Text See Text See Text See Text Intake (mglkglday) = 

IRS Ingestion Rate mgldw 240 (1) 120 (1) 

CF3 Conversion Factor 3 Wmg 1 .OE-06 1 .OE-06 
CsxIRSxCF3xflxEFxED 

__ __ 

FI Fraction Ingested unitiess 1 EPA, 1993 1 EPA, 1993 
BWxAT 

EF Exposure Frequency days/year 60 (1) 30 (1) 

ED Exposure Duration years 1 (1) 1 (1) 

BW Bcdy Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 385 EPA, 1989 ._ 
Demral cs Chemical concentration in soil msncg See Text See Text See Text See Text Demralfy Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 Wmg 1 .OE-06 __ 1 .OE-08 __ CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 4300 (2) 4300 (2) BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1997 0.02 EPA, 1997 

DABS Absorption Factor unitless See Text See Text See Text See Text 

EF Exposure Frequency days/year 60 (1) 30 (1) 

ED Exposure Duration years 1 (1) 1 (1) 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

Notes: 

(I)‘- Professional judgement 

(2) -Mean value for head, arms, and hands 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, ‘1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 
Reference 

Ingestion cw Chemical Concentration in Water u@- See Text See Text 

CR Contact Rate L/hour 0.01 EPA, 1995 

CF Conversion factor Wmg 0.001 -_ 

ET Exposure Time hours/event 8 (1) 
EF Exposure Frequency event&year 60 (1) 
ED Exposure Duration Years 1 (1) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancar) days 25,550 EPA, 1989 

AT-N Averaging Tima (Non-Cancer) days 365 EPA, 1989 

Dental DAevent Absorbed dose per event mg/crn2-avent See Text See Text 

SA Skin Surface Available for Contact cm2 4300 (2) 
Ev Event Frequency events/day 1 (1) 
ET Exposure Time hours/event 8 EPA, 1989 

EF Exposure Frequency days/year 60 (1) 
ED Exposure Duration years 1 (1) 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 

AT-N Averaging Tima (Non-Cancer) days 365 EPA, 1989 

Notes: 

(1) - Professional judgement. 

(2) -’ Refer to supporting text. 

souroes: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-891002. 

EPA, 1993: Suparfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 
Value 

See Text 

0.01 

0.001 

8 

30 

1 

70 

25,550 

365 

See Text 

4300 

1 

8 

30 

I 

70 

25,550 

365 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Text Intake (rr@g/day) = 

EPA, 1995 CWxCRxCFxETxEFxED 
_- 

BW x AT 
(1) 

(1) 

(1) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbed Dose (mgikglday) 

(2) DAevantxEVxEFxEDxSA 
(1) = BWxAT 

EPA, 1989 

w 

(1) See text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Child Residents 
Receatar Aarc Child 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil w&4 See Text See Text See Text See Text Intake (mgnCg/day) = 

IRS Ingestion Rate Wday 200 EPA, 1993 100 EPA, 1993 
CsxIRSxCF3xFlxEFxED 

CF3 Conversion Factor 3 kg/w l.OE-08 __ l.OE-08 __ 

FI Fraction Ingested unitless 1 EPA, 1993 1 EPA, 1993 
BWxAT 

EF Exposure Frequency days&ear 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 8 EPA, 1993 2 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 730 EPA, 1989 

Dermal cs Chemical concentration in soil msncs See Text See Text See Text See Text Dermally Absorbed Dose (mgikg7day) = 

CF3 Conversion Factor 3 kg/w 1 .OE-08 __ 1 .OE-O8 __ CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 1743 (1) 1743 (1) BWxAT 

SSAF Soil to Skin Adherence Factor rng/cm2/event 0.2 EPA, 1997 0.08 EPA, 1997 , 

DABS Absorption Factor unittess See Text (2) See Text (2) 
EF Exposure Frequency dayeear 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 8 EPA, 1993 2 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 730 EPA, 1989 

Notes: 

(1) : Assume 25 percent of total body surface area available for contact. 

(2) - See text. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA640/1-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPA1600/P-95/002Fa. 



TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD. MARYLAND 

Exposure Route Parameter Pararnater Definition Units RME RME CT CT intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water msn See Text See Text See Text See Text Intake (mg/kg/day) = 

IR Ingestion Rate Uday 1 EPA, 1993 1 EPA, 1993 Cw x IR x EF x ED 
EF Exposure Frequency days&ear 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 2 EPA, 1993 WV x AT 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 

Dermal DAevent Absorbed dose per event mglcm2event See Text See Text 

SA Skin Surface Available for Contact cm2 8970 EPA, 1992 

Ev Event Frequency events/day 1 EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, 1992 

EF Exposure Frequency days&ear 350 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,585 EPA, 1989 

sources: 

EPA, 1989: Risk Assessment Guidance for Suparfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA640/1-891002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/800/8-9110118. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

15 EPA, 1993 

25,550 EPA, 1989 

730 EPA, 1989 

See Text See Text Denally Absorbad Dose (mgIkg/day) 

8970 EPA, 1992 
DAeventxNxEFxEDxSA 

1 EPA, 1992 = 
BWxAT 

0.187 EPA, 1992 

234 EPA, 1993 

2 EPA, 1993 Sea text for calculation of DAevent. 

15 EPA, 1993 

25,550 EPA, 1989 

730 EPA, 1989 



., : 

TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 

Receptor Age: Child II 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical concentration in soil mhl See Text See Text 

IRS Ingestion Rate Wday 200 EPA, 1993 

CF3 Conversion Factor 3 Wmg 1 .OE-08 __ 

FI Fraction Ingested unitless 1 EPA, 1993 

EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration years 8 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 

Demwl cs Chemical concentration in soil mgncg See Text See Text 

CF3 Conversion Factor 3 Wmg 1 .OE-08 -_ 

SA Skin Surface Available for Contact cm2 1743 (1) 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1997 

DABS Absorption Factor unitless See Text (2) 
EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration years 8 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 

Notes: 

(l) -Assume 25 percent of total body surface area available for contact. 

(2) - See text. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPAIEOOIP-95/002Fa. 

CT 

Value 

See Text 

100 

1 .OE-08 

1 

234 

2 

15 

25,550 

730 

See Text 

1 .OE-08 

1743 

0.08 

See Text 

234 

2 

15 

25,550 

730 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Text Intake @@kg/day) = 

EPA; 1993 
CsxIRSxCF3xflxEFxED 

__ 

EPA, 1993 
BWxAT 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbed Dose (mg/kglday) = 
__ CsxCF3xSAxSSAFxDABSxEFxED 

(1) BWxAT 
EPA, 1997 

(2) 
EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: SurfacelSubsurfaca Soil 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 

Receptor Age: Child 

Ixposure Route 1 Parameter 1 Parameter Definition I Units I RME 

rhalation 

Code 
I 

CA Chemical concantration in air 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

mglm3 
m3Ihour 

hours/day 

day&year 

Years 

kg 

days 

See Text 

0.5 

24 

r 
350 

8 

15 

25550 

1 AT-N 1 Averaging Time (Non-Cancer) I days I 2190 

See Text See Text 

EPA Ill, 1999 0.5 

EPA, 1993 24 

EPA, 1993 234 

EPA, 1993 2 

EPA, 1993 15 

EPA, 1989 25550 

EPA, 1989 730 

CT 
Rationale/ 
Referenda 

See Text 

EPA Ill, 1999 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA 1989 1 

Intake Equation/ 
Model Name 

Intake (rng/kg/day) = 

CAxIRxETxEFxED 

BWxAT 

Notes: 

sources: 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA Ill, 1999: U.S. EPA Region Ill Risk Based Concentration Table, April 12.1999. 



TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water mgk See Text See Text See Text See Text Intake (mg/kglday) = 

IR Ingestion Rate L/day 1 EPA, 1993 1 EPA, 1993 CW x IR x EF x ED 
EF Exposure Frequency days/year 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 2 EPA, 1993 Bw x AT 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text 

SA Skin Surface Available for Contact cm2 8970 EPA, 1992 

Ev Event Frequency events/day 1 EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, 1992 

EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,555 EPA, 1989 

solmes: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/800/8-91101 IB. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

15 

25,550 

730 

See Text 
8970 

1 

0.187 

234 

2 

15 

25,550 

730 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbed Dose (mg/k@day) 
EPA, 1992 DAeventxEVxEFxEDxSA 
EPA, 1992 = 

BWxAT 
EPA, 1992 

EPA, 1993 

EPA, 1993 See text for calculation of DAevent 

EPA, 1993 

EPA, 1989 

EPA, 1989 



Exposure Route 

Ingestion 

Dermal 

TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD. MARYLAND 

edium: Sediment 

Site 57 - Downgradient 

““.I 

cs Chemical concentration in soil 

IRS Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Tima (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mm 
mg/dw 
kg/w 

unitless 

days/year 

years 

kg 
days 

days 

msm 

kg/w 
cm2 

unitless 

days/year 

years 

kg 
days 

days 

otfs: 
(I) -Assumes 1 day a week for summer months (May through August). CTE is, 50 percent of RME. 

(2) -Assume 25 percent of total body surface area available for contact. 

-sources: 

EPA, 1989: Risk Assessment Guidance for Suparfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exfx~sura. 

EPA, 1997: Exposure Factors Handbook, EPA/EOO/P-95/002Fa. 

Value 

See Text 

200 

1 .OE-08 

1 

18 

8 

15 

25,550 

2190 

See Text 

1 .OE-08 

1743 

0.2 

See Text 

18 

8 

15 

25,550 

2190 

RME 

Rationale/ 

Reference 

See Text 

EPA, 1993 

EPA, 1993 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 

(2) 
EPA, 1997 

(3) 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

CT 

Value 

See Text 

100 

1 .OE-08 

1 

8 

2 

15 

25,550 

730 

See Text 

1 .OE-OE 
1743 

0.08 

See Text 

8 

2 
15 

25,550 

730 

CT 

Rationale/ 

Reference 

See Text 

EPA, 1993 
__ 

EPA, 1993 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 

(2) 
EPA, 1997 

(3) 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CsxIRSxCF3xflxEFxED 

BWxAT 

Dermaliy Absorbed Dose (rng&t/day) = 

:sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 



TABLE 4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

\I 
Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water UN. See Text See Text See Text See Text Intake (mg/kg/day) = 

CR Contact Rate Lihour 0.05 EPA, 1988 0.05 EPA, 1988 QrVxCFtxCFxETxEFxED 
CF Conversion factor w-w 0.001 -- 0.001 __ 

BW x AT 
ET Gqx~ure Time hours/event 4 (1) 2 (1) 
EF Exposure Frequency events/year 18 (1) 8 (1) 
ED Exposure Duration years ‘8 EPA, 1993 2 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 730 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text (2) See Text (2) Dermally Absorbed Dose (mgIkg/day) 

SA Skin Surface Available for Contact cm2 1743 (3) 1743 (3) DAeventxEVxEFxEDxSA 
Ev Event Frequency eventslday 1 (1) 1 (1) = BWxAT 
ET Exposure Time hours/event 4 (1) 2 (1) 

EF Exposure Frequency days/year 18 (1) 8 (1) 

ED Exposure Duration years 8 EPA, 1993 2 EPA, 1993 See text for calculation of DAevent. 

BW Body Weight kg 15 EPA, 1993 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

EPA, 1989 

Notes: 

(1) - Professional judgement. Assumes 1 day a week for summer months (May through August). CTE is 50 percent of RME 

(2) : Refer to supporting text. 

(3) -Assume 25 percent of total body surface area available for contact. 

sourcas: 

EPA, 1988: Superfund Exposure Assessment Manual. 



TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

SurfacaISubsurfaca Soil 

Site 57 - Upgradient 

Parameter Definition Intake Equation/ 

Model Name 

Conversion Factor 3 

Exposure Frequency 

Exposure Duration 

CsxIRSxCF3xFtxEFxED 

BWxAT 

Conversion Factor 3 

Skin Surface Available for Contact 

Soil to Skin Adherence Factor 

CsxCF3xSAxSSAFxDABSxEFxED 

BWwAT 

Exposure Frequency 

Exposure Duration 

Notas: 

(1) -,Assume 25 percent of total body purfaca area available far contact., 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAMO/l-891002. 

EPA, lQQ3: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA1600/P-Q51002Fa. 



TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD. MARYLAND 

Site 57 - Upgradient 

Exposure Route Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water m9k See Text See Text See Text See Text Intake (mg/kg/day) = 

IR Ingestion Rate L/day 2 EPA. 1993 1.4 EPA, IQ93 CW x IR x EF x ED 
EF Exposure Frequency 

ED Exposure Duration 

days/year 350 

years 24 

EPA, IQ93 

EPA, 1993 

234 EPA, 1993 

7 EPA, 1993 Bw x AT 
BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 

Dermal DAevent Absorbed dose per event mgIcrn2event See Text See Text 

SA Skin Surface Available for Contact cm2 20000 EPA, 1992 

Ev Event Frequency evenWday I EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, IQ92 

EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration Yea= 24 EPA, 1993 

BW Body Weight c kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 

N’ 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91101 IB. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

70 EPA, 1993 

25,550 EPA, 1989 

2555 EPA, 1989 

See Text See Text Demrally Absorbed Dose (mgikg/day) 

20000 EPA, 1992 DAeventxEVxEFxEDxSA 
1 EPA, IQ92 = 

BWxAT 
0.167 EPA, 1992 

234 EPA, 1993 

7 EPA, 1993 See text for calculation of DAevent. 

70 EPA, 1993 

25,550 EPA, 1989 

2,555 EPA, 1989 



‘. 

i 

Inhalation 

TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

adium: Gmundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Adult Residents 

Racaotor Aae: Adult 

cw 
Ra 

Ds 

Dt 

Fr 

sv 

Ts 

d 

Tl 

Ts 

ml 

ms 

K 

IRsh 

EF 

ED 

BW 

AT-C 

AT-N 

Chemical Concentration in Water 

Air Exchange Rate 

Shower Duration 

Total Time in Bathroom 

Shower Water Flow Rate 

Shower Room Air Volume 

Shower Droplet Drop Time 

Shower Droplet Diameter 

Calibration Water Temparatura 

Shower Water Temperature 

Water Viscosity at Tl 

Water Viscosity at Ts 

Mass Transfer Coefficient 

Inhalation Rate 

Exposure Frequency 

Exposure Duration 

Brxty Weight 

Averaging Time (Cancer) 

IAveraging Time (Non-Cancer) 

Units 

mg/L 
mini 

min 

min 

Umin 

m3 

set 

mm 

K 

K 

cp 

cp 
min 

Umin 

days/year 

years 

kg 
days 

davs 

RME 
Value 

See Text 

1.7E-02 

1 .SE+Ol 

2.OE+Ol 

2.OE+Ol 

6.OE+oo 

2.OEtOO 

1.0E+00 

2.9E+02 

3.2E+02 

9.8E-01 

0.616 

2.70 

IO 

350 

24 

70 

25,550 

8,760 

RME 
Rationale/ 
Reference 

See Text 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

CTE 
Value 

See Text 

I .7E-02 

1 .OE+Ol 

1.5E+Ol 

2.OE+Ol 

&OE+OO 

2.OE+OO 

1 .OE+OO 

2.9E+02 

3.2E+02 

Q.EE-01 

0.616 

2.70 

IO 

234 

7 

70 

25,550 

2.555 

CTE 
Rationala/ 
Reference 

See Text 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

default value 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 

aster & Chrostowski Inhalation Model 



TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical concentration in soil mg/kg See Text See Text 

IRS Ingestion Rate mglday 100 EPA, IQ93 

CF3 Conversion Factor 3 Ww I .OE-08 -_ 

FI Fraction Ingested unitless I EPA, 1993 

EF Exposure Frequency daysEyear 350 EPA, IQ93 

ED Exposure Duration years 24 EPA, IQ93 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25.550 EPA, 1989 

AT-N Averaging lime (Non-Cancer) days 8780 EPA, IQ89 

Dermal cs Chemical concentration in soil msncg See Text See Text 

CF3 Conversion Factor 3 Ww 1 .OE-08 -- 

SA Skin Surface Available for Contact cm2 5000 (1) 

SSAF Soil to Skin Adherence Factor rng/cm2/event 0.07 EPA, IQ97 

DABS Absorption Factor unitless See Text See Text 

EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration years 24 EPA, IQ93 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, IQ89 

AT-N Averaging Time (Non-Cancer) days 8780 EPA, 1989 

Notes: 

(1) -Assume 25 parcant of total body surface area available for contact. 

sources: 

EPA, 1989: Risk Assessment Guidance for Supenimd. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l -89/002. 

EPA, 1993: Superfimd Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPA/800/P-Q51002Fa. 

CTE 

Value 

See Text 

50 

l.OE-08 

I 

234 

7 

70 

25,550 

2555 

See Text 

l.OE-08 

5000 

0.01 

See Text 

234 

7 

70 

25,550 

2555 

CTE Intake Equation/ 

Rationale/ Model Name 

Reference 

See Text Intake (mg/kg/day) = 

EPA, IQ93 
CsxIRSxCF3xFtxEFxED 

-_ 

EPA, 1993 
BWxAT 

EPA, 1993 

EPA, 1993 

EPA, IQ93 

EPA, 1989 

EPA, 1989 

See Text Dermally Absorbad Dose (mgIkg/day) = 
-_ CsxCF3xSAxSSAFxDABSxEFxED 

(1) BWxAT 
EPA, 1997 

See Text 

EPA, 1993 

EPA, I Q93 

EPA, 1993 

EPA, 1989 

EPA, 1989 



Exposure Route 

Notes: 

Sources: 

naiio Timeframe: Future 

edium: Surface/Subsurfaca Soil 

Exposure Medium: Air 

Site 57 - Downgradient 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Parameter 
Code 

Parameter Definition Units 

CA Chemical concentration in air 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.25 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDtAN HEAD, MARYLAND 

mg/m3 
m3Ihour 

hours/day 

days/year 

years 

kg 

days 

davs 

RME 
Value 

See Text See Text 

0.83 EPA, 1993 

24 EPA, 1993 

350 EPA, IQ93 

24 EPA, IQ93 

70 EPA, 1993 

25550 EPA, 1989 

8780 EPA, 1989 

RME 
Rationale/ 
Reference 

CT 
Value 

See Text 

0.83 

24 

234 

7 

70 

25550 

2555 

CT 
Rationale/ 
Reference 

See Text 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 
Model Name 

Intake (mgnCg!day) = 

CAxIRxETxEFxED 

BWxAT 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

619199 



TABLE 4.28 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDtAN HEAD, MARYLAND 

Exposure Route Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water WL See Text See Text See Text See Text Intake (mg/kg/day) = 

IR Ingestion Rate L/day 2 EPA, 1993 I .4 EPA, 1993 CM/ x IR x EF x ED 
EF Exposure Frequency 

ED Exposure Duration 

days/year 350 

years 24 

EPA, IQ93 

EPA, IQ93 

234 EPA, 1993 

7 EPA, IQ93 Bw x AT 

Dermal 

BW Body Weight kg 70 EPA, IQ93 70 EPA, 1993 

AT-C Averaging Tima (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8780 EPA, 1989 2555 EPA, 1989 

DAevent Absorbad dose per event mg/cm2event See Text See Text See Text See Text Demally Absorbad Dose (mgIkg/day) 

SA Skin Surface Available for Contact cm2 20000 EPA, 1992 20000 EPA, 1992 DAeventxEVxEFxEDrSA 
Ev Event Frequency events/day 1 EPA, 1992 I EPA, 1992 = 

BWxAT 
ET Exposure Time hours/event 0.25 EPA, 1992 0.187 EPA, IQ92 

EF Exposure Frequency days/year 350 EPA, lQQ3 234 EPA, 1993 

ED Exposure Duration years 24 EPA, IQ93 7 EPA, 1993 Sea text for calculation of DAevent. 

BW Body Weight kg 70 EPA, IQ93 70 EPA, IQ93 

AT-C Averaging Tima (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging lime (Non-Canner) days 8,780 EPA, 1989 2,555 EPA, 1989 

Notes: 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-89/002. 

EPA, 1992: Darmal Exposure Assessment: Principles and Applications. EPA/800/8-Ql/Ol I B. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 



TABLE 4.27 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Receptor Population: Adult Residents 

Exposure Route Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation cw Chemical Concentration in Water mglL See Text See Text See Text See Text Foster & Chmstowski Inhalation Model 

Ra Air Exchange Rate miri’ 0.0188 default value 0.0188 default value 

Ds Shower Duration min 15 default value 10 default value 

Dt Total lime in Bathroom min 20 default value 15 default value 

Fr Shower Water Flow Rate Umin 20 default value 20 default value 

sv Shower Room Air Volume m3 8 default value 8 default value 

Ts Shower Droplet Dmp Tima SeC 2 default value 2 default value 

d Shower Dmplet Diameter mm 1 default value I default value 

Tl Calibration Water Temperature K 293 default value 293 default value 

Ts Shower Water Temperature K 318 default value 318 default value 

ml Water viscosity at Tl cp 0.982 default value 0.982 default value 

ms Water viscosity at Ts CP 0.818 default value 0.818 default value 

K Mass Transfer Coafficient min 2.78 default value 2.70 default value 

IRsh Inhalation Rate Umin 10 default value IO default value 

EF Exposure Frequency daystyaar 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1993 7 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, IQSQ 25,550 EPA, 1989 

AT-N Averaging Tima (Non-Cancer) days 8,780 EPA, 1989 2,555 EPA, IQSQ 



TABLE 4.28 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Exposure Route Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Narna 

Reference Referenda 

Ingestion cs Chemical concentration in soil mglkg See Text See Text See Text See Text Intake (mglkglday) = 

IR-S Ingestion Rate mg/W 100 EPA, 1993 50 EPA, 1993 
CsxIRSxCF3xflxEFxED 

CF3 Conversion Factor 3 Wms l.OE-06 _- 1 .OE-O6 _- 

FI Fraction Ingested unittess 1 EPA, 1993 1 EPA, 1993 
BWxAT 

EF Exposure Frequency days/year 16 (1) a (1) 

ED Exposure Duration years 24 EPA, 1993 7 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Tfma (Non-Cancer) days 8760 EPA, 1989 2555 EPA, 1989 

Dermal cs Chemical concentration in soil mcU&t See Text See Text Sea Text See Text Dermally Absorbad Dose (mgikglday) = 

CF3 Conversion Factor 3 ks’mg 1 .OE-06 __ 1 .OE-06 __ CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 5000 (2) 5000 (2) BWxAT 
SSAF Soil to Skin Adherence Factor mg/cmUevent 0.07 EPA, 1997 0.01 EPA, 1997 

DABS Absorption Factor unitless See Text See Text See Text See Text 

EF Exposure Frequency days/year 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration * years 24 EPA, 1993 7 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1969 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 2555 EPA, 1989 

(1) TAssumes 1 day a week for summer months (May through August). CTE is 50 parcant of RME. 

(2) -Assume 25 percent of total body surfaca area available for contact. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA!540/1-89/g02. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPA/600/P-951002Fa. 



TABLE 4.29 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDlAN HEAD, MARYLAND 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 
Reference 

Ingestion cw Chemical Concentration in Water w- See Text See Text 

CR Contact Rate L/hour 0.05 EPA, 1988 

CF Conversion factor Wms 0.001 _- 

ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency events/year 16 (1) 
ED Exposure Duration years 24 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2event See Text See Text 

SA Skin Surface Available for Contact cm2 5000 (2) 
Ev Event Frequency events/day 1 (1) 
ET Exposure Time hours/event 4 - (1) 
EF Exposure Frequency days&ear 16 (1) 
ED Exposure Duration Y=m 24 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 

Notes: 

(1) - Professional judgement. Assumes I day a week for summer months (May through August). CTE is 50 percent of RME. 

(2) : Assume 25 percent of total body surface area available for contact. 

sources: 

EPA, 1988: Superfund Exposure Assessment Manual. 

EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-897002. 

EPA, 1993: Superhmd Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CTE 
Value 

See Text 

0.05 

0.001 

2 

8 

7 

70 

25550 

2555 

See Text 

5000 

1 

2 

8 

7 

70 

25550 

2555 

CTE Intake Equation/ 
Rationale/ Model Name 
Reference 

See Text Intake (mg/kg/day) = 

EPA, 1988 CWxCRxCFxETxEFxED 
__ 

(1) 
BW x AT 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text Dermalfy Absorbed Dose (mg/kg/day) 

(2) DAeventxEVxEFxEDxSA 
N/A = 

BWxAT 
(1) 

(1) 
EPA, 1993 See text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.30 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

.~i I 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Child Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water mglL See Text See Text See Text See Text Intake (mg/kg/day) q 

IR Ingestion Rate L/day 1 EPA, 1993 1 EPA, 1993 CW x IR x EF x ED 
EF Exposure Frequency days/year 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 2 EPA, 1993 Bw x AT 
BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 

Dental DAevent Absorbed dose per event mg/cm2-event Sea Text See Text 
SA Skin Surface Available for Contact cm2 6970 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, 1992 

EF Exposure Frequency days&ear 350 EPA, 1993 

ED Exposure Duration years 7 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,555 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol I: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA16001691101 IB. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

15 

25,550 

730 

See Text 
6970 

1 

0.167 

234 

2 

15 

25,550 

730 

EPA, 1993 

EPA, 1969 

EPA, 1989 

See Text Dermally Absorbed Dose (mgIkg/day) 

EPA, 1992 DAeventxEVxEFxEDxSA 
EPA, 1992 = 

BWxAT 
EPA, 1992 

EPA, 1993 

EPA, 1993 See text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.31 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

\ 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Adult Residents 

Exposure Route Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Nama 

Reference Reference 

Ingestion cw Chemical Concentration in Water mg/L See Text See Text See Text See Text Intake (mg/kg/day) = 

IR Ingestion Rate L/day 2 EPA, 1993 1.4 EPA, 1993 CW x IR x EF x ED 
EF Exposure Frequency days/year 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duratfon years 24 EPA, 1993 7 EPA, 1993 Bw x AT 
BW Body Weight kg 70 EPAA. 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1969 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text 

SA Skin Surface Available for Contact cm2 20000 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, 1992 

EF Exposure Frequency days/year 350 EPA, 1993 

ED Exposure Duration years 24 EPA, 1993 

BW Body Weight kg 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 6,760 EPA, 1969 

Notes: 

sources: 

EPA, 9989: Risk Assessment Guidanca for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-911011 B. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

70 

25,550 

2555 

SW Text 

20000 

1 

0.167 

234 

7 

70 

25,550 

2,555 

EPA, 1993 

EPA, 1989 

EPAA, 1989 

See Text Dermally Absorbed Dose (mg/kg/day) 
EPA, 1992 

DAeventxEVxEFxEDxSA 
EPA, 1992 = 

BWxAT 
EPA, 1992 

EPA, 1993 

EPA, 1993 Sea text for calculation of DAevent. 

EPA, 1993 

EPA, 1989 

EPA, 1989 



TABLE 4.32 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Expsure Route Paramater Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationala/ Model Nama 

Referenca Reference 

Inhalation cw Chemical Concentration in Water mglL See Text See Text See Text See Text Foster 8 Chrostowski Inhalation Model 

Ra Air Exchange Rate min-1 1.7E-02 default value I .7E-02 default value 

Ds Shower Duration min 1.5E+Ol default value l.OE+Ol default value 

In Total Hma in Bathream min 2.OE+Ol default value 1.5E+Ol default value 

Fr Shower Water Flow Rate Umin 2.OE+Ol default value 2.OEtOl default value 

sv Shower Room Air Volume m3 a.OE+oo default value a.OE+oo default value 

Ts Shower Droplet Drop Time SeC 2.0E+00 default value 2.OE+OO default value 

d Shower Droplet Diameter mm 1 .OE+OO default value 1 .OE+OO default value 

Tl Calibration Water Temperature K 2.9E+02 default value 2.9E+02 default value 

Ts Shower Water Temperature K 3.2E+02 default value 3.2E+02 default value 

ml Water Viscosity at Tl CP 9.8E-01 default value 9.8E-01 default vaiue 

ms Water Viscosity at Ts w 0.61 a default value o.aia default value 

K Mass Transfer Co&dent min 2.78 default value 2.76 default value 

IRsh Inhalation Rate Umin IO default value 10 default value 

EF Exposure Frequency days/year 350 EPA, 1993 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1993 7 EPA. 1993 

BW Body Weight kg 70 EPA, 1993 70 EPA, 1993 

AT-C Averaging Tima (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Tima (Non-Cancer) days 8,760 EPA, 1989 2,555 EPA, 1989 



) 

TABLE 5.1 

\ 
? 

NON-CANCER TOXICITY DATA - ORAL/DERMAL 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DiViSiON NSWC 

INDIAN HEAD, MARYLAND 

Oral RtD 

Value 

- 

Oral to Derrnai 

Adjustment Factor (1) 

Adjusted 

Dermal 

RfD (2) 

Units sources of Rrn: 

Target Organ 

Dates of RtD: 

Target Organ (3) 

WMDPM 

Primary 

Target 

OQpXl 

Liver 

N/A 

Blood 

Liver 

Liver 

N/A 

Liver 

N/A 

NM 

Skin 

Liver 

Blood. CNS 

CNS 

N/A 

orei Rm 

Units 

nwWday 

nwwdw 

Wktlday 

nwkgldav 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchmnic 

Chronic 

Chronic 

Chronic 

Q.OE-63 

3.OE-02 

1 .OE-O2 

1 .OE-Ol 

1 .OE-O2 

2.OE-01 

1 .OE-O2 

6.OE-03 

ds-1 .IDichloroethene 

Acetone Chronic 

Chloroform Chronic 

Ethyl Ether Chronic 

Tebachlomethene Chronic 

Trkhlwoethene Chronic 

. Vlnyt Chloride Chronic 

svocs 

Benzo(a)anthracene Chronic 

Benzo(b)fluorenthene Chronic 

Benzo(a)pymne Chronic 

Dibanzo(a.h)anthracene Chmnic 

Indeno(l.2.3-cd)pyrene Chronic 

lnomantcs 

Amenic Chronic 

imn Chronic 

Lead Chronic 

Manganese Chronic 

Vanadium Chronic 

Notes; 

(1) - USEPA Region III 

(2) - RfDdermal = RfDoral x Oral to Dennai Adjustment Factor 

(3) For IRIS veiues date that IRIS was saarched. 

For HEAST values, provide the date of HEAST. 

FOR EPAIII, date of RBC Table. 

3.OE-04 

3.OE-01 

N/A 

2.OE-02 

7.OE-03 
- 

Uncertainty/Modifying 

Factors 

Q.OE-03 IRIS 

EPAtli 

Ot3Kll/Qg 

04/12/QQ 

r/97 

lOtlOll 

N/A 

mglkglday 

mglkglday 

mglk@W 

waW/day 

wWW 

mglkQ/daY 

mglkglday 

mrNWday 

mrulm/dev 

3.OE-02 

1 .OE-02 

1 .OE-Ol 

HEAST 

IRIS 

IRIS 

wm1/99 

CWOli99 1 .OE-B2 

2.0501 

1 .OE-B2 

6.OE-03 

N/A 

3oQoll IRIS 

1Owl IRIS 

oam1199 

OS/Ol/QQ 

04/l a99 

OB/gli9Q 

EPAIII 

N/A 

N/A N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

mglkgldey 

IIIQkQlday 

mglkglday 

mwWdaY 

WWdw 

N/A 

N/A N/A 

N/A NIA N/A 

N/A N/A 

N/A 

N/A 

3.OE-04 mwkaldav 3/l IRIS 

N/A EPAiil 

NIA N/A 

OWOlB9 

N/A 

N/A 

oaml99 

7l97 

3.OE-01 

N/A 

1.2E-63 

4.2E-04 

N/A 

6% 

6% 

111 

100 HEAST 

N/A = Not Applicable 

IRIS = integrated Risk lnfonnation System 

HEAST= Health Effects Assessment Summary Tables 

EPAlll = USEPA Region iii Risk-Based Concentration Table, April 12, 1999. 

0 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Units Adjusted 

Inhalation 

Rfi) (1) 

Units Primary 

Target 

Organ 

Combined 

Uncertainty/Modifying 

Factors 

N/A 

EPAIII 

N/A 

N/A 

EPAIII 

N/A 

EPAIII 

N/A 

N/A 

N/A 

4/l 2l99 

N/A 

NIA 

4llzl99 

N/A 

4/12/99 

NIA 

NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

IRIS 06/01/99 

N/A N/A 

Chemical 

of Potential 

Concern 

Chronic4 

Subchronic 

Value 

inhalation 

RfC 

N/A N/A 

N/A 

&Q 

,l-Dichloroethene 

,2-Dichloroethane 

NIA 

Chronic N/A 

N/A NIA 

N/A 

N/A 

N/A 

Chronic liChlorofonn N/A NIA 

Ethyl Ether Ir etrachloroethene 

N/A 

NIA 

NIA 

N/A Chronic 

Trichloroethene NIA N/A 

N/A N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

Dibenzo(a,h)anthracene 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A N/A 

N/A NIA N/A 

lllmn 
N/A N/A 

5E-05 

NIA 

Chronic 

N/A 

(mg/m3) 
N/A lbanadium N/A 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Chemical Chronic! Value 

of Potential S&chronic Inhalation 

Concern RfC 

t 

N/A = Not Applicable 

(I) Provide equation used for derivation in text. 

(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

For NCEA values, provide the date of the article provided by NCEA 

Units Adjusted 

Inhalation 

RfD (1) 

Units Primary Combined 

Target Uncertainty/Modifying 

Organ Factors 

Sources of 

RfCRfD: 

Target Organ 

Dates (2) 

(MMIDDIYY) 



: 

TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

vocs 
1 ,l-Dichloroethene 

1 ,BDichloroethane 

cis-1,2-Dichloroethene 

Acetone 

Chloroform 

Ethvl Ether 

6.OE-01 100% 

9.1 E-02 100%. 

N/A 100% 

N/A 100% 

6.1 E-03 100% 

N/A 100% 

Date (3) 

(MMIDDPIY) 

Adjusted Dermal 

Cancer Slope Factor (2) 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source 

6.OE-01 

9.1E-02 

N/A 

N/A 

6.1 E-03 06101199 

06/01/99 N/A 

52E-02 Tetrachloroethene 52E-02 100% 

Ttichloroethene l.lE-02 100% 

Vim4 Chloride 1.9E+OO 100% 

i.lE-02 

1.9E+OO 

7.3E-01 

svocs 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

lndeno(l.2.3~cd)ovrene 

lnoroanics 

Arsenic 

Iron 

Lead 

Manganese 

Vanadium 

7.3E-01 100% 

7.3E-01 100% 

7.3E+OO 100% 

7.3E+OO 100% 

7.3E-01 100% 

1.5E+oo 100% 

N/A 100% 

N/A NIA 

N/A 6% 

N/A 100% 

7.3E-01 

7.3E+OO 

7.3E+OO 

N/A 7.3E-01 

15E+OO 06101199 

N/A 

06lOll99 

N/A 

N/A 

N/A N/A 

N/A N/A 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Chemical 

of Potential 

Concern 

Oral Cancer Slope Factor Oral to Dermal 

Adjustment 

Factor (1) 

Adjusted Dermal 

Cancer Slope Factor (2) 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date (3) 

(MMIDD/YY) 

Notes: 

IRIS = Integrated Risk Information System EPA Group: 

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen 

(1) - USEPA Region Ill Bl - Probable human carcinogen - indicates that limited human data are available 

(2) - CSFdermal = CSForaUOral to Dermal Adjustment Factor. 82 - Probable human carcinogen - indicates sufficient evidence in animals and 

(3) - For IRIS values, provide the date IRIS was searched. inadequate or no evidence in humans 

For HEAST values, provide the date of HEAST. C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 
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TABLE 6.2 

CANCER TOXICITY DATA - INHALATION 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Chemical 

of Potential 

Concern 

VocS 

1 ,l-Dichloroethene 

1 ,P-Dichloroethane 

c&-l ,P-Dichloroethene 

Acetone 

Chloroform 

Ethyl Ether 

Tetrachloroethene 

Ttichloroethene 

Vinyl Chloride 

glocs 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Indeno(1 ,S,Scd)pyrene 

Inoroanics 

Arsenic 

Iron 

Lead 

Manganese 

Vanadium 

Unit Risk Units 

5.OE-05 (uglm3) -I 

2.6E-05 (uglm’) -l 

N/A N/A 

N/A N/A 

2.3E-05 (uglm’) -l 

N/A N/A 

N/A (uglm’) -I 

N/A N/A 

8.4G05 (uglm3) -l 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

4.3E-03 (uglm3) -l 

N/A N/A 

N/A N/A 

N/A NlA 

N/A N/A 

Adjustment 

3,500 

3,500 

N/A 

N/A 

3,500 

N/A 

3,500 

N/A 

3,500 

N/A 

NlA 

N/A 

N/A 

N/A 

3,500 

N/A 

NlA 

N/A 

N/A 

Inhalation Cancer 

Slope Factor 

1 .BE-01 

9.1 E-02 

N/A 

N/A 

8.1E-02 

N/A 

2.OE-03 

6.OE-03 

3.OE-01 

N/A 

N/A 

3.1 E+OO 

N/A 

N/A 

1.5E+Ol 

NlA 

N/A 

N/A 

N/A 

Units Weight of Evidence/ Source Date (1) 

Cancer Guideline (MMIDDPPI) 

Description 

(mglkglday) -’ C IRIS 06/01/99 

(mglkglday) -’ 82 IRIS 06101199 

NIA D N/A N/A 

N/A D N/A NlA 

(mglkglday) -’ 82 IRIS 06lOll99 

N/A NlA N/A NIA 

(mglkglday) -’ WA EPAIII 4/l 2’99 

(mglkglday) -’ N/A EPAIII 4/l 2’99 

(mglkglday) -’ N/A HEAST 7197 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

(mglkglday) -’ 82 EPAIII 4/l 2’99 

N/A NlA N/A N/A 

N/A N/A N/A N/A 

(mglkglday) -’ A IRIS 06/01/99 

N/A NlA N/A N/A 

82 N/A N/A N/A 

D NlA N/A NlA 

N/A NlA N/A WA 



TABLE 6.2 

CANCER TOXICITY DATA -- INHALATION 

SITE 57 - FORMER DRUM STORAGE AREA 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYlAND 
PAGE 2 OF 2 

Chemical 

of Potential 

Concern 

Unit Risk Units Adjustment Inhalation Cancer 

Slope Factor 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date (1) 

(MMIDDiYY) 

b. 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 

(1) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

For NCEA values, provide the date of the article provided by NCEA. 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 
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TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Currant/Future 

t 

edium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Full-Time Employees 

Exposure 

R&e 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

value Units 

Rwte 

EPC 

Value 

Route 

EPC 

U&s 

EPC lnlake Intake Reference Reference Reference Referenca Hazard 

S&C&d (Non-Cencar) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (I) 

Ingestion Arsenic 9.6 wh3 9.6 

(Total) 

Dennal Arsenic 9.6 m9.W 9.6 

(Total) 

(1) Specify Medium-Specific(M) or Route-Specify: EPC sewed for hazard calculation. 

(2) Specify ii subchronic. 

mob 

m9h 

M 4.7E-06 m&&W 3.OE-04 mglkgldw N/A N/A 1.6E-02 

1.6E-D2 

M 2.4E-06 wWW 3.OE.04 wWW N/A N/A 6.1EQ3 

8.1E~J3 



TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure 

ROUi.9 

Chemical 

of Potential 

ConCem 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Rout9 

EPC 

Value 

Rwt.3 

EPC 

UlIit.5 

EPC Intake Intake Reference Reference 

Wetted (NonGancer) (Non-Cancer) Dose (2) Dose Units 

for Hazard Units 

Calarlation (1) 

m@s 9.6 M 2.1E-W mancacdav 3.OE-04 

(Total)1 I I II I I I -> 
Total Hazard Index Across All E 

Reference 

I I 

Reference Hazard 

Concentration Cmcmtrstion Quotient 

Units I I 
N/A I N/A 1 6.9E.03 

I (Total)1 I I I I II I I I 
WIllal lArsenlc I 9.6 msnc9 9.6 1 mN9 M 11 2.1E-07 1 m@WW 1 3.OE-04 1 menterdw 

(1) SpaMy Medium-SpeMc (M) or Route-Specific(R) EPC seceded for hazard calculation. . . . 

(2) SpecNy 1 sutironic. 
..y 



TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Current/Future 

Site 57 - Downgradient 

Receptor Population: Full-Time Employees 

Exposure 

Rwta 

Chemical 

of Potential 

CO”W”7 

Medium Medium 

EPC EPC 

Value Units 

Routa 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference RefaraflCa Reference Hazard 

Salacfad (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concantration Concentration Quotient 

for Hazard U”its Units 

Calculation (I) 

klgastii Bamo(a)Pyre”a 1.7 me/k9 1.7 

Be”zo(b)fluora”thana 4.2 mN9 4.2 

Banza(a)anthrabana 2.3 m&e 2.3 

Dibenzo(e,h)anthracana 0.35 mgnc9 0.35 

I”de”o(1,2,3cd)pyra”a 0.97 mN9 0.97 

Arsenic 103 m9ht 163 

(Total) 

Dennal Ba”wa)Pyre”a 1.7 mm9 1.7 

Banro(b)ftwranthene 4.2 mN9 4.2 

BE”ZO(a)a”thElW~ 2.3 mence 2.3 

Dibanzo(a,h)anthracane 0.35 m9h 0.35 

Indeno(l.2.3-cd)pyra”a 0.97 mm9 0.97 

Arsenic 103 mg/kg 103 

(Total) 

(I) Specify Medium-Specifi (M) or Route-Spacific (R) EPC selected for hazard balbulation. 

(2) SpacXy lf subchronic. 

mm9 

me/kc 

mence 

mglk9 

mm9 

m@9 

me9 

mm9 

mm9 

m9M 

m&e 

mm9 

M 6.3E-67 WWdaY NIA WWdw N/A NIA __ 

M 2.lE-D6 WWW N/A fw!hVdav NIA N/A __ 

M l.lE-06 wWday N/A wk?W N/A N/A __ 

M 1.7E-67 w%bJw N/A WWday NIA NIA -- 

M 4.7E-07 wWdaY N/A wW% N/A N/A -- 

M 5.OE05 mglkglday 3.OE-64 fWkWw N/A N/A 1.7E-61 

1.7E-01 
M 1.9E-06 wWW NIA wWday N/A N/A -- 

M 4.6E-06 wk#day N/A WtkW NIA N/A __ 

M 2.5E.66 m&Wv N/A wWW NIA N/A -_ 

M 3.6E.67 mvwday N/A mwWdw N/A N/A __ 

M 1.iE-06 mwW% N/A mglkglday NIA N/A __ 

M 2.6E-05 ~9Ndav 3.OE-64 w%tW N/A N/A 6.7E-62 

6.7E.62 

Total Hazard Index Across All Exposure Routes/Pathways m 



TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: CwenVFuture 

Site 57 - Downgradient 

Receptor Population: Full-Time Employees 

EXpOSWO 

Rwla 

ChemiCal 

of Potential 

ConOem 

Medium Medium 

EPC EPC 

Value units 

RWta 

EPC 

Value 

Route 

EPC 

Untis 

EPC Intake intake RefWWlC.3 Reference Reference Reference Hazard 

Seladed (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard UIlitS Units 

Calculation (1) 

gestion Benzo(a)w-- 1.7 mgnce 3.7 mm M 3.6E-07 meWday NIA mWW N/A N/A _- 

Banzo(b)ftuoranthane 4.2 mence 4.2 me/kg M 9.0E.07 wWday N/A WWW N/A N/A __ 

Benzo(a)anthracene 2.3 mslke 2.3 mm4 M 4.9E-07 WWday N/A WWW N/A N/A __ 

Dibenzo(e,h)anthre 0.35 wh3 0.35 m3m M 7.5E-06 WWW NIA mWW N/A NIA __ 

Indeno(l.2.3cd)pyrana 0.97 mgnce 0.97 ww M 2.1E07 wWW N/A w&WY N/A NIA .- 

Arsenic 103 ma&7 103 mme M 2.2E-05 mglkglday 3.OE-04 mencalday NIA N/A 7.4E-02 

(Total) 7.4E.02 

Hmal Banzo(a)pyrene 1.7 m347 1.7 m*e M 1.6E-07 wWW NIA muWW NIA N/A __ 

Banzo(b)fluoranthane 4.2 mgncg 4.2 Wkg M 4.0E-07 vuWday N/A w&WY NIA N/A _- 

Benro(a)anthracane 2.3 m@e 2.3 mwh M 2.2E-07 w+Way N/A muWJw N/A N/A __ 

Dibanzo(a,h)anthracene 0.35 mgncg 0.35 Wkg M 3.4E-08 wk%Jay NIA wWW NIA N/A -- 

Indeno(l.Z,3cd)pyrane 0.97 m0%7 0.97 fwh M 9.3E-06 mkV~~v WA WWW N/A N/A -- 

Arsenic 103 m.W 103 wk3 M 2.3E06 wWdav 3.OE-04 w4W N/A NIA 7.6EXI3 

(T-0 7.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways \v 

(1) Spacify Medium-Specific (M) or Routa-Specific (R) EPC seledad for hazard calculation 

(2) Specify if sukhronic. 



TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Exposure Medium: Surface/Subsurface Soil 

Site 57 - Upgradient 

Receptor Population: Construction Worker 

EXpOSWS 

Route 

Chemical Medium 

of Potential EPC 

concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Referanca Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (I) 

Ingestion Arsenic 9.6 msnce 9.6 m&a M 4.5E-05 WWW 3.OE.04 wWW N/A N/A 1.5E-01 
. 

(Total) 1.5E-01 

Oennal Arsenic 9.6 WM 9.6 wh M 3.OE-06 wWW 3.OE-04 miYW+aY N/A NIA 1 .OE-D2 

1 .OE-O2 
c 

(Total) 

Total Hazard index Across All Exposure Routes/Pathways 1.6E-01 

(1) Specify Medium-Spa&z(M) of Route-Sp&fc (R) EPC selected for hazard C&utatiin. 

(2) Spec#y If subchronic. 
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TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

SurfacaJSubsurfaca Soil 

site 57 - Upgradient 

EXpJW~ Chemical Medium Medium Route Route EPC Intake Intake Reference Reference RefsmtlCa Raferenca Hazard 

Route of Potantiil EPC EPC EPC EPC S&C&d (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Corxantration Concentration Quotient 

Concam Value Units Value Units for Hazard Units Units 

Calculation (1) 

I 
lng&ii Arsenic 9.6 msnce 9.6 mme M 2.0E-65 wWW 3.OE-04 wWW WA NIA 6.6E-62 

(Total) 6.6E-62 

(1) Spaciry Medium-Spaci5ffi (M) or Route-Specifii (R) EPC selected for hazard calculation. 

(2) speciry rsubchroflic. 



TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Grwndwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradiant 

Receptor Population: Construction Workers 

Receptor Age: Mutt 

Exposure 

Route 

Calatlatiw, ( 

I I I I I 1 
Dannal Il.?-Dichlomathena I 77.5 UN- 1 77.5 1 ugn 1 M 

Intake 

(Non-Cancer) 

Reference 

conc.3ntratm 

N/A 

Reference 

ConCentratll 

Hazard 

Quotient 

N/A 

I 

2.6E-05 

NIA 6.5E-05 

N/A 1 3.5E-04 

1,2-Dichloroathane 2.7 

Chloroform 1.3 

TriChkXOatham, 2.3 

2.7 UN 
1.3 UgR 
2.3 W 

M 7.9E-07 mglkglday 3.OE-02 m#WW N/A 

M 6.5E-07 mgncddw 1 .OE42 wWW NIA 

M 2.lE4X WWdw 6.OE-03 nW.gldaY N/A 

(1) Spa@ Medium-Specifc (M) or Route-Specific(R) EPC selected for hazard cakxlation. 

(2) specify II subchronlc. 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMljM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 
adium: Groundwater 

Exposufe Medium: AK 

Exposure Point: We 57 - Upgradient 

Raceptor Population: Construction worker 
ch-n”+nr A”cc AAIH 

I I Exposure 

Route 

Chemical 1 Mac$~ 1 Mad? 1 ;; 1 Tz 

of Potential 

I I Concern 1 Value 1 Units 1 Value 1 Units 

Inhalation l.l-Dichlwoethena 77.5 w- 6.OE-04 mgIm3 

1,2-Dichbmathana 2.7 ti 3.6E-06 mgim3 

Chlorofm 1.3 wf- 2.6E-06 mgim3 

TrkWxoatimne 2.3 W- 7.5E-06 mglm3 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC salacted for hazard calarlaticn 

(2) specify if subdlronlc. 

Total t azard Index 

Reference 

Dose (2) 

N/A 

1.4E-03 

6.6E05 

N/A 

Reference I Reference I Reference I Hazard 

Dose Unb Concentration Concentration 1 1 Quotient 

Units I I 



TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDlAN HEAD, MARYLAND 

Swnario Timeframe: Future I 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Workers 

Chemical 

of Potential I 

Medrn 1 Medrn 1 ;; 1 ;I 

Dermal 

~ 

I Concam 
I 

Value Untis 

l,l-Oi~loro&ane 

i.2-Diiloroathane 

Chlomfwm 

Trichlwoethene 

77.5 uan 
2.7 w 
1.3 uan 
2.3 WL 

77.5 uan 
2.7 w- 
1.3 w 
2.3 w 

(1) SpecHy Medium-Specific (M) or Route-Spac& (R) EPC selected for hazard calurlatii. 

(2) Spadfy If s&chronic. 

EPC Intake Intake 

Selected (Non-Cancer) (Ntiancar) 

for Hazard Units 

Reference 

Dose (2) 

Rafarenoe Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

Calculation (1)) 

71 3.4E-05 9.OE-03 N/A NIA 3.6E-03 

3.9E-07 

3.3E-07 

1 .OE-O6 

fwWW 3.OE-02 mwkddw N/A N/A 1.3E-05 

wWW 1 OE-02 wWdaY NIA WA 3.3E-05 

mvWdaY 6.OE-03 moW~w N/A N/A 1.7E-04 

4.OE-03 

Total Hazard Index Across All Exposure Routes/Pathways fl 4.OE-03 



TABLE 7.10 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

Siie 57 - Upgradient 

Receptor Population: Consmtdion Worker 

Exposure 

Route 

Chemical 

of Potential 

COllCem 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Rafaranca Rafaranca Hazard 

Seledad (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Cakvlation (1) 

halatii 1 ,I -Diilofoethane 77.5 UN 6.OE-04 

1 ,2-Diilomathane 2.7 UgR 3.6E-06 

Chloroform 1.3 USn 2.6E-06 

Trichloroathana 2.3 ugn 7.5E-06 

(Total) 

(1) Spacify Medium-Specifii (M) or Route-Specific(R) EPC selactad for hazard calculation. 

(2) spacify if subchmnlc. 

mglm3 

me/m3 

mglm3 

mglm3 

R 1.2E-05 mglkgldw N/A mdWw N/A N/A ’ _- 

R 7.4E-06 mglkglday 1.4E-03 mW+W NIA N/A 5 3E-Q5 

R 5.7E-W mcvWdw 6.6E-05 wWW N/A N/A 6.6E54 

R 1.5E-07 wh+W NIA wtkd(W NIA N/A _- 

7.2EM 

Total Hazard Index Across All Exposure Routes/Pathways [ 7.2E-04 



TABLE 7.11 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: SurfacelSubsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construdion Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Salacted (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

t@ll 

lwmal 

TriChlometh+G+ 0.504 m&t 0.504 w% M 2.4E-06 mW’W 6.0E-03 w”WW NlA NlA 3.9E-04 

Benzo(a)anthracane 1.46 mcvw 1.46 mob M 6.9EJx fwwday NIA WWW N/A NlA -_ 

Banzo(a)pyrene 1.13 mdW 1.13 mtht M 5.3E-06 mglkglday NlA wb’day NlA NIA __ 

Banzo(b)fluofanthana 3.43 mvw 3.43 wh M 1.6E-05 wmWw NIA w&Vdw N/A NlA __ 

Dibanzqa.h)anthracene 0.259 w.Qt 0.259 mgncg M 1.2E-06 m@vNw NlA w%Ww NlA N/A __ 

Iridanql,2,3-cd)py?am 0.788 m9.W 0.766 mdW M 3.7E.06 fxvW.W NlA wk%W NlA N/A __ 

Arsenic 71.7 m3M 71.7 mgncg M 3.4E-04 mglkddw 3.OE-04 wWW NIA N/A l.lE+OO 

(Total) l.lE+OO 

Trichloroathene 0.504 mwk3 0.504 mancg M 1.6E-07 w#WW 6.OE-03 wWW N/A N/A 2.6E05 

Banzo(a)anthracena 1.46 mglkg 1.46 mw% M 2.OE-06 WWW NIA WWW NIA NIA __ 

Benzo(a)pyrene 1.13 me/k9 1.13 mm M 1.5E06 wkdday N/A wkdday NIA N/A -_ 

Banzo(b)ftuoranthena 3.43 mdka 3.43 wh M 4.6E-06 mglkddaY NlA wWW N/A N/A __ 

Dibenzqa.h)anthrac 0.259 m@s 0.259 wW M 3.5E07 wtMW NlA m@!#W NIA N/A __ 

Indanql,2$cd)pyrana 0.766 mm 0.76-S wh M l.lE-06 msncddav N/A wWdaY NIA NIA -- 

Arsenic 71.7 m0h 71.7 ma% M 2.2E-05 wWdaY 3.OE-04 wWW NIA NIA 7.4E-02 

(Total) 7.4E.02 

Total Hazard Index Across All Exposure Routes/Pathways IV 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC saladad for hazard calculation. 

(2) Specify if subchronic. 



TABLE 7.12 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

adium: Surfaca/Subsurfaca Soil 

Exposure Medum: Air 

Expnsura Point: Site 57 - Dcwrgradient 

Receptor Populatii: Constructii War 
Pnra”,tnr An* 

Exposure Exposure Chemical Chemical Medium Medium Medium Medium Route Route Route Route EPC EPC Intake Intake Intake Intake R&mnu, Rafaranca Reference Reference ReferelKs ReferelKs Reference Reference Hazard Hazard 

Route Route of Potential of Potential EPC EPC EPC EPC EPC EPC EPC EPC S&CM Selected (Non-Cancer) (Non-Cancer) (Non-Cancer) (Non-Cancer) Dose (2) Dose (2) Dose Units Dose Units Concentration Concantretion Concentration Concantretion Quotient Quotient 

Concern Concern Value Value Units Units Value Value Units Units for Hazard for Hazard Units Units Untta Untta 

Calwlation (1) Celwlation (1) 

Inhalation Inhalation Trichloroathane Trichloroathane 0.504 0.504 mgncg mgncg 2.91E-04 2.91E-04 mftlm3 mftlm3 R R 7.5E-95 7.5E-95 wWdw wWdw N/A N/A mglkgldw mglkgldw N/A N/A N/A N/A _- _- 

(Total) (Total) O.OEtCC O.OEtCC 

(1) (1) Spacify Medium-Spa&K: (M) or Route-Specific(R) EPC setactad for hazard calculation. Spacify Medium-SpecifK: (M) or Route-Specific(R) EPC setactad for hazard calculation. 

(2) (2) Spctfy if subchronic. Spctfy if subchronic. 
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TABLE 7.13 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

co- 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Sekted (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concmtratkm Concentretii Quotient 

for Hazard Units Units 

Catarlattt (1) 

geslkm 

ennal 

Trtchtoroethena 0.504 mSncg 0.504 m8nce M l.OE-% wk#w 6.OE-03 mWdw N/A N/A 1.7E-04 

Benzo(a)anthracene 1.46 mme 1.46 me/kg M 3.OE-06 mb.W N/A wWcW N/A NIA -_ 

Benzo(a)pyrene 1.13 m@g 1.13 wW M 2.3E-06 m@rNw N/A WWdaY NIA N/A __ 

Benzo(b)ftuoranthene 3.43 mcih 3.43 mwW M 7.1E-06 mencW3v NIA mg/kglW N/A NIA -_ 

Dibenso(e.h)anthrace 0.259 wk3 0.259 mance M 5.3E-07 mglkgldw N/A mencsrdw N/A N/A -_ 

Indeno(l,2,3-cd)pyrene 0.766 mma 0.766 m&3 M 1.6E-06 m@WW N/A wVWW NIA N/A -_ 

ArSWlk 71.7 wJ@ 71.7 mma M 1.5E-04 mglkddw 3.OE-04 wWJw N/A N/A 4.9E-01 

(Total) 4.9EOl 

Trichkxoethene 0.504 wh 0.504 mwk3 M 1.4E-06 m@WW 6.OE-03 wWW N/A N/A 2.3E06 

Benzo(a)anthracene 1.46 m&3 1.46 mglk9 M 1.7E-07 wNUdaY NIA WWdw N/A N/A _- 

Benzo(a)pyrene 1.13 mglkg 1.13 m#e M 1.3E-07 WWW N/A w.WYW N/A N/A -_ 

Benzo(b)fluoranthene 3.43 fw% 3.43 m&3 M 4.lE-07 mglkglday N/A wWW NIA N/A _- 

Dibenzo(a,h)anthrace 0.259 mcvW 0.259 mcth M 3.1E-06 wWdaY NIA wWW N/A N/A __ 

Indeno( 1 .?,J-cd)pyrene 0.766 mma 0.766 wk3 M 9.3E-06 mancgIdadav N/A mglkglday N/A N/A -- 

Arsenic 71.7 mU@ 71.7 mance M 2.OE-06 wkddw 3.OE-94 wW.fw N/A N/A 6.5E-03 

(Total) 6.5E-03 

Total Hazard Index Across All Exposure Routes/Pathways 5.OE-01 

(1) Specify Medium-Specific (M) or Route-Spaotf~ (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



, 

TABLE 7.14 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Point: site 57 - Downgradient 

Receptor Population: Constructton Worker 

Receptor Age: Adutt 

Exposure 

Route 

Chemkxl 

of Potential 

ConCam 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Referewe Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentratttn Concentration Quotient 

for Hazard Units Unks 

Calculation (1) 

lhalatiin TridlkXOethe#3 0.504 mwN 2.91E.64 

(Total) 

(1) Specify Medium-Spectftc (M) or Route-Specific(R) EPC selected for hazard C&ulatil. 

(2) Specify tf subdwmk. 

mglm3 R 6.6E-65 wk@w N/A wWW N/A NIA 1 _- 

1 O.OE+W 

Total Hazard Index Across All Exposure Routes/Pathways 11 - - 



TABLE 7.15 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Downgradient 

Receptor Populatii: Constructton Workers 

beceptor Age: Adult 

Exposufe 

Route 

Chemical 

of Potential 

COnCSlll 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Rwte 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Canar) (Non-Cancer) Dose (2) Dose Units Concentration Concentration QUOtii 

for Hazard Untts UnRs 

Calculation (1) 

‘emal 1 ,l-Dichloroethene 29 W 29 4 M 2.5E-05 mcJkerdaY 9.OE-03 WWW WA N/A 2.6E-03 
Chloroform 1.3 USn 1.3 W M 6.5E-07 wWW 1 .OE-O2 WWdw N/A NIA 6.5E-05 

EfJtyl Ether 3953 ug/L 3950 UN- M 6.2E-04 WWdaY 2.OE-01 mglkgldw N/A N/A 3.1E-03 

Tetrachkxcrethene 5.41 w. 5.41 w- M 1.5E05 w&tW l.OE-02 WWW NIA NIA 15E-03 

Trkhloroethene 612 W. 612 W- M 5.6E-04 m@WW 6.OE-03 WWdw N/A N/A 9.3E-02 
Vinyl Chloride 65 uen 65 uen M 3.3E.05 m&Ww N/A WWW N/A N/A __ 

c&1,2-Dichlorcethene 526 W- 526 uti M 2.9E-04 mwW.W 1 .OE-O2 ms’WJay WA N/A 2.9EC2 
(Total) 1.3E-01 

Total Hazard Index Across All Exposure Routes/Pathways m 
(1) Speck Medium-Specifcz (M) cr Route-Specific(R) EPC selected fw hazard calculation. 

(2) Specify 1 subchronic 



edium: Groundwater 

Site 57 - Dowmgradient 

Exposure Exposure 

Route Route 

Chemical 

of Potential of Potential 

concern 

lnhalatbn lnhalatbn l,l-Dchlomethene 

Chloroform 

Ethyl Ether 

Tetrachlorosthene Tetrachlorosthene 

Trtctrlcroethene Trtctrlcroethene 

Vinyl Chloride 

cis-1.2~Diikxoethene cis-1.2~Diikxoethene 

fTotal fTotal 

EPC 

Value 

29 

1.3 

3950 

5.41 

612 

65 

526 

Medium 

EPC 

Units 

TABLE 7.16 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Cakulation (: 

2.2E-64 1 mglm3 R 

2.6E-66 

4.4E-63 

2.5E-95 

2.6E-93 

7.OE64 

l.lE-03 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

(1) Spectfy Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

(2) specify if stironic. 

Intake 

Non-Cancar) 

9.3E-CI6 

l.lE07 

1.6E-M 

l.OE06 

6.2E.65 

2.9E-65 

4.4E-05 

Intake 

(Non-Cancer) 

Untts 

WWdw 

Total I 

Reference 

Dose (2) 

N/A 

6.6E-65 

NIA 

1.4E-01 

NIA 

N/A 

N/A 

zard Index 

Dose Untts 

Reference 

buentration 

WA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

sure Rout6 

Reference 

Concentration 

Units 

‘Pathways 

Hazard 

Quotient 

__ 

1.3E-03 
-- 

7.4E-06 
-- 

-- 

_- 

1.3E-63 .., 

1.3E-D3 



TABLE7.17 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDtAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Domgradient 

Receptor Popubtion: Construction Workers 

Recaotor Aae: Adutt 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Cch-tcem Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Untts 

EPC Intake Intake Reference Reference Reference Referenca Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Untts Units 

Calculation (1) 

‘W-ma1 l,l-Dichtoroethene 29 UN 29 UN- M 1.3E-05 wWW 9.OE.03 wi&YW N/A N/A 1.4E-03 

Chloroform 1.3 W 1.3 uti M 3.3E.07 mu%tJdaY 1 .OE-02 mglkgldw tUA N/A 3 3E-05 

Ethyl Ether 3950 W 3950 W- M 3.lE-04 w%tW 2.OE01 wb+v NIA N/A 15E-03 

Tetrachtoroethene 5.41 W 5.41 UN- M 7.3E-06 mY%tfW 1 .OEO2 wvWW NIA .WA 7.3E-04 

TddllomethetW 612 u@ 612 UN- M 2 6E-W wktW 6 OE-03 w&Way N/A NIA 4 6EJ32 

Vinyl Chloride 05 UgR 65 u& M 1.7E-05 wkWw WA wM.W NIA N/A _- 

cts-1.2-Dichtoroethene 526 u@ 526 UN- M 14E-04 wWW 1 OE-02 mg/kg/daY N/A NIA 1.4EC2 

(Total) 6.4E-02 

~pzE-- 

(1) Specify Medium-SpecZc (M) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify tf subchronic. 



We 57 - Downgradient 

Exposure 

Rome 

Inhalation 

E 

Chemical 

of Potential 

Concern 

I,l-DicMmoethene 

:hNmform 

3hyl Ether 

retmhloroethene 

rrichbroethene 
Vinyl Chloride 

~s-1,2-DttloroetJlene 

(Total 

Medium Medium 

EPC EPC 

Value Units 

29 u(llL 
1.3 uen 

3950 w 
5.41 uan 
612 UglL 
65 w 

526 w. 

Route 

EPC 

Value 

2.2E-64 

2.6Ea 

4.4E-63 

2.5EM 

2.OE-63 

7.0E-W 

l.lE-63 

(1) Spe~tfy Medium-Specific (M) or Route-S~ectfrc (R) EPC selected for hazard cak-ulatii. 

(2) Specify if subchronic. 

TABLE 7.16 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Units 

mglm3 

mglm3 

mglm3 

m9lm3 

mgrm3 

mgfm3 

mglm3 

EPC 

Selected 

for Hazard 

:akulation (1 j 

Intake Intake 

[Non-Cancer) (Non-Cancer) 

Units 

4.6E-06 

5.7E.66 

9.1 E-05 

5.2E-D7 

4.1E-05 

1.5E-65 

2.2E-Wi 

I 

Total I 

Reference 

Dose (2) 

N/A 

6.6E-05 

NIA 

1.4EOl 

NIA 

NIA 

N/A 

rard Index 

Dose Untis 

- 

Reference 

Concentration 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

Isure Route 

Reference 

:orbzentration 

Units 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

Pathways 

F 



In 

03 

e 

TABLE 7.19 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 
Recaotor Ane: Aduk 

I! ----r--. .--- ---.- 

Exposwe 

Rwte 

Chemiil Medium Medium 

of Potential EPC EPC 

ClMOem ValUe Units 

gestbn 

Bmtal 

Benzo(a)pyrene 

Arsenic 

Benzo(a)pyrene 

Arsenic 

(Total) 

(Total) 

0.12 

4.7 

0.12 

4.7 

M 6.6E-06 wWdw N/A m%Wday N/A N/A -_ 

M 2.6E-06 me/kWw 3.OE-C4 wWdaY NIA NIA 6.6Ea3 

6.6E~33 

M 3.2E-C% wWdw N/A mgncgldw N/A NIA __ 

M 2.6E-67 w@tW 3.OE-04 mglkgldw N/A N/A 9.5E-04 

9.5E-04 
- _ . - - .-.. 
Total Hazard IIIdeX Across All tXpOSUre KOUteSlPatnWayS 11 Q.SE43 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard cahxlation. 

(2) Spkfy if subchronic. 



TABLE 7.20 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Dwngradient 

Receptor Age: Adult 

Arsenic 4.7 mslks 4.7 m9h 
(Total) 

bennal Benzo(a)pyrene 0.12 mencg 0.12 mN9 

Arsenic 4.7 mgncg 4.7 mence 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify 1 subchronic. 

for Hazard 

Calculation (1 

Intake 

(Non-Cancer) 

1.7E-06 

6.6E-07 

1.6E09 

1.4E-M) 

Intake 

I I 

Referenoe Reference 

(Non-Cancer) Dose (2) Dose Units 

Units 

I I 

Total Hazard Index Across All Ex 

Reference 

I I 

Reference Hazard 

Concentration Concentration Quotient 

Units I I 
WA N/A -_ 

N/A N/A 2.2E-03 “‘I.< 

I 1 2.2E-03 

NIA 1 N/A 1 _- 

N/A I N/A 1 4.7E-05 . . 

I 1 4.7E-05 

osure Routes/Pathways 

, 

. . 

‘-, 



TABLE 7.21 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYLAND 

Scenario Timeframe: Future 

Medium: Surfaa, Water 

Exposure Medium: Surface Water 

Exposure Point: Site 57 - Dwngradiint 

Receptor Population: Construction Worker 

Receptor Age: Aduil 

lngastii Iron 

Manganese 

(Total) 

Dennal Iron 765 w 705 ug/L M 6.3E-05 

Manganese 363 w 363 ugn M 

(Total) t 

2.9E-05 

Intake 

I 

Reference 

I 

Referenca 

I 

Reference 

I 

Reference 

I 

Hazard 

(NmGancer) Dose (2) Dose Units Concentratiw, Ccncentretion Quotti 

Units Units 

3.OE-01 N/A NIA 4.9E-04 

2.OE-02 

3.OE-01 

1.2E-03 

N/A NIA 3.4Ea3 

3.9E-03 

NIA N/A 2.1E-04 

N/A NIA 2.4E-02 

I I I I 1 2.5E-02 

Total Hazard Index Across All Exposure Routes/Pathways F 2.9E-02 

(1) Specify Medium-Spedfic (M) w Route-Specific (R) EPC s&c&d for hazard calculation. 

(2) SpaMy g subchronic. 



Site 57 - Downgradient 

Receptor Population: Constwctkm Worker 

TABLE 7.22 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Chemical 

of Potential 

ConCam 

Medium Medium 

EPC EPC 

Value unns 

Route 

EPC 

Value 

Route 

EPC 

Units 

Iron 

Uanganese 

lhxl 

Uanganess 

765 w 765 uen 
303 uen 363 ug(L 

(TOW 
705 uen 766 uen 

363 w 363 w 
(Total) 

(1) Sp&fy Medium-Specific (M) of Route-Spectf~: (R) EPC selected for hazard calculation. 

(2) Spedty If subchronic. 

- 
I 

Intake 

(Non-Cancer) 

Units 

Total I 

Dose (2) 

3.OE-01 

2.OE-02 

3.OE-01 

1.2E.03 

zard Index 

Dose Units 

N/A 

N/A 

iL N/A 

N/A 

xoss All Exposure Rout1 

Reference 

Concentration 

Reference 

Conoentratiin 

Units 

N/A 

N/A 

N/A 

N/A 

IPathways 

Hazard 

Quotient 

2.5E-04 

1.7E.03 ‘.- 

2.OE-03 

l.lE-04 

1.2E-02 

1.2E-02 

1.4E-02 



TABLE 7.23 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Chemical 

of Potential 

concern 

Medium Medium 

EPC EPC 

Value unns 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Referenca Reference Reference Hezard 

S&&tad (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration auotbnt 

for Hazard Unls Units 

Calculation (I) 

lgestion 

Nermal 

Vinyl Chloride 

Banto(a)pyrene 

AIsenlc 

Vanadium 

Vinyl Chloride 

Benzo(a)pyrene 

Arsenic 

Vanadium 

(Total) 

(Total) 

1 mgncg 
0.3 me9 
6.4 m*nca 
110 mglkg 

1 mwQ 
0.3 mcm 
6.4 m&3 
110 wh 

1 mme 
0.3 m@g 
6.4 mwW 
116 mslks 

1 mgncg 
0.3 mdb 
0.4 wN7 
116 wh 

M 5.6E07 wWW N/A WWW WA WA -- 

M 1.7E-07 wWW WA WWW WA WA __ 

M 4.7E.06 wWW 3.OE-04 wWW WA WA 1.6E-02 

M 6.7E-05 mglkgldw 7.OE-03 wkdday WA .WA 9.5E-03 

2.5E02 

M 6.lE5S WWW WA wW% WA WA -_ 

M 7.9E-08 nw’Wdav WA mgncglday WA WA __ 

M 5.lE-07 wk?W 3.OE-04 WWdw WA WA 1.7E-03 

M 2.4Em WWdw 4.2E-04 WWdaY N/A WA 5.7E-03 

I 7.4E-03 

Total Hazard Index Across All Exposure Routes/Pathways i 3.3E-02 

(1) Specify Medium-Speci6ic (M) or Route-Specifc (R) EPC selected for hazard calculation. 

(2) Specily ii s&chronic. 



TABLE 7.24 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDlAN HEAD, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Referen?ce Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

~gestii Vinyl Chloride 1 mctk2 1 

BefWalpyr~e 0.3 mence 0.3 

Arsenic 6.4 fw@ 6.4 

Vanadium 116 m&4 116 

(Total) 

lermal Vinyl Chlwtde 1 m&3 1 

Benzqa)pyr- 0.3 wh 0.3 

Arsenic 6.4 m9h 6.4 

Vanadium 116 m9N3 118 

(Total) 

(1) Sp&fy Mediwn-Specific (M) w Route-Specifn: (R) EPC oelacted for hazard calculation 

(2) specify if subchronic. 

M 1.4E-07 wf@W NIA WWday N/A WA __ 

M 4.2E-08 mcuWW NIA wWW NIA NIA _- 

M 1.2E-66 wWW 3.OE-04 wWW NIA WA 3.9E-03 

M 1.7E-05 mgncglW 7.OE.03 n’%WW WA WA 2.4E.03 

6.3E-03 

M 3.OE.G9 mgnc(lrW NIA wWdaY NIA WA __ 

M 3.9E-09 wh$Jw N/A mdkWw WA NIA __ 

M 2.5E-08 mgckgldw 3.OE-04 mglkgldw WA WA 6.5E-05 

M 1.2E-07 w%tW 4.2E-04 mglkgldw N/A NIA 2.8E-04 

3.7E-C-l 

Total Hazard Index Across All Exposure f?outes/Pathways 8.7E03 

_\ 



TABLE 7.25 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenah Timeframe: Current/Future 1 

t 

edium: Surface Water 

Exposure Medium: Surfam Water 

Exposure Point: Site 57 - Sewers 

Receptor Population: Construction Worker 
Rnfn”ttnr All.% 

Exposue 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Unns 

EPC Intake Intake Reference Referenca Reference Raferenca Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Cakxlatii (1) 

gestion l,l-Dichloroethene 0.2 w. 0.2 

AC&VW 725 W 725 

Ethyl Ethar 120 w. 120 

Trtchloroethene 15.2 w 15.2 

ds-1,2Dichlwoethene 9.1 u& 9.1 

Iron 1546 W 1546 

Manganese 119 uen 119 

(Total) 

ermal l.l-Dichloroether~~ 0.2 uen 0.2 

A&one 725 UgR 725 

Ethyt Ether 120 w- 120 

Trichloroathene 15.2 W- 15.2 

cis-1.2-Dichlwoethene 9.1 uen 9.1 

Imn 1546 W- 1546 

Manganese 119 WL 119 

(Total) 

(1) Sp&y Medium-@e&ii (M) or Route-Spacifvz (R) EPC se!ectad for hazard cakxlation. 

(2) Spsdly lfsubchronk. 

M 3.8E-06 WWdw Q.OEJJ3 WWW WA N/A 4 2E-06 

M 1.4E-04 wkWy 1 .OE-Ol w&!JdaY WA NIA 1.4E-03 

M 2.3E-05 fwWdaY 2.OE-01 mglkglday WA NIA 1 lE-04 

M 2.9E-06 WWW 6.OE.03 wWW WA N/A 4.8E-04 

M 1.7E-06 WWW l.OE-02 m#WW WA N/A 1.7E-04 

M 2.9E-04 mglkglday 3.OE-01 m#WW WA NIA 9.7E-04 

M 2.2E-05 wWdw 2.OE-02 WWW WA NIA l.lE-03 

4.2E-03 

M 2.8E-07 wWdw S.OE-03 mvWday WA N/A ’ B.lE-05 

M 7.8E-05 wWdw l.OE-01 WWdw WA N/A 7.6E-04 

M 3.OE-05 WWdaY 2.OE-91 wWW WA N/A 1.5E-04 

M 2.2E-05 wWW 8.OE-03 wWW NIA N/A 3.7E-03 

M 7.9E-06 m@NdaY 1 .OE-O2 wdWdaY WA NIA 7.9E-04 

M 1.2E-04 mslksldw 3.OE-01 vWW WA N/A 4.2E-04 

M 9.6E-06 mencgday 1.2E-03 mglkglday WA N/A 8.OE03 

1.4E.02 

Total Hazard Index Across All Exposure ROUte8/PathWayS 1 1.8E-02 



TABLE 7.26 

CALCUl-ATtON OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: CurrantJFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: site 57 - Savers 

Receptor Populafion: Construction Worker 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

ROUb 

EPC 

Value 

Route 

EPC 

units 

EPC Intake Intake Reference Reference Referenca Referance Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard units Units 

Calculation (1) 

gestlon 

srmal 

l,l-Dllloroethene 9 w 9 @- M 6.5E-07 mN@dw 9.OE-03 mgncgldw N/A NIA ’ 9.4E-05 

Acetone 26 W- 26 W- M 2.6&#6 mancecday l.OE-01 mob% N/A NiA 2.6E-05 

Ethyl Ether I4 w. I4 UeR. M 1.3E-06 me/koW 2.OE-01 fwk#w NIA N/A 6.6E-06 

Trlchloroethene 16 4 I6 w M 1.7E-06 wW% 6.OE-03 wk+w N/A N/A 2.6E-04 

c&-I ,2-Dkhloroettwne 6300 USn 6300 WJ- M 59E04 moW~y 1 .OE-O2 vuWW N/A N/A 5.9E-92 

lrwl 20660 4 26669 W- M 2.OE-63 WWW 3.OE-01 mgnc@dw N/A N/A 6.5E.63 

Manganese 150 uen 150 usn M 1.4E65 w&WY 2.OE-02 wWdw N/A N/A 7.OEu4 

(Total) 6.7E-02 

1.1~Diiloroethene 9 usn 9 UgR. M 1.4E-07 WW% 9.OE-03 wWW NIA N/A 1.5EC5 

Acetone 26 4 26 W. M 3.6E-05 mencelday I .OE-oI wWdw N/A N/A 3.6E-04 

Ethyl Ether I4 ufl 14 ugn M 1.5E-05 mM@-fay 2.OE-01 mglkgrdw NIA N/A 7.5E-65 

Trichkwethene 16 UN 16 UgR M l.lE-05 WWdw 6.OE-03 wWW N/A N/A 1.6E-03 

&1,2-Diiimoethene 6300 U@ 6300 ugn M 4.OEC6 wWW l.OE-02 WWdw N/A N/A 4.0E-64 

Iron 20600 w- 20666 W- M 6.2E-95 wW,dav 3.OE-01 wvWW N/A N/A 2.1E-04 

Manganese 150 UW 150 ugn M 4.aE* %vWW 1.2E-03 wWW N/A MA 4.OE-03 

crow 6.9E-03 

(1) Specify Medium-Specific(M) or RarteSpeci5c (R) EPC selected for hazard celwlation. 

(2) Specify I subchronic. 



TABLE 7.27 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Uperadient 

Receptor Population: Child Residents 

Receptor Age: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

g&ion 

ermal 

Arsenic 9.6 mgnco 9.6 mm0 
(Total) 

Arsenic 9.6 mm0 9.6 m@o 
(Total) 

EPC Intake Intake Reference Reference 

S&&d (Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

for Hazard Units 

Calculation (1) 

M l.lE-04 mglkglday 3.OE-04 wW% 

M 5.5E-CS wWd.-w 3.OE-W moWNaY 

Total Hazard Index Across All E: 

(1) Spectfy Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify t subchronic. 



TABLE 7.26 , 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

tNDlAN HEAD, MARYLAND 

Ska 57 - Upgradienl 

Raceptor Population: Child Residents 

Exposure 

Route 

Chemical Medium Medium Routa Routa 

of Potential EPC EPC EPC EPC 

CollCWl Value Units Value Units 

EPC Intake Intake Reference Reference Rafaranca RefeWna, Hazard 

S&&d (Non-Cancer) (Non-Cancer) Dose (2) Dose Untts Concentrattt Ccncantration Quotient 

for Hazard Unks Unks 

Calculation (1) 

gestiin 

snllal 

Arsenic 

Arsenic 

(Total) 

(Total) 

9.6 mgnco 9.6 m@o 

9.6 mm0 9.6 m#o 

M 4.1E-65 ~@WW 3.OE-64 w&&W N/A NIA 1.4E-61 

1.4E.01 

M 1.3E-W me/koW 3.OE-04 wv’kWy WA N/A 4.3E-63 

4.3E03 

Total Hazard Index Across All ExpoSure Routes/Pathways 1 1.4EW 

(1) Spwtfy Medium-Spacifii (M) or Route-Smc (R) EPC saledted for hazard cakulatiin. 

(2) Specify if subchmnic. 

: :-- 



TABLE 7.29 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Child Residents 
Chitd- - 

I 

1) 

t 1) - 

Ingestion 

Dermal 

Intake 

(NonCancer) 

Units 

Reference 

Dose Units 

Reference 

Concentration 
Chemical 

of Potential 

Concern 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

Hazard 

Quotient 

5.5E-01 

5.6E-03 

63E-03 

2.5E-02 

Reference 

Conamtration 

Units 

N/A 

N/A 

N/A 

NIA 

Reference 

Dose (2) 

9.OE-03 

3.OE-02 

1 .OEO2 

6.OE-03 

EPC 

Selected 

for Hazard 

:alwlation (11 

Intake 

:NmCancer) 

77.5 

2.7 

1.3 

2.3 

77.5 

2.7 

1.3 

2.3 

NIA 

N/A 

N/A 

NIA 

5.OE-03 

1.7E-04 

6.3E-05 

1.5E-04 

4.5E-04 

5.2E-06 

4.9E-06 

1.7E-05 

77.5 USn 
2.7 W 
1.3 USn 
2.3 w 

77.5 UgR 
2.7 ugn 

l- 

1.3 W- 
2.3 usll 

l.l-Dichhroethene 

1,2-Dichloroethane 

Chloroform 

Ttichloroethene 

iTota 

NIA 

NIA 

N/A 

N/A 

/Pathways 

4.9E-02 

1.7Ea 

4.9E-D4 

2.8E-03 

5.3E-02 

5.3E-02 

N/A 

N/A 

NIA 

N/A 

osure Route 

9.OE-03 

3.OE-02 

I.OE-02 

6.OE-03 

zard Index 

l.l-Dichtorcethene 

1,2-Dichlomethane 

Chloroform 

Trichloroethene 

(Tota 

:ross All E: 

(1) Specify Medium-Specifii (M) or Roule-Specific (R) EPC seleded for hazard calculation. 

(2) Spacify if subchronic. 



Exposure 

Route 

lngestbn 

Dermal 

Site 57 - Upgradient 

Receptor Populatkm: Child Residents 

Receptor Age: Child 

ChemkXl 

of Potentiil 

Concern 

I-Dffloroethene 

2DicMorwthane 

hlomform 

rtdlkxoethene 
fT&ll 

I-Dichloroethene 

,2Diiloroethane 

htcroform 

rlchbroethene 

(Total 

Medium 

EPC 

Value 

77.5 

2.7 

1.3 

2.3 

77.5 

2.7 

1.3 

2.3 

- 
I 

I - 

Medium Route RWte 

EPC EPC EPC 

Units Value Units 

- 
USn 

W- 

ueh 

UgR 

77.5 w 
2.7 w 
1.3 w- 
2.3 uen 

TABLE 7.30 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDlAN HEAD, MARYLAND 

(1) Sp&fy Medium-Speck% (M) or Roula-Specific (R) EPC selected for hazard cakulatii. 

(2) Specify if subdvonic. 

EPC 

Selected 

for Hazard 

Cakulation (1 

- 
M 

M 

M 

M 

M 

M 

M 

M 

- 

- 

1~ 1) 

1 - 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

3.3E-03 

1.2E-04 

5.6E-05 

9.6E-05 

2.4E-04 NW+w 
2.8E-06 moWday 
2.7E-06 moWW 
9.2E-66 wWW 

Total I 

Reference 

Dose (2) 

9.OE53 

3.OE-02 

l.OE-02 

6.OE-03 

9.oE53 

3 OE-02 

1 .OE-62 

6.OE-03 

zard Index 

Referenca 

i 
Reference 

Dose Units 

- 

1 
N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

~00~s All Exposure Kouv 

Untts 

I I 



TABLE 7.31 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Receptor Population: Child Residents 

Exposure 

Route 

Chemical 

of Potentttl 

ConCem 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (NonCancar) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotikwlt 

for Hazard Units Units 

Calculation (1) 

bgestiin 

erma1 

Trichloroethene 0.504 m@o 0.504 mm0 M 6.4E-66 wWW 6.0E-63 WWW N/A NIA l.lE63 

BenWa)~yrene 1.13 mm0 1.13 me0 M 1.4E-05 wWW N/A w-&WY NIA NIA -- 

Benzo(b)ftuoranthene 3.43 mm0 3.43 mm0 M 4.4E-65 wWdw NIA wWdav N/A NIA __ 

Beruo(b)ftuoranthene 3.43 mm9 3.43 ms/ke M 4.4E-05 w.WdaY N/A WvWW NIA NIA -- 

Dibenzo(a.h)anthracene 0.259 mm0 0.259 menco M 3.3E-06 m&&W N/A wWdw NIA N/A __ 

Indan0(1,2,3=cd)pyrene 0.766 moJk0 0.766 mslko M l.OE-65 moWdaY N/A fwkVW N/A NIA __ 

Arsenic 71.7 mgnco 71.7 n-m0 M 9.2E-04 wWW 3.0E-64 m#-gldw N/A NIA 3.lEt66 

(Total) 3.1E+66 

Trtchloroathene 0.504 mgnco 0.504 manco M 3.4E-07 WkiMaY 6.0E-63 wWW NIA NIA 5 6E-65 

Benzo(a)pyrene 1.13 mm0 1.13 m@o M 3.3E-06 wWW N/A WW~~y N/A NIA _- 

Banzo(b)ftuoranthene 3.43 m*o 3.43 m@o M 9.9EC6 mwW#W WA w&WY N/A NIA __ 

Benzo(b)ffuoranthene 3.43 mm0 3.43 mfio M 9.9E-06 wW& N/A wWW N/A NIA -- 

Dibenzo(a.h)anthracene 0.259 mgnco 0.259 mgncg M 7.5E-67 wvWW NIA WWW N/A NIA -- 

Indeno( 1 ,P.Xd)pyrene 0.766 m&o 0.766 mg/kg M 2.3E-66 fwWdw WA WWday NIA N/A __ 

Arsenic 71.7 mm0 71.7 m*o M 4.6E-65 whVW 3.OE-64 w&Vdw N/A N/A 1.6E-61 

(Total) 1.6E-61 

Total Hazard Index Across All Exposure Routes/Pathways v 

(1) Spectfy Medium-SpecBm (M) or Route-Specific(R) EPC sale&d for hazard calculation 

(2) spedfy e subchrcslk. 



TABLE 7.32 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD. MARYLAND 

^. 

Exposure 

Route 

Chemical 

of Potential 

Cormxm 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

SdW4Led (Non-Canoer) (NonGamer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

rhalation Trichloroethene 0.504 m#o l.lOE-04 

(Total) 

(1) Speck Medium-Spec& (M) or Route-Specific (R) EPC selected for hazard calculation. 

mglm3 R 8.4E-05 mglkgldw N/A wWW N/A N/A __ 

O.OE+OO 

Total Hazard Index Across All Exposure Routes/Pathways 1 - - * 

(2) Specify if subchronic. 



TABLE 7.33 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure Medium: SurfaceJSubsurface Soil 

Site 57 - Downgradient 

Receptor Population Child Residents 

EX$JOSWe 

Rwle 

Chemical Medium 

of POmnttal EPC 

Concern Vakre 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

UnRs 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Cowsntration Concentration Quotient 

for Hazard Unks Units 

Calculation (1) 

Qestii Trichloroethene 0.504 mm0 0.504 

Benzo(a)pyrene 1.13 mm0 1.13 

Benzo(b)fluoranthene 3.43 mgnco 3.43 

Benzo(b)fluoranthena 3.43 mflo 3.43 

Dibenzo(a,h)anthracene 0.259 mgnco 0.259 

Indeno(l,2,3cd)pyrene 0.766 mg/ko 0.700 

Arsenic 71.7 me0 71.7 

(Total) 

srmal Trichloroethene 0.504 mm0 0.504 

Benzo(a)pyrene 1.13 m@o 1.13 

Benzo(b)tluoranthene 3.43 mgnco 3.43 

Benzo(b)fluoranthene 3.43 mm9 3.43 

Dibenzo(a.h)anthracene 0.259 mgnco 0.259 

Indeno(l,2,3cd)pyrene 0.766 m*o 0.766 

Arsenic 71.7 mm0 71.7 

(Total) 

(1) Specify Medium-Specific(M) or Route-Specifii (R) EPC selected for hazard cafculatttn. 

(2) SpecQ if subchronic. 

mW.0 

m@o 

mgnco 

m@o 

mm0 

m#o 

meFr0 

m*o 

mS/ko 

menco 

mm0 

manco 

m&o 

mm0 

M 2.2E-06 wWW 6.OE.03 mencoW NIA N/A 3 6E-04 

M 4.6E06 mwWW NIA m~gldw N/A NIA -- 

M 1.5E-05 wWcW NIA WWW NIA NIA -- 

M 1.5E-05 mglkgldw N/A mglkgldw N/A N/A -- 

M l.lE.06 wWW NIA wWW N/A NIA -_ 

M 3.4E-06 mmerday NIA wWW N/A N/A -_ 

M 3.1E-04 wk!W 3.OE-64 mvWdw NIA NIA 1 .OE+OO 

1 .OE+OO 

M 6.6E.06 WWday 6.OE-03 mgncgldw N/A NIA l.lE-05 

M 6.6E-07 wWW N/A mokWY N/A N/A _- 

M 2.OE-06 w%W N/A mowdw N/A N/A _- 

M 2.OE-06 m@WW NIA mglkglday N/A N/A _- 

M 1.5E.67 w%NaY NIA m~o.‘daY N/A N/A __ 

M 4.6E-07 moWW NIA mglkgldw N/A N/A _- 

M 9.6E.& wWW 3.OE-04 WWW N/A N/A 3.2E-02 

3.2EM 

Total Hazard Index Across All Exposure Routes/Pathways I1.1E+M] 



Scenario Timeframe: Future 

Medium: Surface/Subwrface Soil 

Exposure Medium: Air 

Exposure Point site 57 - Downgradient 

Receptor Population: Child Residents 

Receptor Age: Child 

TABLE 7.34 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure 

RCU& 

Chemical 

of Potential 

ConOem 

Medium 

EPC 

Value 

Medium 

EPC 

Untis 

Route 

EPC 

Value 

Rwte 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Raferenoe Hazard 

Selected (Non-Cancer) (Non-Canoer) Dose (2) Dose Unls Concentration Concentration Quotient 

for Hazard Untis UtlitS 

Celarlation (1) 

lhalatll Trichloroethene 

(Total) 

0.504 n-w% 2.ffiE-04 mglm3 R i.lE-04 wkWv N/A WWW N/A N/A __ 

1 O.OE+W 

Tntal Haxwri in&w Acrn?ir All Fwxx~rre Rnutns/Pnthwavn Ii - - . -.-. .---.- . ..--.. . .-.---. -. -_. r - - -. - . . - - _--. . --..---I- 
I 

(1) Spec#y Medium-Specific (M) or Route-Specific: (R) EPC selected for hazard cakulatiin. 

(2) specify If subctvonk. 



TABLE 7.35 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure 

Route 

-z 

Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

of Potential EPC EPC EPC EPC S&Ctti (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Conmtratii Concentration Quotient 

concern Value Units Value Units for Hazard units Unks 

Catculation (1) 

igestion 

emtal 

1,1-Diii0roethene 29 ufl 29 w M 1.9E-03 %vWW 9.OE-03 mwWdav N/A NIA 2.lE-01 

Chloroform 1.3 WL 1.3 u@ M 6.3E-O5 wkh-Jw 1 .OEO2 w&Nay N/A NIA 6.3E-03 

Ethyl Ether 3950 w 3950 uen M 25EOl mglkgldw 2.OE-Ol mgncglday NIA N/A 1.3E+Dl 

Tetrachtoroemane 5.41 USn 5.41 W M 3.5E-O4 mglkg(dw l.OE02 w&WY NIA N/A 3.5E-02 

Trichktroethene 612 u@ 612 USn M 3.9EO2 wWW 6.OE-O3 mg/kdW N/A N/A 6.5E+DO 

Vinyl Chloride 65 u@ 65 W M 5.4E-O3 wWdw N/A WW~Y N/A NIA __ 

d~-1,2-~iil0~mene 526 UN- 526 UN- M 3.4E-02 WWW l.OEM mvWW NIA NIA 3 4E+OO 

(Total) 

l.l-Dichbroethena 29 w 29 uan M 1.7E-O4 mgncgldw S.OE-O3 wWdw NIA N/A l.SE-02 

Chloroform 1.3 usn 1.3 w M 4.9E-06 wW,day 1 .OEM WWW N/A N/A 4 9E-04 

Ethyl Ether 3950 W 3950 w M 3.5E-03 WWW 2.OE01 moWdaY N/A N/A 1.6EM 

Tetrachtoroethane 5.41 w 5.41 w M 1.5E-04 maWday 1 OEM WWW N/A N/A 1.5E-O2 

Trichloroethene 612 u@ 612 w M 4.5E-03 wWdaY 6.OEM w&WY NIA N/A 7.5E-01 

Vinyl Chloride 65 UgR. 65 u& M 1.6E-04 WWW NIA mgncglday NIA NIA -- 

ds-I ,2-Dii0roethane 526 w 526 w- M 1 .SE-O3 WWW 1 .OE-O2 mm@daY NIA N/A 1.9E-01 

(Total) 9.9E-01 

(I) Specify Med!um-Specifm (M) or Route-Specific(R) EPC selected for hazard calculatron. 

(2) Speciry tf subchronic. 



TABLE 7.36 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwatar 

Exposure Point: Site 57 - Downqadient 

aRacaptor Population: Chitd Residents 

Racaptm Arga: Child 

EPC 

Selected 

for Hazard 

:alculatton (’ 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 

- 

Reference Reference Rafaranca 

Dose (2) Dose Units Concentratiin 

9.0503 

1 .OE-O2 

2.OE-01 

1 .OE-O2 

6.OE-03 

NIA 

l.OE-02 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

9.0E-03 

l.OE-02 

2.OE-01 

1 .OE-O2 

6.OE-03 

NIA 

1 .OE-02 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

mtre Rout 

Hazard 

Quotient 
Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

Rafaranas 

Corcantratii 

Units 

Intake 

Non-Cancer) 

1.2E-03 

5.6E-05 

1.7E-61 

2.3E.64 

2.6~62 

3.6E-03 

2.3E-02 

Exposure Chemical 

Route of Potential 

_I g&ii 1.1Dichloroamana 29 

1.3 

3950 

5.41 

612 

65 

526 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

WA 

NIA 

NIA 

NIA 

NIA 

‘Pathways 

1.4E-01 

56E03 

6.4E61 

2.3E-W 

4.4Et60 
-- 

2.3E+G3 

7.6E+OO 

1 .OEJJ2 

2.7E-04 

9.6E03 

6.3E-03 

4.1E-01 

1 .OE-Ol 

5.4EDl 
- 

5.4E-W 
- 

29 

1.3 

3950 

5.41 

612 

65 

526 

29 

1.3 

3950 

5.41 

612 

65 

526 

Chloroform 

Emyl Ether 

Tatrachtoroathena 

TridllorOethene 

Vinyl Chloride 

cis-1.2Dichtoroatttene 

(Total 

etmal l,l-Dichlorosthene 

Chloroform 

Ethyl Ether 

TatracMoroathane 

Trichbroarnana 

Vinyl Chloride 

&s-l .2-Dtttmoathane 
lTotal 

S.lE-05 

2.7E-66 

l.SE-03 

6.3EDi 

2.4E63 

9.6E-05 

1 .OE-O3 

(1) Spacify Medium-Specific (M) or Route-Spaa& (R) EPC salected for hazard calculation 

(2) spec#y il subdrronic. 



edium: Sediment 

Site 57 - Downgradient 

Receptor Age: Child II 

TABLE 7.37 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure Chemical Medium Medium Routa Route EPC Intake Intake Reference ReferelI Refere”ce Reference Hazard 

Route of Potential EPC EPC EPC EPC S&Ctd (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Concern Value Units Value U”ttS for Hazard Units Units 

Calculatiin (1) 

c 
tgestion Benzo(a)Pyrene 0.12 mgnce 0.12 w&3 M 7.OE-08 maWday NIA WWdw N/A N/A __ 

Arsenic 4.7 w&s 4.7 mpnce M 2.7E-06 mglkglday 3.OEC4 n’WWW N/A N/A 9.2E-63 

(Total) 9.2E-Ct3 

bermal Banzo(a)pyrene 0.12 me/kg 0.12 wh M 1.6E-w mw%Vdw NIA m&Wv N/A NIA -_ 

Arsanic 4.7 mfle 4.7 mgncg M 1.4E-07 m&tW 3.OE-134 mgncerdw NIA NIA 4.6E-D4 

4.6E-64 

(1) Specify Medium-Specific (hl) or Route-Spectfc (R) EPC selected for hazard calculation. 

(2) Spectfy I subchronic. 



.’ 

Receptor Age: Child 

TABLE 7.38 

CALCULATtON OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 57 - Downgradient 

-Receptor Populatii: Child Residents 

(1) Specify Medium-Specifi (M) (K Route-Specific(R) EPC selected for hazard calwlation 

(2) Specify if subchronic. 

units Units 

I .ama WWW N/A wWdw NIA N/A __ 

6.9E-07 mWday 3.OE-04 N/A NIA 2.3E-03 

2.3Ea3 

2.4E-W NIA N/A N/A __ 

2.2E-06 1 mg/kg/day 1 3.OE-04 1 mgikglday I N/A I N/A 1 7.2E-05 

I I I I I 1 7.2E-05 
c 

Total Hazard index Across All Exposure Routes/Pathways 1 2.4~-03 

i 



Site 57 - Downgradllt 

Receptor Population: Child Residents 

Exposure Exposure 

Rome Rome 

Chemical Chemical 

of Potential of Potential 

Concern Concern 

Medium Medium 

EPC EPC 

Value Value 

Medium Medium 

EPC EPC 

Units Units 

lngestiin Iron lngestiin Iron 

Manganese Manganese 

Darmal Iron 

Manganese 

(Total) 

785 USn 
363 w 

I - 
I 
- 

TABLE 7.39 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC seledad fcr hazard calcuhtion. 

(2) Specify If s&chronic. 

Untts Units 

3.OE-Dl N/A NIA 15E03 

mgIkg/day I 2.OE-02 I mglkglday I N/A I NIA 1 l.lE02 

3.0E-01 

1.2EM 

1.2E02 

NIA NIA 5.3E-95 

NIA NIA 6.2E-63 

I I I I 1 6.2E-03 

Total Hazard index Across All Exposure Routes/Pathways 11.BE-02 



Site 57 - Downgradient 

TABLE 7.40 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Chemical Medium Medium Route Rwta 

of Potential EPC EPC EPC EPC 

COllCem Value Units Value Units 

EPC 

Selected 

for Hazard 

Calculation (I) 

rwl 

danganese 

ran 

Aanganase 

(Total) 

765 

363 

785 

363 

W- 765 ufl M l.lE-64 

u&M- 363 ugn M 5.3E-05 

WL 765 W M F 4.OE-66 

u& 363 u@ M 1.8E-06 

(1) Spa&y Medium-Spa&ii (hl) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify If subchronic. 

Intake I I Raferanca Reference 

(Non-Cancar) Dose (2) Dose Units 

““1 w.JWday 3.0E-01 mglk@daY 

-v 
Total Hazard Index Across All Ex 

Rafaranca 1 Referanna ( ;;azEt 

Concantretion Concentration 

I 1 1.6E-63 

osure Routes/Pathways 1 



TABLE 7.41 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: SurfacelSubaurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Populatii: Aduk Residents 

Receptor Ar~e: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route Route 

EPC EPC 

unns unns 

Arsenic 

(Total) 

9.6 9.6 w&t w&t 

1 /Arsenic Den’nal I 9.6 I 9.6 

I I (Total)1 I I I 

(1) (1) Specify Medium-Specifc (M) or Route-Specific(R) EPC selected for hazard calculation Specify Medium-Specifc (M) or Route-Specific(R) EPC selected for hazard calculation 

(2) (2) Specify tf subchronic. Specify tf subchronic. 

EPC 

Selected 

for Hazerd 

Calculation (1 

Intake 

Intake 

1 

I 

Intake 

Intake (Non-Cancer) (Non-Cancer) (Non-Cancer) (Non-Cancer) 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

NIA N/A 4.4E-W 

44tX2 t 

1.4E-C6 
I I 

3.0E-64 
I 

I I I 

Total Hazard Index Across All B 



‘. ]: ‘_ 

j 

Stte 57 - Upgradient 

i3posura 

Route 

Chemical Medium Medium Route Route 

of Potentiil EPC EPC EPC EPC 

concam Value Units Value Units 

lngasthn 

Owmal 

Arsenic 

Arsenic 

(Total) 

ITotal) 

9.6 

9.6 

mwQ 9.6 

9.6 

(1) Sp&fy Medium-Specific (M) or Route-Spatic (R) EPC s&&d fw hazard calculatii. 

(2) Spacify if subchronic. 

TABLE 7.42 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDlAN HEAD, MARYLAND 

EPC 

Selected 

for Hazard 

Calculation (1 

M 

U b 
Total Hazard Index Across All En 

Hazard 

Quotient 

osure Routes/Pathways 



site 57 - Upgradient 

Receptor Age: Aduk 

Chamical 

of Potential 

Medium 

EPC 

Concern Value 

Ingestion l,l-Diilorosthena 77.5 

1,2-Dichloroethana 2.7 

Chicmfon 1.3 

11 ~Trtchtcrcathsne I 2.3 

I (Total)1 

I, 1 -DiilonJethane 77.5 

1,2-Dichloroethane 2.7 

Chloroform 1.3 

Ttichlcroethene 2.3 

TABLE 7.43 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

w 77.5 usn 

W 2.7 UN- 

u* 1.3 UN 

UN 2.3 USn 

EPC 

Selected 

for Hazard 

:alculation (4 

- 
M 

M 

M 

M 

M 

M 

M 

M 

- ( I 1) 

t - 

Intake 

Non-Cancer) 

2.lE.03 

7.4E-05 

3.6E-05 

6.3E-05 

2.7E-04 

3.2E.06 

3.OE-65 

1 .OE-O5 

Intake 

I I 

Reference Reference 

(Non-Cancer) Dose (2) Dose Units 

3.OE-02 

l.OE-02 

6.OE-03 

- 
( 
I 

Units I I 
q=q=g-= 

NIA 

I 

WWdaY 
mglkgldw 

mWdaY 

m&slday 

9.OE-03 

3.OE-02 

l.OE-02 

6.OE-03 

mfl@day 

wWday 

mglkglday 

w&Wv I 1 3.3E-02 

Total Hazard Index Across All Exposure Routes/Pathways IT 

(1) Spa&y Medium-Specific(M) or Routa-Spaci5~: (R) EPC selected for hazard calculaticn. 

(2) specify If subchronk. 



Exposure 

I 

Chemical 

Route of Potential 

Exposure 

Route 

Chemical 

of Potential 

Concern 

~ 
l,l-Diibrcethana Inhalation Inhalation l,l-Diibrcethana 

1,2Dtbhbroethane 1,2Dtbhbroethane 

Chbroform Chbroform 

Trbhbroethene Trbhbroethene 
ITotal ITotal 

TABLE 7.44 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Scenarb Timeframe: Future 

t 

edium: Grow&water 

Exposure Madiim: Air 

Exposure Point Site 57 - Up9radii 
Receptor Po@tii: Aduit Raskients 

Medium Medium 

EPC EPC 

value Units 

77.5 w 
27 m- 
1.3 w 
23 UeR 

Route Route 

EPC EPC -r Value Units 

3.4E+61 

1 .2E+99 

5.1E-01 

9.0E-91 I - 
(1) SpecJy Medium-Specific(M) or Route-Spa&o(R) EPC salactad for hazard calarlaticn. 

(2) Specify tf subchronic. 

EPC 

S&&d 

for Hazard 

Calculation (1 

Intake 

I 

Intake 

[Non-Cancer) (Non-Cancar) 

Units 

2.6E-93 

6.6E05 

3.9E-05 

6.9E-65 

wvWW 

mancglday 

WWW 

WWW 

I 
Total t 

Reference 

Dose (2) 

N/A 

1.4E-03 

6.6E-05 

N/A 

zard Index 

Rafaranca 

Dose Units 

Rafaranca 

Conoentratiin 

NIA 

N/A 

N/A 

N/A 

mre Route 

Reference 

Concarkation 

Hazard 

Quotient 

Units 

I 

N’A I-G 
/Pathways 1 5.2E-91 



TABLE 7.45 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

COflCWl Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Referanca RefaraMxl Reference Hazard 

sabctad (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentratbn Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

gestbn I,1 -Diibroethene 77.5 uan 77.5 

1.2~Dbhbmathane 2.7 w 2.7 

Chloroform 1.3 w- 1.3 

Trichloroathana 2.3 w. 2.3 

(Total) 

ermal l,l-Dichbroathene 77.5 w. 77.5 

1.2-Dichbroethane 2.7 UN- 2.7 

Chbrofm 1.3 W. 1.3 

Tridrloroethane 2.3 usn 2.3 

(Total) 

(1) Spcify Medium&acifii (M) or Route-Specific(R) EPC sebcted for hazard caiculatibn. 

(2) SW if suhchmnic. 

M 9.9E-64 WYWW 9.OE-03 maWJay NIA N/A l.lE-01 

M 3.5E-05 wWW 3.OE-02 %YWW NIA WA 1.2E-03 

M 1.7E-05 mgckgldw 1 .OE-OZ wWday N/A N/A 1.7E-03 

M 2.9E-05 WWW 6.OE-03 wY%WaY N/A NIA 4.9E-03 

1.2E-01 

M 1 .SE-O4 wuWday 9.OE-03 wWW N/A NIA 1.7E-02 

M 1.6E-06 mwWW 3.OE-02 WWW NIA N/A 5.6E-05 

M 1.6E-06 m#WW 1 .OE-O2 %vWW’ N/A N/A 1.6E-04 

M 5.6E-aB WW-W 6.OE-03 fwWW NIA NIA 9.4E-04 

1.6EM 

Total Hazard tndex Across Att Exposure Routes/Pathways 



edium: Groundwater 

Site 57 - Upgradient 

TABLE 7.46 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

h 

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Refarencs Reference Hazard 

Route of Potential EPC EPC EPC EPC S&C&d (NonCanoer) (Non-Cancer) Dose (2) Dose Unb Concentration Concentration Quotient 

Concern Value Units Value Units fcr Hazard Units Units 

Calculation (1) 

Trtchlorcethene 

(1) S@fy.Medium-Specific (M) or Route-Spaci%c (R) EPC saledad for hazard calculation 

(2) Specify if s&chronic. 



TABLE 7.47 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surfaca/Bubswface Soil 

Exposure Medium: SvfacelSubturface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Populatkw: Adult Residents 

EXpOSUW 

Routa 

Chemical Medium 

of Potential EPC 

co- Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selecw (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Unfis Units 

Calarlation (1) 

gestion 

enal 

TrWloroeUwna 0.504 m@M 0.504 mm M 6.9E-07 WWW 6.OE-03 wWdav N/A N/A 1.2E-04 

Banzcja)pyrana 1.13 menca 1.13 m&t M 1.5E-06 mm@daY N/A mYWW N/A NIA -_ 

Benzo(b)fluoranthene 3.43 m&t 3.43 m@W M 4.7E-06 WWW N/A WWdaY N/A N/A _- 

Banzo(a)anthracana 1.46 mence 1.46 mrY% M 2.OE06 menc@daY NIA mglkgldw N/A N/A -- 

Dibenzo(a.h)anthracene 0.259 mfle 0.259 mmh M 3.5E-07 %vWdaY N/A %vWJaY N/A N/A __ 

Indano(l,2,3cd)pyrana 0.788 mgncg 0.769 mw% M l.lE-06 wkYdaY NIA w.WdaY NIA NIA __ 

Arsenic 71.7 m@k 71.7 mence M 9.8E-05 fw’Wc+w 3.OE-04 m-ak@Y N/A N/A 3.3E-01 

VW 1 3.3E-01 

Trichloroethene 0.504 m@s 0.504 mglkg M 7.2E-08 WWW 6.OE-03 w%WY N/A N/A 1.2E-05 

Banzo(a)pyrena 1.13 m#a 1.13 w&2 M 7.OE-07 m&W N/A m@WW NIA N/A -- 

Benzo(b)fluoranthene 3.43 mnh 3.43 wh M 2.1E06 wW% N/A wvWday N/A NIA __ 

Banzo(a)anttuac%na 1.46 m#e 1.46 mma M 9.lE-07 WWW N/A mv&W NIA NIA -- 

Dibenzo(a.h)anthracena 0.259 m#e 0.259 w&g M 1.6E07 wWdaY N/A fwMW N/A N/A _- 

Indano(l,2,3-cd)pyrana 0.788 mw@ 0.768 mwd M 4.9E-07 mwWW NIA mglk@W N/A N/A -- 

Arsenic 71.7 mO9 71.7 m@W M 1 .OE-05 wk3W 3.OE-04 WWW NIA NIA 3.4E-02 

(Tow 3.4E-02 

Total Hazard index Across All Exposure Routes/Pathways 1 3.6EW 

(1) Specify Medium-SpedfK: (M) or Route-Spacmc (R) EPC selactad for hazard calculation. 

(2) specify if subdlronlc. 



TABLE 7.46 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Exposure Medium: Surfaca/Subwrfaca Soil 

t 

adium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Populattt: Adutt Residents 
mh-nn+nr Anm 

Exposure 

Route 

Chemtkcal 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Routa 

EPC 

Units 

EPC Intake 

Selected (Non-Cancer) 

for Hazard 

Calculatii (1) 

Ingestion Trichkxoelhana 0.534 mence 5.BE-65 mgm3 R 1.6EJJ5 

(1) Spedfy Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Spacify 1 subchronic. 

I I 

Total Hazard Index Across All EX 

Reference 1 Reference 1 I::, 1 

Cowcantration Concantration 

I Unas I R 



TABLE 7.49 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDtAN HEAD, MARYLAND 

site 57 - Dawgradient 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Cmcem Value 

Medium 

EPC 

Units 

Route 

EPC 

value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Referen03 Hazard 

Selected (Non-Cancar) (Non-Cancer) Dose (2) Dose Units Concentration Concantration Quotient 

for Hazard Units Units 

Calculatiin (1) 

gestiin Trtchloroethene 0.504 mwW 0.544 

Beruo(ajpyrene 1.13 m9M 1.13 

Benzo(b)fluoranthene 3.43 mN9 3.43 

Benzo(a)anthracene 1.46 mgnc9 1.46 

Dibenzo(a.h)anthracene 0.259 mN9 0.259 

Indeno(l,2.3-cd)pyrene 0.766 me9 0.766 

Arsenic 71.7 mm9 71.7 

(Total) 

ermal Trichloroethene 0.504 mm9 0.504 

BemWwe~ 1.13 mm9 1.13 

Benzo(b)fluoranthene 3.43 m9h 3.43 

Benzo(a)anthracena 1.46 mgnc9 1.46 

Diberuo(a,h)anthracane 0.259 m&a 0.259 

Indeno(l,2,3xd)pyrane 0.766 wk3 0.766 

Arsenic 71.7 m#e 71.7 

crow 

(1) Specify Medium-Spa&W(M) or RcuM-Spectfic (R) EPC &acted for hazard calculation. 

(2) Specirv t subchronic. 

m9h 

m@e 

mm9 

mm9 

me9 

mm9 

mm9 

mm9 

me9 

mglk9 

mfl9 

mslke 

m@9 

wh 

M 2.3E-07 WWW 6.OE-03 WWW N/A N/A 3.6E55 

M 62E57 fw&WW N/A wW#W N/A N/A -_ 

M 1.6E56 fw+Mw NIA wWW N/A N/A __ 

M 6.7E57 wWW N/A mglkE#daY N/A N/A __ 

M 1.2E57 mM@W NIA wvWdaY N/A N/A _- 

M 3.6EM WWW NIA WWdav N/A N/A -- 

M 3.3E55 wWW 3.OE-04 mglkglday N/A N/A l.lE51 

i.lE51 

M 6.9E59 mg(kg/dw 6.OE53 mGv#av N/A N/A 1.2E-06 

M 6.7E-06 wWW NIA wWdw NIA NIA _- 

M 2.OE57 wWW N/A fwWW NIA N/A __ 

M B.7E-08 wWW N/A mg”rcgldaY N/A WA __ 

M 1.5E-08 wk#-Jw NIA wWW N/A N/A __ 

M 4.7E-08 wWW NIA mOlkgldaY WA N/A _- 

M 9.6E57 maWday 3.OE-04 wWday N/A N/A 3.3E53 

3.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways v 



TABLE 7.50 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: SurfacelSubsurface Soil 

Exposure Point: site 57 - Dowgradient 

Receptor Populatii: AduR Residents 

Exposure 

Route 

Chemical 

of Potential 

COnCam 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Cakulation (1) 

Ingestion Trichtoroethene 

(Total) 

0.504 me9 l.lE54 mglm3 R 

(1) Spec4fy Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation 

(2) Spdfy if rubchronic. 

Intake I Reference I Reference I Reference I Referancs I HaZard 

1 ;;z;; [;[:I _. (N;rNamj Doss; 

Total Hazard Index Across All Exposure Routes/Pathways - - 



TABLE 7.51 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Receptor Age: AduH 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

UnRs 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Rafarencs Reference Reference RefaWnCe HaZard 

Saladtad (Non-Cancar) (Non-Cancar) Dose (2) Dose Units Concentration Concentratii Quotient 

for Hazard Units Units 

Calculation (1) 

Bastion 1 .l-DidWoathene 29 w 29 W- M 7.9E-04 mdWW 9.OE-03 w&VW N/A NIA 1 6.6E-02 

Chloroform 1.3 UN- 1.3 w M 3.6E-05 WWW l.OE-02 w&May N/A N/A 3.6E-03 

Ethyl Ether 3950 UN- 3950 W- M l.lE-01 m&&W 2.OE-01 w$WdaY N/A NIA 5.4E.01 

Tetrachloroathena 5.41 w 5.41 W- M 1.5E.04 WWW l.OE-02 ma.Wday WA N/A 1.5E-02 

Trkhloroathena 612 w 612 W M 1.7E-02 mWW 6.OE-03 rw.WW N/A N/A 2.6E+OO 

Vinyl Chloride 65 w 65 UN M 2.3E-03 !wWdaY NIA melkgldw NIA NIA __ 

cts-1.2~Diiloroathane 526 W- 528 w M 1.4E.02 wWW 1 .OE-O2 WWW NIA NIA 1.4E+OO 

(Total) 

ermel 1.1~Dichbroathene 29 w 29 W M ’ l.OE.04 mglkgldw 9.OE-03 m#WJw N/A N/A t l.lE-02 

Chloroform 1.3 w 1.3 uen M 3.OE-06 mmtidau l.OE-02 mW& N/A N/A 3.OE-04 

Ethyl Ether 3950 ug/L 3950 @- M 2.2E-03 wWdw 2.OE-01 wWdav N/A NIA l.lEM 

Tatrachlwoathana 5.41 w 5.41 UgR M 9.3E-05 m&@daY 1 .OE-02 mwWJw N/A NIA 9.3E03 

Trtchloroathana 612 uan 612 W M 2.7E-03 mWdw 6.OE-03 mg/kg/day NIA NIA 4.6E-01 

Wnyi Chloride a5 w 65 ugll M l.iE-04 WWW N/A mwW& N/A NIA _- 

ds-1.2-Dtloroathene 520 w 528 UgR M 1.2E-03 wWW 1 .OE02 wWday WA NIA 1.2E-01 

(Tow 6.1 E-01 

1 6.lE01 

(1) Spa&y Medium-SpacW (M) or Routa-Specif~ (R) EPC setacted for hazard calarlattton. 

(2) Specify If subdxnnic. 



edium: Groundwater 

Site 57 - Downgradient 

Receptor Age: Adutt 

Chemical 

of Potential 

COflC%m 

I.l-Dichtoroethene 

Zhtoroform 

ilhyl Ettw 

retrachloroethem3 

frichlwoethene 

AnyI Chloride 

:is-1.2-Dichloroethee 

(Total 

Value 

29 

1.3 

3950 

5.41 

612 

65 

526 

Medium Route 

EPC EPC 

Units Value 

1.26E+01 

5.11E-01 

154E+03 

1.94E+M) 

2.39E+02 

4.39E+Dl 

2.25E#2 

(1) Specify Medium-Specific(M) or Route-Speckic (R) EPC selected for hazard calculation 

(2) Specify if subchronic. 

TABLE 7.52 

CALCULATiON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Intake 

,NonCancer) 

9.6E-04 

3.9E-05 

1.2E-W 

1.5E-94 

1.6E-62 

3.4E03 

1.7E-62 

Intake 

(Non-Cancer) 

Units 

Total I 

Reference 

Dose (2) 

NIA 

9.6E-95 

NIA 

1.4E-01 

NIA 

NIA 

NIA 

rard Index 

Referanca Reference 

Dose Unks Concentration 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

bsure Roub 

Concentration 

Unils 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

Pathways 

Hazard 

Quotient 

4.6E.61 
- 

4.6E-01 
- 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Chemical 

of Potential ” 

Concern 

Inhalalion 1.1~Diitoroethene 

Chloroform 

Ethyl Ether 

Tetrachlorcethene Tetrachlorcethene 

Trtchlcroethene Trtchlcroethene 

Vinyl Chloride 

cis-1,2-Dichloroethene cis-1,2-Dichloroethene 

H I (Total 

Medium Medium 

EPC EPC 

Value Units 

29 

1.3 

3950 

541 

612 

65 

526 

Route Route 

EPC EPC 

Value Units 

1.26E+Dl 

5.llE-01 

1.64E+03 

194E+CNl 

2.39E+D2 

4.39E+Dl 

2.25E+D2 

(1) Specky Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Spaciry if subchronic. 

TABLE 7.54 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDlAN HEAD, MARYLAND 

EPC 

Seleded 

for Hazard 

:alculation (1) 

Intake 

Non-Cancer) 

R 3.6E-04 

R 1.4E-05 

R 4.3E-02 

R 5.4E-05 

R 6.7E-03 

R 1.2E03 

R 6.3E-63 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

N/A 

6.6E-65 

N/A 

1.4ECl 

NIA 

N/A 

NIA 

zard Index 

Concentration 

wkNw N/A 

w&W NIA 

WWW N/A 

r mglkglday NIA 

wWW N/A 

mvWdaY N/A 

wWdw NIA 

I 

xoss All Exposure Route 

Reference 

Concentration 

Units 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

‘Pathways 

Hazard 

Quotient 

-- 
1.7E-61 

__ 

3.9E-64 
__ 

__ 

-_ 

1.7E-01 
- 

1.7E-61 
- 



rio Timeframe: Future 

Sediment 

Medium: Sediment 

Point: site 57 - Downgradient 

Population: Adult Residents 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion 

Dermal 

I_ . . trenzo(a)pyrene 

Arsenic 

Beruo(a)pyrene 

Arsenic 

(Total 

(Total 

Medium Medium 

EPC EPC 

Value Units 

0.12 

4.7 

0.12 

4.7 

mm9 
mO9 

mencg 

mm9 

TABLE 7.55 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

Route Route EPC 

EPC EPC Selected 

Value Units for Hazard 

Calculation (1) 

a 
0.12 mM9 M 

4.7 w&t M 

0.12 mgncg M 

4.7 mglkg M 

(1) Specify Medium-Specific(M) or Route-SpeciFm (R) EPC setected for hazard cakulatkm. 

(2) Spedfy if subdronic. 

Intake 

(Non-Cancer) 

7.5E-69 

2.9E-67 

7.5E-08 

6.6E-07 

Intake 

I I 

Reference Reference 

(Non-Cancer) Dose (2) Dose Units 

Units 

I I 

::::: / 3.zt4 1 zzizz; 

Total Hazard Index Across All EX 

Units I I 
N/A I NIA I 

__ 
‘I 



TABLE 7.56 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDtAN HEAD. MARYLAND 

EXp4Wre 

Routa 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference RefeMlat Hazard 

S&C&d (Non-Cancer) (Non-Cancar) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units units 

Calculation (1) 

gestiin 

ermal 

Benzo(a)pyrane 

Arsenic 

Benzo(a)pyrene 

Arsenic 

(Total) 

(Total) 

0.12 

4.7 

0.12 

4.7 

0.12 

4.7 

0.12 

4.7 

M 1.9E-09 moWdaY N/A w&%&W NIA N/A __ 

M 7.4E-08 mg/kWW 3.OE-M mgnc@daY NIA N/A 2.5E-M 

2.5E-04 

M 7.1E-09 WWW N/A mgncglday NIA N/A -- 

M 6.5Ea maWWaY 3.OE-W m!WdaY N/A N/A 2.2E-04 

2.2EM 

Total Hazard Index Across All Exposure Routes/Pathways 1 4.6E-04 

(I) Spe&y Medium-Specifii (M) or Route-SpecM (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



Smnario Timeframe: Future 

t 

edium: Suriaca Water 

Exposure Medium: Surface Water 

Expasure Point: Site 57 - Downgradient 

Recsptor Populatiin: Adutt Residents 

Raceptor Agex Adult 

Expsure 

Route 

~artion 

lermal 

Chemical Medium 

of Potential EPC 

Concern Value 

on 

tanganese 

‘0” 

(rota 

tanganesa 

(Tota 

785 

363 

785 

363 

TABLE 7.57 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

(1) Specify Medium-SpecifH: (M) or Route-Specific(R) EPC selected for hazard calculation 

(2) spdfy if subchronic. 

Intake Intake Reference Referenoe Referenca Referenca Hazard 

(Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concantration Puotient 

1 Units ( 1 1 I Units I 

N/A N/A 3.3E-04 

N/A N/A 2.3E-D3 

2.6E-03 

N/A N/A 3.3E-05 

4.5E06 wWdw 1.2E.03 WWW N/A N/A 3.8E-03 

3.8E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1 



i‘ 

TABLE 7.58 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

.~I 
Receptor Population: Aduil R&dents 

Exposure 

Route 

Ch8mical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Comxntration Concentration Quotient 

for Hazard Untis Units 

Calculatiw (1) 

gestlln Iron 

Manganese 

0rmal Iron 

Manganese 

(Total) 

(Total), 

766 w- 785 W 
363 w- 363 w 

785 w 785 uon 
363 uan 363 USn 

M 2.5E-05 wWW 3.OE-01 w#Ww NIA N/A 8.2E-05 

M l.lE-05 NWdw 2.OE-02 fWkWv NIA N/A 5.7E-04 

6.5E-04 

M 2.5E-06 mwWW 3.OE-01 wWW NIA N/A 8.2EG 

M l.lE-06 wivWW 1.2E-03 mglkglday NIA N/A 9.5E-CI4 

9.6E-04 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC s&e&d for hazard calculation. 

(2) Specify ti subchronic. 



TABLE 7.59 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Potable Wall 

Receptor Population: Child Residents 

Exposure 

Route 

I In 

01 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Canner) (Non-Cancer) Dose (2) Dose Untis Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

gestion 

smtal 

Trtchlwoethene 

Trichloroathena 

(Total) 

(Total) 

7.2 W. 7.2 , t&L 

7.2 WL 7.2 USn 

M 4.6E-04 w”dW 6.OE-03 WWW NIA N/A i 7.7E52 

M 5.3E55 w’kWy 6.OE-03 wWdw NIA N/A 6.8E53 ” 

6.8E-03 

Tntal l-faxwt lnrl~~ Arrncr All F~nnrtrrcr RntdnrlPathwnva if A m=n~ “.“. . .1”1.” . ..““.. . .“.“““. I. -,.r “““.” . ,““.““.. ” . . . . . ” , ” “.“” “” 

(1) Specify Medium-SpecNc (M) or Route-Spacifrc (R) EPC safactsd for hazard calwlation. 

(2) Specify f subchronic. 



TABLE 7.80 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Child Residents 

Receptor Age: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancar) Dose (2) Dose Units Concentration Concentration Duotient 

for Hazard Units Units 

Calculation (1) 

Ingestion Trichloroethene 7.2 WL 7.2 usn M 3 lE54 wkW 6.OE53 mg/kg/dw N/A NIA 5.lE52 

. (Total) 5 lE52 

Dennal Trichloroethene 7.2 W. 7.2 ’ UN. M 2.9E-05 wVW% 6.OE-03 wtMW N/A N/A 4.8E53 

(Total) 4.8E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1 4.8E53 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



$ 
7 i 

site 57 - Potable Well 

TABLE 7.61 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

Exposure 

Route 

Chemical Medium M&II Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

S&CM (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concantratiw, Quotient 

for Hazard Units Units 

Calculation (1) 

gestion Trichloroethene 

mnal Trichloroethene 

(Total) 

(Total) 

7.2 w 7.2 w- 

7.2 UgR 7.2 w 

M 2.OE-04 w’WW 6.OE53 mwWdw WA NIA 3.3E-02 

3.3E52 

M 3.2E55 mglkgldw 6.OE53 fwWW N/A NIA ’ 5.4E53 

5.4E-03 
Tntd Lh.~~rr( Inr(av drrncc AlI Evnnc,w,, Dn,,t~clDathw~uc fl c AC n* 

(1) Speck Medium-Spe&K: (M) or Route-Specific(R) EPC selected fw hazard calculation 

(2) Specify if subchronic. 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Adult Residents 

Receptor Age: Aduk 

TABLE 7.62 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

nhatatiin Trichloroethene 
(Total) 

7.2 “an 2.8EtCfl “SlL 

(1) Specify Medium-Specifii (M) or Route-Specific(R) EPC selected for hazard calculation 

(2) Specify if subchronic. 

EPC 

Selected 

for Hazard 

Calculation (1 

R 

Intake 

(Non-Cancer) 

Referewe 

Dose Unks 

Total Hazard Index Across All Ex 

Units I I 
N/A N/A 

osure Routes/Pathways 

__ 

_- 

- - 



TABLE 7.63 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

edium: Groundwater 

Site 57 -Potable Well 

Receptor Age: Aduk 

Exposure 

Rout0 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concantration Quotient 

for Hazard Units Units 

Calculation (1) 

gestii 

ermal 

Ttiloroethene 

Trizhloroethene 

(Total) 

(Total). 

72 “Sn 7.2 w 

7.2 “e/L 7.2 W 

M 9.2E-05 wYWW 6.OE53 wWW N/A N/A 1.5E52 

1.5EC2 

M 1.8E-95 wWW 8.OE03 wWdw N/A N/A 2.9E-03 

2.9E-03 
l-.4.., Lh.w.r.4 LA,.” Anrrrrr Ail eu..,...*a.,. D,..I*....,Dlth..,r.rr n nr A., 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify if s&chronic. 



TABLE 7.64 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Aduii Residents 
D^^^^I^- A”^. Ah.C 

Exposure 

Route 

Chemical 

of Potential 

COllWl?l 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Refemilu, Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard UflitS Unks 

Calculation (1) 

thalatiin Trichloroethene 7.2 “glL 3.19E+O9 R 8.9E55 mglkgldw NIA WWW N/A N/A __ 

(Total) _- 

Tntal Ha-larrt lndn~ Arrosn All Exoosure Rou+acJD**h*ar*\r@ 1 , “.“, , .“““.” . ..““.. . .“.““” -. -.. ._ JlGilll a,*4..a,r 1 __ 
r---.- 

(I) Speciry Medium-Spec& (M) or Route-Specific(R) EPC selected for hazard calculation 

(2) SpaMy If subchronic. 



edium: Groundwater 

Site 57 - Potable Well 

TABLE 6.59 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYLAND 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Rgestion Trichloroethene 7.2 ug/L 7.2 ug/L M 4.6E-05 mglkglday l.lE-02 (mglkglday) -I 5.1 E-07 

5.1 E-07 

Iermal Trichloroethene 7.2 ug/L 7.2 ug/L M 5.3E-06 mglkglday l.lE-02 OWWday) -I 56E-06 

(Total) 5.6E-06 
.)-fit-l r)j& fierI\& 111 r ..---..-- n___*__m_Y___-___ II I -I- r.0 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation. 



TABLE 6.60 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

” edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Child Residents 

Ingestion 

Dermal 

Trichloroathene 

Trichloroethene 

(Total) 

7.2 ug/L 

7.2 ug/L 

Route 

EPC 

Route 

EPC 

EPC Selected 

for Risk 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Value Units Calculation (1) Units 

7.2 ug/L M 6.6E-66 mglkglday l.lE-02 (mglkglday) -I 9.7E-08 

+-+-+I 6.2E 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.61 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Potable Well 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion Trichloroethene 7.2 ug/L 7.2 

(Total) 

lermal Trichloroethene 7.2 ug/L 7.2 

(Total) 

:::: :: ~ 

Total Risk Across All Exposure 

(1) Spaciry Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer Slope Cancer 

Factor Units Risk 

(mglkglday) -I 7.4E-07 

7.4E-07 

(mglkglday) -1 1.2E-07 

1.2E-07 

OuteslPathways 7 



TABLE 6.62 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Adult Residents 

Receptor Age: Adult 

,I 

Trichloroethene 7.2 w 2.6E+OO 

(Total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

I I 
4.4E-07 

4.4E-07 

Total Risk Across All Exposure Routes/Pathways 



TABLE 6.63 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Potable Well 

Receptor Population: Adult Residents 

Receptor Age: Adult 
I 

Exposure 

Route 

Chemical 

of Potential 

Concern Value Units Value Units 

gestion Trichloroethene 7.2 ug/L 7.2 ug/L 

ermal Trichloroethene 

(Total) 

7.2 uglL 7.2 ug/L 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

I Units 
I 

9.2E-06 mglkglday l.lE-02 (mglkglday) -I 1 .OE-07 

1 .OE-07 

1.6E-06 

I 

mglkglday 

I 

l.lE-02 

I 
(nWWday) -l 

Total Risk Across All Exposure Routes/Pathways 11 l.QE-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 



TABLE 6.64 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Potable Well 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

ermal Trtchloroethene 7.2 ug/L 3.1 QE+OO ug/L R 6.9E-06 mglkglday 6.OE-03 @@@day) -’ 5.3E-06 

crow 5.3E-08 

-r-.-I lY:-L A^-^-- 1111 E.,..^^***^ P..l**...r,D”lh,..r,.r c ?C n* ,“Lal T\,Shnu”Siltw, CApu3”‘~ n”“ms4r~ul”a~a , “.-L-V” 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Upgradient 

Receptor Age: Adult 

Exposure Chemical 

Route of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Route 

EPC 

Units 

mcfh 

wm 

9.6 1.7E-06 1.5EtOO 2.5E-06 M 

M 

9.6 

9.6 

2.5E-06 

9.6 6.7E-07 1.5EtOO OWWJay) -I 1.3E-06 

1.3E-06 

3.6E-06 Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.2 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

cenario Timeframe: Current/Future 

i 

edium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Full-Time Employees 

Receptor Age: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

lgestion Arsenic 9.6 WM 9.6 mgncg M 1.5E-07 wWdaY 15EtOO OwWdai) -’ 2.2E-07 

(Total) 2.2E-07 

ermal Arsenic 9.6 msncs 9.6 mgk2 M 1.5E-06 mNWW 1.5E+OO VWWday) -I 2.3E-06 

crow 2.3E-06 

<rzizYir Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

tgestion Benzo(a)pyrene 1.7 mgm 1.7 

Benzo(b)fluoranthene 4.2 makl 4.2 

Benzo(a)anthracene 2.3 wM3 2.3 

Dibenzo(a,h)anthracene 0.35 msn(g 0.35 

Indeno(l.2.3cd)pyrene 0.97 m&3 0.97 

Arsenic 103 msh 103 

crow 
ennal Benzo(a)pyrene 1.7 wm 1.7 

Benzo(b)fluoranthene 4.2 msh 4.2 

Ben.zo(a)anthracene 2.3 m&W 2.3 

Dibenzo(a,h)anthracene 0.35 msh 0.35 

Indeno(l,2,3ui)pyrene 0.97 mgMt 0.97 

Arsenic 103 mgM 103 

crow 

(1) Specify Medium-Specific(M) or RouteSpecific (R) EPC selected for risk c&ulation. 

M 3.OE-07 w&VW 7.3EtOO OwWday) -I 2.2E-06 

M 7.3E-07 wWday 7.3E-01 (mg/kg/day) -1 5.4E-07 

M 4.OE-07 WWdw 7.3E-01 OWWdaY) -I 2.9E-07 

M 6. I E-06 mg/kg/day 7.3EtOO OwYWday) -I 4.5G07 

M ‘.7E-07 mVWdw 7.3E-01 O’WWdaY) -I 1.2E-07 

M ‘.6E-05 mglkglday 1.5EtOO OxVWdaY) -I 2.7E-05 

3.1 E-05 

M 6.6E-07 mglkglday 7.3E+OO (w/kg/day) -I 4.8E-06 

M ‘.6E-06 mg/Wday 7.3E-01 (mglkglday) -1 ‘.2E-06 

M 9.OE-07 mYkg/dw 7.3E-01 OWWW -I 6.6E-07 

M ‘.4E-07 m!#glday 7.3E+OO OwWday) -I 1 .OE-06 

M 3.8E-07 mgWday 7.3E-01 bcM@W -I 2.8E-07 

M 9.3E-06 mglkg/day 1.5EtOO (mgikglday) -1 ‘.4E-05 

2.2E-05 

Total Risk Across All Exposure Routes/Pathways 1 



TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Receptor Age: Adult 

Dermal 

Arsenic 

Benzo(a)pyrene 

Benzo(b)fluoranthene 4.2 

Benzo(a)anthracene 2.3 

Dibenzo(a,h)anthracene 0.35 

Indeno(l,2,3-@pyrene 0.97 

Arsenic 

(Total) 

103 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

msncs 1.7 

mglks 4.2 

mgncg 2.3 

mg/kg 0.35 

msnca 0.97 

mglkg 103 

2.6E-08 

6.4E-06 

3.5G08 

5.4E-09 

‘.5E-08 

‘.6E-06 

w&i! 1.7 mgncg 
mg/kg 4.2 mglkg 
m&I 2.3 m@g 
Wkg 0.35 mg/kg 

mg/kg 0.97 @kg 

m&3 103 mglkg 

‘.2E-08 

2.9E-06 

‘.6E-08 

2.4E-09 

6.8E09 

‘.6E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

mglkglday 

m$Way 

mg%Ww 

w#g/day 

mdW.W 

mglkg/day 

WYWday 

mYWay 

m@Wday 

WWday 

mNWday 

f’wMJday 

7.3E+OO 

7.3E-01 

7.3E-Q’ 

7.3E+OO 

7.3E-01 

‘.5E+OO 

7.3E+OO 

7.3E-01 

7.3E-01 

7.3E+OO 

7.3E-01 

‘.5E+OO 

Total Risk Across All Exposure 

Cancer Slope Cancer 

Factor Units Risk 

@wlkg~day) -I 1 .QE-07 

OWWW -I 4.7E-06 

@@WdaY) -I 2.6E-08 

@WWdaY) -I 3.9E-08 

WwkgldaY) -I l.lE-06 

(mglkglday) -I r 2.4E-06 

2.7E-06 

OWWdaY) -I 85E-06 

(mg/kg/day) -1 2.1 E-08 

O’mdWday) -I l.lE-08 

OwWday) -I ‘.7E-08 

OWWW -I 4.8E-09 

bwkglday) -I 2.4E-07 

3.6E-07 

:outes/Pathways v 



TABLE 0.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1: 

igestion 

Bermal 

Arsenic 

Arsenic 

(Total) 

9.6 w&i 9.6 mgncs M 

9.6 mgncg 9.6 w&3 M 

Intake Intake 

I I 

Cancer Slope 

(Cancer) (Cancer) Factor 

1 Units 1 

I - 
Cancer Slope 

Factor Units 

Cancer 

Risk 

6.4E-07 

4.3E-08 

1.5E+OO 

1.5E+OO 

9.7E-07 

9.7E-07 

6.4E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.6 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Upgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult I] 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion Arsenic 9.6 w&4 9.6 m-dk3 M 2.aE07 wWday 15E+OO @WWW -I 4.2E-07 

(Total) 4.2E-07 

ermal Arsenic 9.6 mgM 9.6 mgkg M 3.7E-09 mglkglday 1.5E+OO b-wWday) -I 5.6E-09 

(Total) 5.6E-09 

I( Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk calculation. 
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edium: Groundwater 

Site 57 - Upgradient 

Receptor Age: Adult II 

Exposure 

Route 

Chemical 

of Potential 

Medium 

EPC 

Concern Value 

nhalation I, 1 -Dichloroethene 77.5 

1 ,P-Dichlorcethane 2.7 

Chloroform 1.3 

Trichloroethene 2.3 

Medium 

EPC 

Units 

ug/L 

w- 
UQlL 

UN- 

TABLE 8.6 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Value 

6.OE-04 

3.6E-08 

2.8E-06 

7.5E-06 

Route 

EPC 

Units 

mglm3 

mglm3 

mglm3 

mglm3 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

R 3.5E-07 

R 2.1 E-09 

R 1.6E-09 

R 4.4E-08 

Intake 

(Cancer) 

Units 

6.2E-08 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



Scenario Timeframe: Future 

Wedium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Workers 

Receptor Age: Adult 

TABLE 6.9 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

I ,I-Diiloroethene 77.5 w- 77.5 WL M 

I ,2-Dichloroethane 2.7 ug/L 2.7 WL M 

:hloroform 1.3 w 1.3 w- M 

rrichloroethene 2.3 ug/L 2.3 w- M 

crow 

Intake Intake 

(Cancer) (Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

I Units 
I 

I I I I 
4.6E-07 1 mglkglday 1 6.OE-01 1 (mgIks/day) -I 1 2.8E-07 

5.6E-08 

4.7E-08 

‘.5E-08 

mdWW 9.‘E-02 @WWdav) -I 5.1E-10 

m#gldw 6.1E-03 OmYWday) -I 2.8E-11 

mWday l.lE-02 OWWW -I ‘.6E-10 

2.8E-07 

Total Risk Across All Exposure Routes/Pathways 1 

(I) Specify Medium-Specific (M) or Route-SpecNc (R) EPC selected for risk calculation 



TABLE 8.10 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

cenario Timeframe: Future 

i 

edium: Groundwater 

Exposure Medium: Air 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Construction Worker 

‘“/ Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

t 

w- 6.OE-04 mglmt R 

ug/L 3.6E-06 mglml R 

WL 2.8G06 mglm3 R 

ug/L 7.5E-06 mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) 

1.8E-07 

l.lE-09 

8.1E-10 

2.2E-09 

Total Risk Across All Exposure 

Cancer Slope Cancer 

Factor Units Risk 

I 

(mg/kg/day) -I 1 3.lE-08 

3.1E-08 

0uteslPathways I3.1E-08 



TABLE 8.11 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenarto Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

rgestion 

ermal 

Trichloroethene 0.504 wh 0.504 Wk3 M 3.4E-08 wWW l.lE-02 (mg/kg/day) -I 3.7E-10 

Benzo(a)anthracene 1.46 m&3 1.46 msk7 M 9.8E-08 mgWday 7.3E-01 (mgikglday) -1 7.2E-08 

Benzo(a)pyrene 1.13 mgncg 1.13 mgh M 7.6E-08 wWW 7.3E+OO (mglkglday) -1 5.5E-07 

Benzo(b)fluoranthene 3.43 w&4 3.43 w/kg M 2.3E-07 wk#Jay 7.3E-01 OwtMtW) -I 1.7E-07 

Dibenzo(a.h)anthracene 0.259 mgk4 0.259 m&3 M 1.7E-08 WWday 7.3E+OO (mglkglday) -1 1.3E-07 

Indeno(l,2,3cd)pyrene 0.788 mah 0.788 wh M 5.3E-08 mglkdday 7.3E-01 OwWdw) -l 3.9E-08 

Arsenic 71.7 w&3 71.7 m&3 M 4.8E-06 wWdw 1.5E+OO OWhdday) -I 7.2E-06 

(Total) 8.2E-06 

Trichtoroethene 0.504 msn(g 0.504 Wkg M 2.2E-09 mglkglday l.lE-02 (mglkglday) -1 2.5E-11 

Benro(a)anthracene 1.46 wh 1.46 mgncg M 2.8E-08 wWday 7.3E-01 (mgikglday) -1 2.1 E-08 

Benzo(a)pyrene 1.13 mgn(s 1.13 w&g M 2.2E-08 wYWJw 7.3E+OO (mg/kg/day) -1 1.6E-07 

Benzo(b)fluoranthene 3.43 f-W@ 3.43 wk3 M 6.6E-08 WWdw 7.3E-01 @wWW) -I 4.8E-08 

Dibenzo(a,h)anthracene 0.259 w#g 0.259 wdkg M 5.OE-09 mWday 7.3E+OO (mglkglday) -1 3.6E-08 

Indeno(l,2,3-cd)pyrene 0.788 w#a 0.788 mglkg M 1.5E-08 miiWW 7.3E-01 WwWW) -I l.lE-08 

Arsenic 71.7 mgncs 71.7 msn(g M 3.2E-07 mglkglday 1.5EtOO OWWday) -l 4.8G07 

(Total) , 75E-07 
T-.-l n:-8. A -_--- 111 I?.* ̂̂ _.,__ “^..A^-,“^.L . ..^.._ II enc mm ; iiisi ~,ioi, ~~~-~ iiii -~~““‘” iiiiiiij~*rao~;~aj~ . . ^ ---.- “,“-.“” 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.12 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Inhalation Trichloroethene 0.504 m&t 2.9lE-04 

(Total) 

(1) Specify Medium-Specific (M) or Route-Specifc (R) EPC selected for risk calculation. 

mglm3 R l.lE-06 w$Wday 6.OE-03 

Total Risk Across All Exposure f 

Cancer Slope I Cancer II 
Factor Units Risk 



Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

Receotor Aae: Adult 

lgestion 

ermal 

Trichloroethene 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3ut)pyrene 

Arsenic 

(Total] 

Trichlorcethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthrecene 

Indeno(l,2,3cd)pyrene 

Arsenic 

(Total) 

Medium Medium 

EPC EPC 

Route 

EPC 

Value Units Value 

0.504 mgh 0.504 

1.48 w/kg 1.46 

1.13 m#g 1.13 

3.43 mgM 3.43 

0.259 mgh 0.259 

0.788 wM 0.788 

71.7 msM 71.7 

0.504 w/kg 0.504 

1.46 wM3 1.46 

1.13 w/kg 1.13 

3.43 mgki 3.43 

0.259 w#g 0.259 

0.788 msM 0.788 

71.7 wh 71.7 

TABLE 8.13 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selectee 

for Risk 

Calculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

1.5E-08 

4.3E-08 

3.3E-08 

1 .OE-O7 

7.6E-09 

2.3E-08 

2.1 E-06 

2.OE-10 

2.5E-09 

1.9E-09 

5.8E-09 

4.4E-10 

1.3E-09 

2.8E-08 

Intake 

(Cancer) 

Units 

wk&W 

wWday 
mglkglday 

WWday 

w WW 

m$Wdw 
mglkglday 

mglkglday 

mgWW 

WkWv 
mglkglday 

mgkglday 

mgWW 
mglkglday 

Cancer Slope 

Factor 

l.lE-02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

1.5E+OO 

l.lE-02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

1.5E+OO 

Cancer Slope 

Factor Units 

(mglkglday) ml 

OwWday) -I 

OWh$-W -I 
(mglkglday) -1 

h#slday) -I 

bwWW -I 

OWWW) -I 

@WWW -I 
(mglkglday) -1 

(mglkglday) -1 

OwNWay) -I 
(mglkglday) -1 

(mglkglday) -1 

(mg/kg/day) -1 

Cancer 

Risk 

1.6E-10 

3.lE-08 

2.4E-07 

7.4E-08 

5.6E-08 

1.7E-08 

3.2E-06 

3.6E-06 

2.2E-12 

1.8E-09 

1.4E-08 

4.2E-09 

3.2E-09 

9.7E-10 

4.2E-08 

6.6C08 
?cclu2 Y.“L-Y” 



Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Chemical 

Route of Potential 

Concern 

thalation 

I 

Trichloroethene 

(Total 

Medium 

EPC 

Value 

0.504 

Medium 

EPC 

Units 

TABLE 8.14 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Value 

2.91 E-04 

Route 

EPC 

Units 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

R 

Intake 

(Cancer) 

9.4E-07 

Intake 

(Cancer) 

Units 

w@g/dw 

Cancer Slope 

Factor 

6.OE-03 

Total Risk Across All Exposure 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2 2 
56E09 56E09 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.15 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Exposure Chemical Medium Medium Route Route EPC Selectee Intake 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) 

I Concern Value Units Value Units Calculation (1 

-m 
UN. 
W- 
W- 
u@- 
UgR 
ug/L 

UN 

uglL 

ug/L 

ug/L 

ug/L 

WL 
uglL 

ug/L 

M 3.6E-07 

M 9.3E-09 

M 8.8E-06 

M 2.1 E-07 

M 7.9E-06 

M 4.7G07 

M 4.lE-08 

lermal 1 ,I-Dichloroethene 

Chloroform 

Ethyl Ether 

Tetrachlomethene 

Trichloroetiene 

Vinyl Chloride 

cis-1,2-Dichlorcefhene 

(Total 

29 

1.3 

3950 

5.41 

612 

85 

528 

29 

1.3 

3950 

5.41 

612 

85 

528 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Units I 
mg/kglday 

mglkg/day 

mg/kg/day 

mg/kglday 

1 mg/kg/day 

m3Wday 
mg/kglday 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

- 
6.OE-01 

6.1 E-03 

N/A 

5.2E-02 

l.lE-02 

1 .QE+OO 

N/A 

Total Risk Across All Exposure rutes/Pathways 

2.2E-07 

5.7E-11 

N/A 

l.lE-08 

8.7E-08 

9.0E-07 

N/A 

1.2E-08 

1.2E-06 



Site 57 - Downgradient 

Exposure 

Route 

Chemical 

of Potential 

Concern 

EPC 

Value 

lhalation 29 

1.3 

3950 

5.41 

612 

05 

528 

I mwl 

1 .l -Dk%loroethene 

Chloroform 

Ethyl Ether 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

cis-1,2-Dichloroethene 

TABLE 8.16 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

2.2E-04 mglm3 

2.8E-06 mgim3 

4.4G03 mglm3 

2.5E-05 mglm3 

2.OE-03 mglml 

7.OE-04 mglm3 

l.lE-03 mglm3 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer 

Risk 

1.3E-07 

1 BE-09 

2.6E-06 

1.5E-08 

1.2E-06 

4.1E-07 

6.3E-07 

mglkglday 

mglkglday 

mtncglday 
mgikglday 

mglkglday 

I m$WdaY 

1.8E-01 @wWW -I 2.3E-08 

E.lE-02 @WWW) -I 1.3E-10 

N/A WWWW -I N/A 

2.OE-03 bwWday) -I 2.9E-11 

B.OE-03 (mg/kglday) -1 7.lE-09 

3.OE01 OwWday) -I 1.2E-07 

N/A OWWday) -I N/A 

2.3E-08 

Total Risk Across All Exposure Routes/Pathways 11 2.3E-08 



TABLE 0.17 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

lermal 1 ,I -Dichloroethene 

Chloroform 

Ethyl Ether 

Tetrachloroethene 

Ttichloroethene 

Vinyl Chloride 

&-I .2-Dichloroethene 

29 

1.3 

3950 

r 

5.41 

612 

85 

520 

I mw I 

w- 29 WL M 

WL 1.3 w- M 

w- 3950 w- M 

w 5.41 w M 

w 612 w M 

w. 85 ug/L M 

ug/L 528 UglL M 

I I I 

I Units 
I 

I 
1.8E-07 wtWdw 
4.7E-09 

4.4E-06 

1 .OE-07 

4.OE-06 

6.OE-01 @wkYdaY) -I l.lE-07 

6.lE-03 OWWW -I 2.8E-11 

N/A OwWdw) -I N/A 

5.2E-02 VwWday) -I 55E-09 

i.lE-02 PWWW -I 4.4E-08 

‘.9E+OO @WWdw) -I 4.5E-07 

2.lE-06 
I wWdw I N’A 

@!&WY) -I N/A 

WWday 
mglkglday 

mglkglday 

mgWday 
2.4E-07 WWdaY 

I I I 1 6.lE-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



Site 57 - Downgradient 

” 
rhalation 1 .I -Dichloroethene 

Chloroform 

Ethyl Ether 

Tetrachlomethene 

Trichloroethene 

Vinyl Chloride 

&-I ,2-Dichloroethene 

(Total 

- 
I 
I 1 - 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

29 ug/L 

1.3 ug/L 

3950 uglL 

5.41 ug/L 

612 ug/L 

65 UglL 

526 ug/L 

TABLE 8.18 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDlAN HEAD, MARYLAND 

Route 

EPC 

Value 

2.2G04 

2.8E-06 

4.4E-03 

2.5E-05 

2.OE-03 

7.OE-04 

l.lE-03 

Route 

EPC 

Units 

mgIm3 

mglm3 

mg/m3 
mg.fm3 

mglm3 

mglm3 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

6.6E-68 

8.‘E-10 

1.3E-06 

7.4E-09 

5.9E-07 

2.1E-07 

3.2E-07 

Cancer Slope 

Factor 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

WWdaY 

mgkglday 
mglkglday 

mg/kgW 

W&W-v 

mgk?W 

WWday 

1 .BE-01 

8.iE-02 

NIA 

2.OE-03 

6.OE-03 

3.OE-01 

N/A 

Total Risk Across All Exposure x&s/Pathways 

Cancer 

Risk 

1.2E-06 

6.6E-11 

NIA 

‘.5E-11 

3.5E-09 

6.2E-08 

N/A 

1.2E-06 

1.2E-08 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.19 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Worker 

EPC Selected Intake 

for Risk (Cancer) 

Calculation (I] 

Exposure 

Route 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Cancer Slope 

Factor 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

Chemical 

cf Potential 

Concern 

9.7E-10 

3.6E-06 

Cancer 

Risk 

7.1E-09 

5.7E-06 

6.4E-06 

3.3G09 

6.1E-09 

lgestiin 

I 

Benzc(a)pyrene 

Arsenic 

I (Total: 

0.12 

4.7 

0.12 

4.7 

M 

M 

0.12 

4.7 

M 

M :::;::i 1 :::tg:;:: 
otal Risk Across All Exposure Routes/Pathways 

4.5E-10 WWW 
4.1E-09 mg/kg/day 

0.12 

4.7 

emal Benzo(a)pyrene 

Arsenic 

(Total: 9.4E-09 

7.3E-08 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.20 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: site 57 - Downgradient 

Receptor Population: Construction Worker 

Rlrantnr Ana, 

EXpoSUE 

Route 

Chemical 

of Potential 

Medium Medium 

EPC EPC 

ngestion 

Concern 

Benzo(a)pyrene 

Value 

0.12 

I 4.7 

I (Total)l 

3ermal 

I 

Benzo(a)pyrene 

I 

0.12 

Arsenic 4.7 

I (Total)1 

Units 

meM3 
mokv 

mvkv 

m9M 

(1) Specify Medium-Sfxcific (M) or Route-Specifc (R) EPC selected for risk calculation. 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

rotal Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

l.EtE-09 

1.4E-08 

1.6E-08 

1.6E-10 

3.1E-10 

4.7E-10 

I .6E-O8 



Exposure 
Route 

Chemical Chemical 

of Potential of Potential 

II I Concern 

(Total! 

Route Route EPC Selectad Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (I) Units 

785 

363 

785 

363 

TABLE 6.21 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Construction Workers 

Racaotor Aae: Adult 

(1) Specify Medium-Specifw (M) or Rout&pa&c (R) EPC selected for risk calculatiin. 

w 

ug/L 

ug/L 

ug/L 

M 2.1E-06 WWday 
M 9.7607 wWW 

M 9.1 E-07 wWW 
M 4.2E-07 mglkglday 

otal Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

N/A 

N/A 

O.OE+OO 

N/A 

N/A 

O.OE+OO 

O.OE+OO 

. . . . 

I_ 1: 

. 



TABLE 6.22 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Receptor Population: Construction Workers 

Cancer 

Risk 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Intake 

(Cancer) 

Cancer Slops 

Factor 

Cancer Slope 

Factor Units 

Exposure 

Route 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Units 

Chemical 

of Potential 

Concern 

785 

363 

uglL 

ug/L 

785 

363 

ug/L 

ug/L 

N/A 

N/A 

O.OE+OO 

N/A 

N/A 

N/A 

N/A 

(mg/kg/day) - I 

(mgfiglday) -1 

l.lE-06 

4.9E-07 

4.5E-07 

2.1E-07 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ermal 

I 

Iron 

Manganese 

I (Total: 

765 

363 

ug/L 

UN- 

785 

363 

uglL 

ug/L 

O.OE+OO 

O.OE+OO ‘otal Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.23 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 57 - Sewers 

Receptor Population: Construction Worker 

Receotor Aae: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

lgestion 

ermal 

Vinyl Chloride 

Benzo(a)pyrene 

Arsenic 

Vanadium 

Vinyl Chloride 

Benzo(a)pyrene 

Arsenic 

Vanadium 

(Total) 

(Total) 

1 mg/kg 1 

0.3 msh 0.3 

8.4 m@g 8.4 

118 m&g 118 

1 msb 1 

0.3 mg@ 0.3 

8.4 msh 8.4 

118 mglkg 118 

M 8.1E-09 mdWW 1.9E+OO OWWdw) -’ 1.5E-08 

M 2.4E-09 wh&W 7.3E+OO (mglkgiday) -1 1.8E-08 

M 6.8E-08 mglkglday 1 SE+00 (mglkglday) -1 1 .OE-07 

M 9.5E-07 wWdw N/A (mglkglday) -1 N/A 

1.3E-07 

M 8.7E-10 wWdw 1.9E+OO W&&W -I 1.8E-09 

M l.lE-09 wlkglday 7.3E+OO OWWJw) -I 8.2E-09 

M 7.3E-09 mglkglday 1.5E+OO (mglkglday) -1 l.lE-08 

M 3.4E-08 mYWdw N/A (mglkglday) -1 N/A 

2.1 E-08 
T-.-l n:-8. tie---- _ - - .- . . -- -- 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.24 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

igestion Vinyl Chloride 1 wvW 1 mgfkg M Z.OE-09 mglkglday ‘.9E+OO @WWday) -’ 3.8E-09 

Benzo(a)pyrene 0.3 mgM 0.3 msncg M 6.OE-10 mglkglday 7.3E+OO OWWW -l 4.4E-09 

Arsenic 8.4 wb 8.4 w/kg M ‘.7E-08 mglkglday 15E+OO @x&&-W) -I 2.5E-08 

Vanadium ii8 wn(9 118 mg/kg M 2.4E-07 mglkglday N/A OwWday) -I N/A 

(Total) 3.4E-08 

lermal Vinyl Chloride 1 mgncg 1 mglkg M 4.3E-11 mgikglday ‘.9E+OO OWW-Jay) -I 8.2E-11 

Benzo(a)pyrene 0.3 w#s 0.3 mgfig M 5.6E-11 mgikglday 7.3E+OO @WWday) -I 4.‘E-10 

Arsenic 8.4 w&4 8.4 mgM M 3.6E-10 mglkglday 15E+OO W@Wdw) -l 55E-10 

Vanadium 118 Wkg 118 mgk7 M ‘.7E-09 mglkglday N/A OwWday) -I N/A 

(Total) 1 .OE-09 

Total Risk Across All Exposure Routes/Pathways 13.5E-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
l 



TABLE 0.25 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 57 - Sewers 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

lgestion l,l-Dichlomethene 0.2 UN- 0.2 USn M 5.4E-IO mglkglday 6.OE-01 @dWday) -’ 3.2E-10 

Acetone 725 w 725 ug/L M 1.9E-06 mgikglday N/A OwWW -I N/A 

Ethyl Ether 120 ug/L 120 ug/L M 3.2E-07 mgikg/day N/A OWWW) -I N/A 

Trichloroethene 15.2 uglL 15.2 ug/L M 4.1 E-08 mgikglday l.lE-02 (mglkdday) -I 4.5E-10 

cis-1.2-Dichloroethene 9.1 WL 9.1 ML M 2.4E-60 mglkglday N/A OWWW -I N/A 

Iron 1546 w 1546 uw M 4.lE-06 mgikglday N/A OwWday) -I N/A 

Manganese 119 w- 119 w- M 3.2E-07 mglkglday N/A (mgikglday) -1 N/A 

(Total) 7.7E-10 

ermal I, 1 -Dichlomethene 0.2 ug/L 0.2 uw M 4.OE-09 mgkglday 6.OE-01 MWWday) -I 2.4E-09 

Acetone 725 ug/L 725 ug/L M l.lE-06 w$Wday N/A OWWW -I N/A 

Ethyl Ether 120 ug/L 120 ug/L M 4.3E-07 WWday N/A OwW~w) -I NIA 

Trichloroethene 15.2 ug/L 15.2 ugli M 3.1 E-07 wWW l.lE-02 O’wWday) -l 3.5E-09 

cis-1.2-Dichloroethene 9.1 ug/L 9.1 ug/L M l.lE-07 mgikglday N/A (mgikglday) -1 N/A 

Iron 1546 w 1546 WC M 1.8E-06 mglkglday N/A @WWday) -I N/A 

Manganese 119 w- 119 w- M 1.4E-07 mglkglday N/A @WWday) -I N/A 

(Total) , 5.8E-09 
T.-.&i D’=‘- A.-F _== A!! Er+a.~::- Q,,,(. ,--.L -. II - -- ..- 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC sek?cted for risk calculation. 



TABLE 8.26 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 57 - Sewers 

Receptor Population: Construction Workers 

Receptor Aae: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

gestion 1 .I-Dichloroethene 9 uglL 9 

Acetone 28 ug/L 28 

Ethyl Ether 14 ug/L 14 

Trichloroethene 18 ug/L 10 

cis-1.2-Dichloroethene 6300 ug/L 6300 

Iron 20800 ug/L 20806 

Manganese 150 ug/L 150 

(Total) 

ermal I, 1 -Dichloroethene 9 w- 9 

Acetone 28 ug/L 28 

Ethyl Ether 14 ug/L 14 

Trichloroethene 18 ug/L 18 

cis-1,2-Dichloroethene 6300 ug/L 6300 

Iron 20800 ug/L 20800 

Manganese 150 WC 150 

(Total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

M 1.2E-08 mg/kg/day 6.OE-01 (mg/kg/day) -I 7.2E-09 

M 3.8E-08 mglkglday N/A (mg/kg/day) -1 NIA 

M 1 .QE-08 mglkglday N/A (mglkglday) -1 N/A 

M 2.4E-08 mglkglday l.lE-02 (mglkglday) -1 2.7E-10 

M 8.5E-06 mglkglday N/A (mglkglday) -1 N/A 

M 2.8E-05 mglkglday N/A (mg/kg/day) -1 N/A 

M 2.OE-07 mg/kg/day N/A (mglkglday) -1 N/A 

7.5E-09 

M 2.OE-09 mglkglday 6.OE-01 (mg/kg/day) -1 ‘.2E-09 

M 5.4E-07 wVWday N/A (mglkglday) -1 N/A 

M 2.1 E-07 m&tW N/A (mglkglday) -1 N/A 

M ‘.6E-07 mglkglday l.lE-02 (mglkglday) -1 ‘.7E-09 

M 5.7E-08 mglkglday N/A (mg/kg/day) -1 NIA 

M 8.9E-07 wWdw N/A (mglkglday) -1 N/A 

M 6.9E-08 mUMNay N/A (mg/kg/day) -1 N/A 

2.9E-09 

Total Risk Across All Exposure Routes/Pathways v 



TABLE 0.27 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Surface/Subsurface Soil 

Site 57 - Upgradient 

I II I I II 
Exposure Chemical Medium Medium Route Route Intake Cancer Slope Cancer Slope 

Route of Potential EPC EPC EPC EPC (Cancer) Factor Factor Units 

Concern Value Units Value Units Units I 

Ingestion Arsenic 9.6 msm 9.6 mm 

(Tow 
Dermal Arsenic 9.6 mm3 9.6 mm 5.5E-07 

I 

mglkglday ‘.5E+OO 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 0.28 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Surface/Subsurface Soil 

Site 57 - Upgradient 

ingestion Arsenic 

Denal Arsenic 

9.6 m@g 9.6 

mw 
9.6 Wkt 9.6 

crow 

Route 

EPC 

Units 

w4M 

wN2 

EPC Selected 

for Risk 

Calculation (1) 

intake 

(Cancer) 

M 11 ‘.2E-06 

M 

II 

3.7E-08 mglkglday 

I 

1.5E+00 

Total Risk Across All Exposure 

Cancer Slope 

Factor Units 

Cancer 

Risk 

(1) SpecXy Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



\ \ 
i 

TABLE 8.29 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

edium: Groundwater 

Site 57 - Upgradient 

Receptor Age: Child 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion 1 ,I -Dichloroethene 77.5 w 77.5 

1,2-Dichloroethane 2.7 w- 2.7 
MS 

Chloroform 1.3 ug/L 1.3 

Trichlomethene 2.3 WL 2.3 

termal I,1 -Dichloroethene 77.5 UgR 77.5 

1,2-Dichloroethane 2.7 USn 2.7 

Chloroform 1.3 UgR 1.3 

Trichloroethene 2.3 W- 2.3 

mw 

(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk catculation. 

M 5OE-04 mg/kg/day 6.OE-01 OwYWday) -I 3.OE-04 

M ‘.7E-05 mgncg/W 9.1 E-02 O’wWdav) -I l .BE-06 

M 8.3E-08 WWdaY 6.1 E-63 mWday) -I S.lE-08 

M ‘.5E-05 mg/k!Nday l.lE-02 OwWday) -I l .BE-07 

3.OE04 

M 4.5E-05 WWJay B.OE-01 OWWW) -I 2.7E-05 

M 5.2E-07 msntslday 9.1 E-02 OwWdaY) -I 4.7E-08 

M 4.9E-07 mg/kg/dw 6.1 E-03 @WWdw) -I 3.OE-09 

M ‘.7E-08 mgncglday l.lE-02 @WWdaY) -l I .aE-08 

2.7E-05 

Total Risk Across All Exposure Routes/Pathways 



TABLE 8.30 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Child Residents 

Receptor Age: Child 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

gestion I,1 -Dichloroethene 77.5 w 77.5 ud- M 9.5E-05 mgk$daY 6.OE-01 WWWW -’ 5.7E05 

1,2-Dichloroethane 2.7 ug/L 2.7 ug/L M 3.3E-06 WVWW 9.1 E-02 (mglkglday) -1 3.OE-07 

Chloroform 1.3 uglL 1.3 m- M ‘.6E-06 mMWW 6.1E-03 (mg/kg/day) -1 9.7E-09 

Trichloroethene 2.3 WL 2.3 ug/L M 2.8E-08 mglkglday l.lE-02 (mg/kg/day) -1 3.‘E-08 

(Total) 5.7E-05 

emMl 1 ,l-Dichloroethene 77.5 ug/L 77.5 ug/L M 7.OE-06 wWW 6.OE-01 QwWW) -I 4.2E-06 

1,2-Dichloroethane 2.7 ug/L 2.7 uglL M a.lE-08 mWday 9.1E-02 WWWW -I 7.4E-09 

Chloroform 1.3 ug/L 1.3 ug/L M 7.6E-08 mgikglday 6.1 E-03 OWWday) -I 4.7E-10 

Trichloroethene 2.3 ug/L 2.3 ug/L M 2.6E-07 mWWW l.lE-02 (mgikglday) -1 2.9E-09 

mw 4.2E-06 

x(--zz- Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



Receptor Age: Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

igestion Trichloroethene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3+zd)pyrene 

Arsenic 

ITotal 

fermal Trichloroethene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-@pyrene 

Arsenic 

(Total] 

Medium 

EPC 

Value 

0.504 

1.13 

3.43 

3.43 

0.259 

0.788 

71.7 

0.504 

1.13 

3.43 

3.43 

0.259 

0.788 

71.7 

TABLE 8.31 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Value 

0.504 

1.13 

3.43 

3.43 

0.259 

0.788 

71.7 

0.504 

1.13 

3.43 

3.43 

0.259 

0.788 

71.7 

EPC Selecta Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1 Units 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

5.5E-07 n’@Ww l.lE-02 (mglkglday) -I B.lE-09 

‘.2E-06 mglkglday 7.3E+OO (mglkgiday) -1 Q.OE-06 

3.8E-06 WWday 7.3E-01 OWWW) -I 2.7E-06 

3.8E-08 fWWday 7.3E-01 O’WWday) -I 2.7E-06 

2.8E-07 n-c&May 7.3E+OO WWWW) -I 2.1 E-06 

a.aE-07 WWW 7.3E-01 @‘wWday) -I 8.3E-07 

7.9E-05 WWday ‘.5E+OO h&N%9 -I ‘.2E-04 

‘.4E-04 

2.9E-08 mgWdw l.lE-02 (mglkglday) -1 3.2E-10 

2.8E-07 mg/kg/day 7.3E+OO OWWW -I 2.OE-06 

8.5E-07 m&!~day 7.3E-01 OWWday) -I 6.2E-07 

8.5E-07 mglkglday 7.3E-01 @WWday) -I 6.2E-07 

6.4E-08 mglkglday 7.3E+OO WWWday) -I 4.7E-07 

2.OE-07 mgWdaY 7.3E-01 (mglkglday) -1 ‘.4E-07 

4.1E-06 WWday ‘.5E+OO WwhPW -I 6.2E-06 

Total Risk Across All Exposure Routes/Pathways 

1 .OE-05 

‘.5E-04 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 



’ “..’ 

TABLE 8.32 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 
Receatar Aac? Child 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion Trichloroethene 0.504 m@a l.lE-04 mglm3 R 7.2E-06 mg/kglday 6.OE-03 (mglkglday) -I 4.3E-08 

crow 4.3E-08 

Total Risk Across All Exposure Routes/Pathways 1 

(1) Specify Medium-Spa&c(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.33 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

t 

edium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 
Rmxntnr AI-W Child 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion Trichloroethene 0.504 mgncg 0.504 Wkg M. 6.2E-08 Wkglday l.lE-02 0wWday) -’ 6.8E-10 

Benzo(a)pyrene 1.13 w&i 1.13 mgncg M ‘.4E-07 wWdw 7.3E+OO OwWdaY) -I 1 .OE-06 

Benzo(b)fluoranthene 3.43 mgM 3.43 Wk3 M 4.2E-07 mgWW 7.3E-01 (mglkglday) -1 3.‘E-07 

Benzo(b)fluoranthene 3.43 mgncg 3.43 WMt M 4.2E-07 mskslday 7.3E-01 @Wglday) -l 3.‘E-07 

Dibenzo(a,h)anthracene 0.259 w/kg 0.259 mglkg M 3.2E-08 mgncg/day 7.3E+OO OWWdaY) -I 2.3E-07 

Indeno(l,2.3-cd)pyrene 0.788 WM 0.788 n-Mb3 M Q.BE-08 mglkglday 7.3E-01 Ow~sldaY) -I 7.OE-08 

Arsenic 71.7 msM 71.7 m@s M 8.8E-06 mgWday ‘.5E+OO bwlkglday) -I 1.3E-05 

(Total) 15E-05 

lermal Trichloroethene 0.504 mgncg 0.504 f-w@4 M ‘.9E-09 mgWday l.lE-02 VWWW -I 2.1E-11 

Benzo(a)pyrene 1.13 m&4 1.13 wlkg M 1 .QE-08 mglkglday 7.3E+OO M?#sldaY) -I 1.4E-07 

Benzo(b)fluoranthene 3.43 mv% 3.43 WM M 5.7E-08 w Wday 7.3E-01 OWWW -I 4.2E-08 

Benzo(b)fluoranthene 3.43 f-W%3 3.43 Wkg M 5.7E-08 wM!W 7.3E-01 WwWdaY) -I 4.2E-08 

Dibenzo(a.h)anthracene 0.259 mah 0.259 mglkg M 4.3E-99 mgN&W’ 7.3E+OO hWW -I 3.‘E-08 

Indeno(l,2,3cd)pyrene 0.788 mgM 0.788 mM3 M ‘.3E-08 msWday 7.3E-01 OwWday) -I 9.6E-09 

Arsenic 71.7 msh 71.7 mglkg M 2.7E-07 mgWdaY ‘.5E+O9 OWWday) -I 4.‘E-07 

(Tow 8.7E-07 

Total Risk Across All Exposure Routes/Pathways v 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.34 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Receptor Age: Child 

*I II? [ 
Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

lgestion Trichloroethene 0.504 mflg 2.1 E-04 mglm3 R 3.OE-06 mglkglday 6.OE-03 @g/kg/day) -I ‘.8E-08 

crow l .BE-08 
-..-.-.-. .- ~~~ . ..- ~-~ . ..I--.. -..-A^ I ora, r(rsk Across HII utposure ixouresrramways t I .elt-us 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.35 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Site 57 - Downgadient 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion 1 ,I-Dichloroethene 29 USn 29 w M ‘.9E-04 mglkglday 6.OE-O’ O’wWdaY) -’ l.lE-04 

Chlorofon 1.3 w- 1.3 w M 8.3E-06 WWW 8.1E-03 OWWday) -I 5.1 E-08 

Ethyl Ether 3950 W 3950 w M 2.5E-02 WWday N/A @-wWday) -I N/A 

Tetrschloroethene 5.41 w- 5.41 ug/L M 3.5E-05 f’@Wday 5.2E-02 O’WWday) -I l .BE-06 

Trtchloroethene 612 W 612 w M 3.9E-03 wWday I.IE-62 0wWd-w) -I 4.3E-05 

Vinyl Chloride 85 WL 85 w M 5.4E-04 mg/ktWy 1 .QE+OO @wWday) -I 1 .OE-03 

c&-l ,2-Dichloroethene 528 WL 528 ug/L M 3.4E-03 mg/kg/W NIA OWWday) -I N/A 

‘.2E-03 

lermal 1 .I -Dichlomethene 29 WL 29 w M ‘.7E-05 wWdw 6.OE-01 OwWday) -I 1 .OE-05 

Chloroform 1.3 w 1.3 ug/L M 4.9E-07 w Wday B.lE-03 OWWW -I 3.OE-09 

Ethyl Ether 3950 

I 

w- 3950 m- M 3.5E-04 mglk@W N/A (mgncglday) -l N/A 

Tetrschtoroethene 5.41 ug/L 5.41 WL M ‘.5E-05 wWday 5.2E-02 OWWday) -I 7.9E-07 

Trichloroethene 612 ug/L 612 w- M 4.5E-04 mglkglday l.lE-02 OwWdar) -I 4.9E-06 

Vinyl Chloride 85 WL 85 ug/L M ‘.8E-05 mgikglday ‘.9E+OO OWWday) -I 3.3E-05 

cis-1 ,P-Dichloroethene 528 w- 528 w M ‘.9E-04 mglkgW N/A Vw~gW) -I NIA 

mw 4.9E-05 
V-.-IF.-, . . .I,C --_ -_m _...__, F.-IL ..-..- 1 nr nr 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 



go-3WL 

V/N 

90-32’S 

LO-3L’L 

LO-31’ L 

V/N 

0 C-3L’P 

90-39’ 1 

Kr3E’Z 

V/N 

90-32’8 

V/N 

_.._...__ “,--I..-” --..---.._ ,,- 
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c- W%v4W 10-30’9 WvW6~ 90-39’2 W iPn 62 ifin 61 auawaoJoltq!a-1’) leuua 

l- M.v6W) V/N Aw6y/&u tto-3P.8 w i/6n 8ZS ifin 8ZS aualgaololtp!a-Z’L-s13 

af.wwo IAW 

I- WwWfW zo-3C’C ~eP/mmJ vo-3S’L 

c- bWMN&W V/N Aep/6y/6tu CO-38’P 

lua!pw6umoa - ~9 a)!S 
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TABLE 8.37 

Chemical 

of Potential 

Concern 

Banzo(a)pyrena 

Arsenic 

Medium 

EPC 

Value 

EPC 

Units 

Route 

EPC 

Route 

EPC 

Value 
I 

Units 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM WPOSURE 

INDlAN HEAD. MARYLAND 

Scenario Timaframa: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Child Residents 

Receptor Age: Child 

Exposure 
Route .L 

Ingestion 

F Dermal 

fTotall fTotall 

Benzo(a)pyrene 

Arsenic 
manes 
mgncs 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

+-fgfzj 
Total Risk I 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.3E+OO (mg/kg/day) -l 

15E+OO @WhYday) -I 

-t 

7.3E+OO OwWday) -l 
15E+OO OwWday) -I 

I 

‘ass All Exposure Routes/Pathways 

4.4E06 

3.5E-07 

4.OE-07 

9.9E-09 

1.6E-06 

2.6E-06 

4.3E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.36 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

edium: Sediment 

Site 57 - Dcwngradient 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion 

I 

Benzo(a)pyrene 

Arsenic 

I crow 
Dermal 

I 

Benzo(a)pyrene 

Arsenic 

Medium Medium 

EPC EPC 

0.12 

4.7 

0.12 

4.7 

Units 

Route Route 

EPC EPC 

Value Units 

EPC Selected 

for Risk 

Calculation (1) 

0.12 m9W 

I I 

M 

4.7 mO9 M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Units 

~ 



TABLE 6.39 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Site 57 - Downgradient 

Receptor Age: Child Ii 

Exposure 

Route 

Chemical 

of Potential 

Concern 

k-cm 

Manganese 

Iron 

Manganese 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

765 w- 785 

363 WL 363 

765 WL 765 

363 ug/L 363 

ug/L 

w- 

ug/L 

ug/L 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

-j+q-zg 
Total Risk / 

Cancer Slope 

Factor 

N/A 

N/A 

Cancer Slope 

Factor Units 

N/A 

NIA 

uss All Exposure Routes/Pathways 

Cancer 

Risk 

N/A 

N/A 

O.OE+OO 

N/A 

N/A 

O.OE+OO 

O.OE+OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

. 



TABLE 8.40 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDtAN HEAD, MARYLAND 

Surface Water 

Site 57 - Downgradient 

- 
T- 

Ingestion Ir Ingestion Ir 

N N 

t t 

Derrnal Derrnal Ir Ir 

N N 

I 
Medium Route 

EPC EPC 

Units 

I 

Value I 
W- 785 

w 363 

-g-z- t - 

Route EPC Selected 

EPC for Risk 

Units Calculation (I; 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Chemical 

of Potential 

Medium 

EPC 

Value 

Cancer 

Risk 

NIA 

N/A 

O.OE+OO 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units Concern 

(mglkglday) -I 

OwWday) -I 

on ug/L 

ug/L 

M 

M 

NIA 

N/A langanese 

705 

363 

(Total 

on 705 

langanese 363 

M 

M 

N/A 

NIA 

NIA 

N/A 
w- 
ug/L 

O.OE+OO 

O.OE+OO ‘ass All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



i 

TABLE 0.41 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Upgradient 

Receptor Population: Adult Residents 

Receptor Age: Adult 

II 

II 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

Cancer Slope 

Factor 

EPC Selected 

for Risk 

Calculation (1) 

M 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Intake 

(Cancer) 

4.5E-06 

Intake 

(Cancer) 

Units 

mglkg~dw 

WWW 

Medium 

EPC 

Value 

Exposure 

Route 

Chemical 

of Potential 

Concern 

9.6 6.8E-06 

6.8E-06 

7.fE-07 

7.1 E-07 

7.5E-06 

1.5E+OO 

1.5E+OO 

9.6 

9.6 msn(g 9.6 wh M 4.7E-07 

ltes/Pathways ‘otal Risk Across Ail Exposure I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.42 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

Receptor Population: Adult Residents 

Receptor Age: Adult 

,” 
Ingestion Arsenic 9.6 wb 9.6 

(Total) 

Dermal Arsenic 9.6 wt@ 9.6 

Route 

EPC 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

I Units 

I 

1 
Total Risk Across All Exposure I 

Cancer Slope Cancer 

--I Factor Units Risk 

(mglkglday) -l 1 6.6E-07 

x.rteslPathways 16.8E-07 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

. 



TABLE 8.43 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

edium: Gmundwater 

site 57 - Upgradient 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

gestion l.l-Dichloroethene 77.5 w- 77.5 WL M 7.3E-04 mgm/daY B.OE-01 OWWday) -’ 4.4E-04 

2.7 ug/L 2.7 ug/L M 2.5E-05 mgN?W 9.1 E-02 mYWdW -I 2.3E-06 

1.3 w- 1.3 ug/L M 1.2E-05 wWdaY 6.1E-03 OWWday) -I 7.4E-08 

2.3 UslL 2.3 ug/L M 2.2E-05 n?MWday l.lE-02 (mg~g/daY) -I 2.4E-07 

crow 4.4E-04 

ermal 1 ,I-Dichloroathene 77.5 ug/L 77.5 w M 9.4E-05 mglkglday 6.OE-01 OwWday) -I 5.6E-05 

1 ,P-Dichlorcethane 2.7 w 2.7 ug/L M l.lE-06 mgWdw 9.1 E-02 WWWday) -I 1 .OE-07 

Chlomfon 1.3 UN- 1.3 ug/L M 1 .OE-O6 mgWW 6.1 E-03 hWWday) -I 6.3E-09 

Trichloroethene 2.3 w- 2.3 WL M 3.5E-06 wlkglday l.lE-02 WWWW) -I . 3.9E-08 

(Tow 5.6E-05 

Total Risk Across All Exposure Routes/Pathways 15.6E-05 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



Exposure 

Route 

I 
c 
Dermal 

r 

TABLE 8.44 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDtAN HEAD, MARYLAND 

Site 57 - Upgradient 

Chemical 

of Potential 

Concern 

1,l -Dichloroethene 

1 ,kDichloroethane 

Chloroform 

Trichloroethene 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected Intake 

for Risk (Cancer) 

Calculation (I) 

Q.OE-04 

3.OE-05 

‘.3E-05 

2.4E-05 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

!jiizq gili; pizjiq gi 
Total Risk Across All Exposure Routes/Pathways m 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.45 

Ingestion 

Derrnal 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

narto Timeframe: Future 

edium: Gmundwater 

Exposure Medium: Gmundwater 

Site 57 - Upgradient 

Receptor Population: Adult Residents 

Receptor Aae: Adult 

Chemical 

of Potential 

Concern 

I. 1 -Dichloroethene 

I ,I-Dichloroethene 

I ,2-Dichloroethane 

Chloroform 

rrtchloroethene 

crow 

rrotal) 

Medium Medium 

EPC EPC --I- Value Units 

77.5 ug/L 

2.7 UglL 

1.3 ug/L 

2.3 KM- 

Route 

EPC 

Value 

Route 

EPC 

Units 

I 

77.5 I ug/L 

2.7 uglL 

1.3 uglL 

2.3 uglL 

77.5 ug/L 

2.7 uglL 

1.3 UN- 
2.3 uglL 

EPC Selected 

for Risk 

Calculation (1) Units 

9.9E-05 mglkg/day 6.OE-01 OwWday) -’ 6.OE-05 

3.5E-06 msWdaY 9.1 E-02 

‘.7E-06 

2.9E-06 

6.1E-03 

l.lE-02 

(mglkglday) -1 

O’w~glday) -I 

‘.5E-05 

‘.8E-07 

‘.6E-07 

5.6E-07 

mglkglday 

w Day 
mglkglday 

wWday 

6.OE-01 

9.1 E-02 

6.‘E-03 

1 .I E-02 

~~slday) -I Q.OE-96 

(mg/kg/day) -1 1 .BE-06 

(mg/kglday) -1 1 .OE-09 

OwWday) -I L 6.2E-09 

I I I Q.OE-06 

Total Risk Across All Exposure Routes/Pathways v 

(1) SpectN Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
. 



Exposure 

Route 

- 
lermal 

Site 57 - Upgradient 

Chemical 

of Potential 

Concern 

,I-Dichlomethene 

,2-Dichloroethane 

:hlomform 

‘iichloroethene 

(Total 

Medium Medium 

EPC EPC 

Value Units 

77.5 u- 
2.7 ug/L 

1.3 ug/L 

2.3 WA 

TABLE 6.46 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Route 

EPC 

Value 

3.43E+Ol 

‘.16E+00 

5.‘lE-01 

9.00E-01 

Route 

EPC 

Units 

ug/L 

uglL 

uglL 

ug/L 

EPC Selected 

for Risk 

Calculation (1: 

Intake 

(Cancer) 

9.6E-05 

3.2E-06 

‘.4E-06 

2.5E-06 

Intake 

(Cancer) 

Units 

mglkglday 

mglkglday 

mY+@W 

mSkglday 

Cancer Slope 

Factor 

1.8E-01 

9.1 E-02 

8.‘E-02 

6.OE-03 

Total Risk Across All Exposure 

Cancer Slope 

Factor Units 

rutes/Pathways 

Cancer 

Risk 

1.7E-05 

2.9E-07 

‘.2E-07 

‘.5E-06 

‘.7E-05 

‘.7E-05 

(1) SpeciN Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Igestion 

ermal 

Trichloroethene 

Benro(a)pyrene 

Benzo(b)fluomnthene 

Benzo(a)anthracene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3cd)pyrene 

Arsenic 

(Tot; 

Trichloroethene 

Benzo(a)pyrene 

Benzo(b)fluomnthene 

Benzo(a)anthmcene 

Dibenzo(a,h)anthmcene 

Indeno(l,2,3cd)pyrene 

Arsenic 

(Toh 

Medium 

EPC 

Value 

0.504 

1.13 

3.43 

1.46 

0.259 

0.788 

71.7 

0.504 

1.13 

3.43 

1.46 

0.259 

0.788 

71.7 

TABLE 6.47 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYLAND 

Route 

EPC 

Value 

0.504 

1.13 

3.43 

1.46 

0.259 

0.788 

71.7 

0.504 

1.13 

3.43 

1.46 

0.259 

0.788 

71.7 

EPC Selected Intake Intake Cancer Slope 

for Risk (Cancer) (Cancer) Factor 

Calculation (I] Units 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

2.4E-07 mglkgfday l.lE-02 

53E-07 mglkglday 7.3E+OO. 

1.6E-06 mgikglday 7.3E-01 

6.9E-07 mglkglday 7.3E-01 

1.2E-07 mglkglda y 7.3E+OO 

3.7E-07 mglkglday 7.3E-01 

3.4E-05 mglkglday 1.5E+OO 

2.5E-08 mglkglday l.lE-02 

2.4E-07 mYWay 7.3E+OO 

7.3E-07 mglkglday 7.3E-01 

3.1 E-07 mgikglday 7.3E-01 

5.5E-08 mglkglday 7.3E+00 

1.7E-07 mglkglday 7.3E-01 

3.5E-06 mgikglday 15E*OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 6.46 

CALCULATION 0~ CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Site 57 - Downgradient 

Receptor Population: Adult Residents 

Recentor Aae: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Ingestion Trichloroethene 

(Total) 

0.504 w&i 5.9E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

. 

Units 

I 

Calculation (I) 

II 

mglm3 1 R 11 5.6E-06 1 wVWdw 6.OE-03 (mglkglday) -I 3.3E-08 

3.3E-08 

Total Risk Across All Exposure Routes/Pathways v 
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TABLE 6.50 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Exposure Medium: SurfacelSubsurface Soil 

Receptor Population: Adult Residents 

Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

ngestion Trichloroethene 0.504 fwh l.lE-04 mglml 

(Total) 

EPC Selected 

for Risk 

Calculation (1) 

R 

I I Units 

2.OE-06 mglkglday 6.OE-03 ‘.2E-08 

‘.2E-08 

Total Risk Across All Exposure Routes/Pathways 11 1.2E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



cenarto Timeframe: Future 

” 
edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 57 - Downgmdient 

Receptor Population: Aduit Residents 

Recentor Aae: Adult 

TABLE 6.51 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion l,l-Dichloroethene 29 w- 29 

Chloroform 1.3 w- 1.3 

Ethyl Ether 3950 uglL 3950 

Tetmchloroethene 5.41 ug/L 5.41 

Trtchloroathene 612 w- 612 

Vinyl Chloride a5 w a5 

b-1 ,ZDichloroethene 528 ug/L 528 

termal I ,I-Dichloroathene 29 WL 29 

Chloroform 1.3 w- 1.3 

Ethyl Ether 3950 ,, UN- 3950 

Tetrachloroethene 5.41 
I 

WM. 5.41 

Trichloroathene 612 ug/L 612 

Vinyl Chloride a5 WL a5 

cis-I ,P-Dichloroethene 526 uglL 526 

(Total) 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for rtsk CalCUlatiOn. 

uglL M 2.7E-04 mglkglday 6.OE-01 (mglkglday) -I I .6E-04 

uglL M I .2E-05 mglkglday 6.1E-03 (mglkglday) -1 7.4E-08 

uglL M 3.7E-02 mglkglday NIA (mglkglday) -1 NIA 

uglL M 5.1E-05 wWdw 5.2E-02 (mglkglday) -1 2.6E-06 

uglL M 5.7&03 WWdaY l.lE-02 @wWdW -I 6.3E-05 

w M 8.OE-04 w$WW 1.9E+OO O-WWday) -I 15E-03 

uglL M 5.OE-03 mgWW N/A PwWdaY) -I N/A 

1.7E-03 

uglL M 3.5E-05 mglkglday 6.OE-01 bWWday) -I 2.‘E-05 

uglL M 1 .OE-06 mgikglday 6.lE-03 (mglkglday) -1 8.3E-09 

uglL M 7.4E-04 WWW NIA (mglkglday) -1 NIA 

uglL M 3.2E-05 mg/kglday 5.2E-02 MWMWY) -I 1.7E-66 

uglL M 9.4E-64 c!WW l.lE-02 OWWdw) -I 1 .OE-05 

uglL M 3.7E-05 fw&VdaY 1 .BE+OO (ma/kg/day) -1 7.OE-05 

uglL M 4.OE-04 WWW NIA OWWW -I NIA 

1 .OE-04 

Mr--GK- Total Risk Across All Exposure Routes/Pathways 

, 



TABLE 8.52 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Chemical 

of Potential 

1 Value 1 Units 1 Value 

Inhalation 1 .l -Dichloroethene 29 w- 1.28E+Ol 

Chloroform 1.3 ug/L 5.11E-01 

Ethyl Ether 3950 ug/L 154E+03 

Tetrachloroethene 5.41 ug/L 1.94E+OO 

Trichloroethene 612 ug/L 2.39E+02 

Vinyl Chloride 85 ug/L 4.39E+Ol 

cis-1,2-Dichloroethene 528 UN- 2.25E+02 

I I crow I I I 

EPC 

Units 

UglL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

3.4E-04 

1.3E-05 

4.OE-02 

5.1E-05 

83E-03 

1.2E-03 

5.9E-03 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mglkglday 

mglkglday 

mgWday 
mglkglday 

wWday 

WWday 

wRNday 

l.BE-01 

B.lE-02 

NIA 

2.OE-03 

8OE-03 

3.OE-01 

NIA 

I 

Total Risk Across All Exposure 

OWWdw) -I NIA 

4.4E-04 

toutes/Pathways 1 

(I) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



edium: Groundwater 

Site 57 - Downgradient 

Receptor Age: Adult II 

TABLE 8.53 

CALCUlATlON OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDtAN HEAD, MARYLAND 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

rgestion I, 1 -Dk%loroethene 29 ugll 29 ug/L M 3.7E-05 m&WY 6.OE-01 (mglkglday) -I 2.2E-05 

Chloroform 1.3 uglL 1.3 uglL M 1.7E-08 mglkgldw 6.1 E-03 (mglkglday) -1 1 .OE-08 

Ethyl Ether 3950 uglL 3950 uglL M 5.1 E-03 fWWday N/A OwWdaY) -I N/A 

Tetrachloroethene 5.41 ug1L 5.41 UglL M 6.9606 fWWW 5.2G02 WYWaY) -I 3.6E-07 

TrichloroetJtene 812 UglL 612 uglL M 7.8E-04 wWdw l.lE-02 OWWday) -I 8.6E-06 

Vinyl Chloride 85 ug/L 85 W- M l.lE-04 mg/k@-W 1 .9E+OO OwWday) -I 2.1E-04 

&-I ,2-Dichloroethene 528 uglL 528 w- M 6.8E-04 w&WY N/A hVWJay) -I NIA 

2.4E-04 

lermal 1 ,I-Dichloroethene 29 ug/L 29 ug/L M 5.8E-06 m@Wdw B.OE-01 OWWday) -I 3.4E-08 

Chloroform 1.3 ug/L 1.3 uglL M 1 .BE-07 m@Wday 6. I E-03 OWWW -I 1 .OE-09 

Ethyl Ether 3950 ug/L 3950 w M 1.2E-04 mgncgldw NIA WWWday) -I N/A 

Tetrachloroethene 5.41 w 5.41 w- M 5.lE-08 mglkglday 5.2E-02 (mglkglday) -I 2.7E-07 

Trichlorcethene 612 uglL I 612 uglL M 1.5E-04 wVWdw t.tE-02 WwWday) -I I .7E-O6 

Vinyl Chloride 85 uglL 85 w- M 59E-06 mglkglday 1 .9fz+oo @‘W&Nay) -I l.lE-05 

&-I ,2-Dichlomethene 528 ug/L 528 w M 64E-05 m#gldw N/A WWWW) -I N/A 

crow 1.8E-05 

Tr.+rrl Dick .b.mee All EY(YICIIIO D)nr,tnelD~thwava 9!?-,-4 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.54 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD, MARYLAND 

cenario Timeframe: Future 

edium: Groundwater 

Site 57 - Downgradient 

Exposure 

Route 

Chemical 

of Potential 

Concern 

rhalation I,1 -Dichloroethene 

Chloroform 

Ethyl Ether 

Tetrachloroethene 

Tnchloroethene 

Vinyl Chloride 

&-I ,2-Dichloroethene 

(Total 

Medium Medium 

EPC EPC 

Value Units 

29 ug/L 

1.3 ug/L 

3950 uglL 

5.41 uglL 

612 fJg/L 
85 ug/L 

528 ug/L 

Route 

EPC 

Value 

‘.28E+Ol 

5.1 I E-01 

154E+03 

‘.94E+OO 

2.39E+02 

4.39E+Ol 

2.25E+02 

Route 

EPC 

Units 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

3.6E-05 

I .4E-06 

4.3E-03 

5.4E-08 

6.7E-04 

‘.2E-04 

8.3E04 

Intake 

(Cancer) 

Units 

wWdw 
mglkglday 

mglkglday 

mglkglday 

WWday 
mglkglday 

wWday 

Cancer Slope 

Factor 

1 .BE-01 

8.1 E-02 

N/A 

2.OE-03 

6.OE-03 

3.OE-01 

N/A 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Total Risk Across All Exposure 

Cancer Slope 

Factor Units 

(mglkglday) -I 

(mglkglday) -1 

OwWday) -I 

Owncglday) -I 

WdWW -l 
(mglkglday) -t 

(mglkglday) -1 

xrteslPathways 

Cancer 

Risk 

6.3E-06 

1.2E-07 

NIA 

l.lE-08 

4.OE-06 

3.7E-05 

N/A 

4.7E-05 

4.7E-05 



Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

TABLE 8.55 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Total Risk E 

Cancer Slope Cancer Slope 

Factor 

: 

Factor Units 

7.3E+OO @wWday) -I 
15E+OO OWWW -I 

~ 

7.3E+OO OWWday) -I 
1.5tz+oo (mg/kg/day) -1 

)ss All Exposure Routes/Pathways 

- 

Cancer 

Risk 

1 .QE-08 

1.5E-07 

1.7E-07 

1 .QE-07 

3.5E-07 

5.3E-07 

7.1E-07 



edium: Sediment 

Site 57 - Downgradient 

Medium 

EPC 

0.12 

4.7 

0.12 

4.7 

TABLE 8.56 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

INDIAN HEAD, MARYLAND 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1 .QE-10 mgikglday 

7.4E-09 mgikglday 

7.1E-10 mglkglday 

6.5E-09 mglkglday 

Intake Cancer Slope 

(Cancer) Factor 

Units 

7.3E+OO 

1.5E+OO 

7.3E+OO 

‘.5E+OO 

TOM RISK ACTOSS All EXpOSUre ROUteYPSthWSyS 
11 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.57 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Surface Water 

Site 57 - Downgradient 

Medium Route 

EPC EPC -L Units Value 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

. 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

uglL 

I 

M 

uglL M 

uglL M 

ML M 

(Cancer) 

intake / (Etr) 1 Canr;:Ope 1 2;;:;: 1 C;;; 

I Units I 

3.4E-05 mglkglday 

‘.8E-05 mglkglday 

NIA 

NIA 
@WWday) -I 

@WhYday) -I 

N/A 

N/A 

34E-06 

1.6E-06 

I I I O.OE+OO 

Total Risk Across All Exposure Routes/Pathways [w 



TABLE 8.58 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

rgestion Iron 785 w- 785 

Manganese 363 , ua 363 

mw 
lermal Iron 785 w- 765 

Manganese 363 w 363 

(T-4 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

M 2.5E-08 msMlday N/A WWWday) -I N/A 

M l.lE-06 WWday N/A (mg/kglday) -1 NIA 

O.OE+OO 

M 2.5E-07 mgikglday NIA OWWday) -I N/A 

M l.lE-07 mgWday N/A OwWW -I NIA 
O.OE+OO 

Total Risk Across All Exposure Routes/Pathways I- 



TABLE 8.1 

SVMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

,NOlAN HEAD. MARYLAND 



TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

CENTRAL TENDENCY EXPOSURES 
INDIAN HEAD, MARYLAND 

Scenario Tim&me: CumntlFulure 
Recsptor Population: Ful!-Tim Employees 
Receptor Aga: A&ii 

A-_-: ChamicP’ ,ngattio” ,“hz*“ic::, ,=;:; Chamiepl Tag” I”~~~n:~~,.,d’,l ,~~~~~ 

lhface Soil Suti Soil Silo 57 _ Up9radient Arsenic 2.2E-07 __ 2X-08 2.4507 Arsenic Skin 8.9E-93 _- 7.1594 7.6E-03 

PW 2.2E-97 __ 2.3COS 2.4b07 (TW 6.9E-03 __ 7.1E.04 ( 7.SE-03 

Total Risk Acmss[Soill 1-1 



TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND l4W.ARD.S FOR CoPCs 

REASONABLE MAXIMUM EXPOSURE 

lND!AN HEAD, MARYLAND 

Cardnogenk Rkk Non-Csrdnogenk Hazard Dudlent 



TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
INDIAN HEAD, MARYLAND 

Medium : orporum EXpUte Chemical 
Medium Point 

Surface Soil Surface Soil Side 57 - Dowgradient l3enro(s)pymns 

Carcinogenic Risk Chemical 
I 

Non-Cardnogsnic Hazard Cluotisnt 

I R&r Total TarpaC&n - I Route. Total 
1 QE-07 1 __ 1 8.5808 1 2.7E-07 ~~Elanzo(a)pyrena 1 N/A 1 __ __ __ __ 

2.4E-Mi 
2.7E-06 1 

__ 2.4E-07 2.6E.913 An& .’ . Skin 7.4E-02 ._ 7.0E-03 S.lE-02 
__ 1 3.9E-07 3.lE-Ot3 (Total) 7.4E-02 I -_ 1 7.8E-03 S.lE-02 

Total Risk Acmrs[Soil] v3.1E-06] Total Hazard Index Across All Media and All Exposure Router v 





TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL. TENDENCY EXPOSURES 

INDfAN HEAD. MARYLAND 

Cadnogmic Rtsk 



TABLE 9.7 
SUMMARY of RECEPTOR RISKS AND HA2ARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Bauo(b)-enS 
Mbanza(a,h)anthmtna 

InQno(l.2.3cdkr~~ I”dmc41,2,lodfflrm* 

@4w-dc 7.2EQs _. 4.SE-07 7.7E-W ARais Ski” l.lE+OS _. 3.oE-04 l.lE+m 

e-0 8.2EJx 9AE49 7sE47 8.9EoB U-0 t.tE+Ga _. 6.3643 l.lE+oo 

l.lM-ae _. 2.3E.W 2.2107 ZIE-OT ,.t.Lll-hens uvsr ._ _. s3E-03 2.8EQ) 

c49aoimll _. 1.36-10 5.7C11 l.PE-t0 Chlcmti uvar . . 1.3E03 B.Ko5 1.4E03 
EW ESm . . . . __ -_ Emyl Eha N/A . . ._ 3.iE01 3.1EO3 

TshMSnS __ Z.SE-1 t l.lE-(M t.tE-(M T~aoemSns uvsr . . 7.4EaS t.SE-03 1 .x-93 

Tddl!UO&SnO __ l.lE-S+ S.7E-M 0.4E4M TlkhhWAhanS WA . . _. 9.3EJJ2 WE.02 

vnvl- . . 1.2EO7 9.oEo7 t.oE-06 vk*IIalkitde N.A . . . . . . __ 

dbt .2-cndllarwelaa _- . . ._ __ ck-1,2.L9dll~nlens mood . . . . 2.9642 2.9E-02 

(Tw -- l.SE-07 12649 1 AE-08 *OW . . 1.3E-93 1.3Wl 13EQi 
7.1149 _. 3.3609 1 .OE.OS NIA . . _. ._ ._ 

Total Skin HI 

T&d Uvr HI 

Tow CNS HI 



TABLE 9.9 
SUMMARY OF RECEPTOR RISKS AND “MAROF. FOR COP0 

CENTRAL TENDENCY EXPOSURES 

_.. _._. 
I---- --.-e-m- !l&&mn 1 -- 1 e.eE-,I 1 2.GH 1 9 ,E-H ~hbrof.rm I the, 1 ._ (ISEM 1 33E.e 1 7.05ol 



TABLE 9.9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM WPOSURE 

INDIAN HEAD, MARYLAND 

snadkrm ._ I _. I _. I ._ anadkrm tVA OSE-03 1 . . S.TE-03 1 1 SE-02 

(rO~9 1x07 1 __ 1 2.1E-08 1 l.BE-07 m-9 2.5E-02 1 . . 1 7AE-03 1 3X-02 

I surfeca wetar IS#e57-.9wers &.l-Dkhlwxthe”e I ,.zE-10 I __ 2.4E-09 1 2.7E-w ~t.l-Dtchlwoethene 1 4.2E-M 1 _. I 3.1E.05 I 3.5s05 

PDichkewthene Z-CXchkxwthene 



TABLE 9.10 
SUMMARY OF RECEPTOR RISKS AND !-WARDS FOR COPCS 

CENTRALTENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 



TABLE 9.11 

SUMMARY OF RECEPTOR RlSKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EWOSURE 

lNDlAN HEAD. MARYLAND 

. 



TABLE 9.12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’2 

CENTRAL TENDENCTY EWOSURES 
INDIAN HEAD, MARYLAND 

Exporura 
Medium 

II Sita 

i 

Site 

Point 
Carcinogenic Risk 

Total Risk Across[Groundwrtsrj 

isk Across All Media and All Exposum Rout- 



TABLE 8.13 
SUMMARY OF RECEPTOR RISKS AND “AZAROS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 
INDIAN HEAD, MARYLAND 

Total Hazard 

Total Skh HI 
TOM Llvsr HI 

Tdal CNS HI 

Total shod HI 



TABLE 9.14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYWPOSURES 
INDIAN HEAD. MARYLAND 

Medium 

nati Tim&mm: Future 
@or Popultiion: Chid Residenls 

ec+arApe: CCY 
I 

I Chedcal Caninogenk Rbk Chemical Non-Ca,Mopsnk Hazard Quotbni 

l.cE-a, 
3.1 E-07 
3.1s.07 
2.3E-07 

Indeno(l.2,~pymne 7.M.O-3 ._ B.EE-03 5.OE-M h%m3(t.2.3xd)pyl-ene WA .- _. . . _. 
enk i.3E-05 ._ 4.1E-07 1.4E-05 honk Skin t.oE*w . . 3.2E-02 t.tE+W 

ma9 1.5E-05 l.IE-05 5.7E-07 1 .BE-OS ma9 1.oE+00 . . 3.2E-02 1 1.tE+W 
9 1F.04 ._ t BE-m 4 *c n. .ncns I . ‘C”. _.-_ -- __ 4.7G10 

_. _. 
_. 1.2E-07 
. . 7.7E-07 =I= __ 5.2E-05 
._ _. 
__ 7.6E-05 
_. __ 

I .YLV,. 

2.7E-04 
OdE-03 
5.3E-03 
4.1E-01 

I .dLY I 

5.5E-03 
5.5E-01 
3.1E-02 
4.5E*W 

Total Rkk Aaos$Gmundwpt~ 
Total Rbk Amss[Surfam Water, 

Total Riik Acms[sedmnl] 
Tots, Ripk Aa0.s All Medle pnd AI Erpos”m Ro”tes 

1 .OE-Ol 
-ziG- 
1.)E-o5 
1.5E-03 
73Ez- 

2.4E+OO 
11.2E*W 
Tzz 

4.2E-03 
T 

_. 



TABLE 9.15 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’3 

REASONABLE MAXIMUM EXPOSURE 

,ND,AN HEAD. MARYLAND 



TABLE Q.tB 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’.% 

CENTRALTENDENCTYMPOSURES 

INDIAN HEAD, MARWD 

2.Didllomsthans 2.Dkhbmethane 

Total R&k Amoss Gmundrrater 

kk Acmss All Media and M Ex$mum Routes 



TABLE 9.17 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

tNDlAN HEAD, MARYLAND 

I Chemical I Cardnogenic Rbk I chemical I 

-- I - BmrdOllh~e 5.oE-07 

Dibenzo(a,h)nmn~e 5.9E47 . . 5.3846 6.2EOg Oibemo(a.h)anmtaMna N/A . . . . . . . 

Indno(i 3.3cd)Wrcna 2.7147 . . *.4EOb I.M-06 Indmdt 2,Xd)Wrme NIA 3.3E-M . . 3.4E-02 3.BE.0, 

henk 5.iE-05 __ 6.6E-05 t2E.04 Ancnie Skill 3.3E.01 . . 3AEo2 3.6EOl 

Ok9 5.7E-(H 3.3E-MI S.lE-05 I .4Eo( (Td) 6.6E.01 _. ME.02 7.2EJN 

Mduatn Grwndrnter site 57 - Dmmmdint 1.t-Dirhlometh*na t .SES4 5.oEo5 Z.,EOS 2.604 ,,tDidlloroehae Lkn wJEQ2 __ ,.,E-oZ 1 DEQ, 

Totd Lba HI 

Totd CNS HI 

Totd Bid HI 

Tota Sk,” HI 



TABLE 9.18 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCI 

CENTPAL TENDENCY EXPOSURE 

INDIAN HEAD. MARYLAND 

I”dendl.2.3-cdbyrcne 2.6E-08 . . 2.3E-07 2.6EO7 I”dao(~.2.~ymw NIA 

Ame& 4.sE.06 _. HE-06 1 .lE-o5 ARmlc Sl” 

(TW 5.6E-06 t .2E-01 6.2E.m 12EO5 (Tow 
sm 57 - Domgaacnt t.l-ol*lometiae 2.2E-05 6.3E-03 3.4Eog 3.2E-05 1,1Didlloroctins Liver 

ChlaOform 1 .OEQn 12E-07 1 .OEQo t .JEOl chkfom Lhw 

I [Ethyl Etia . . I _. I . . I - IEtiyt Ehr 1 NIA 

3.&05 . . 

. . . 

. . . . 

. . . 

_. _. 

l.tEOl . . 

t 

,.lEQ, . 

2.2Edt . . 

4.lE-02 8.3848 

,.7EQ3 12EQI 

2.5E-01 

WE-03 l.lEQd 

f .3e+OO 4.0E-w 
. . 3.7E45 

(.2E06 
. . 
. . 
. . 
._ 

3.3&o, 
3x03 

6.8E-03 

B2E-OJ 

WE-04 

5.9E05 
5.1E-03 
2 5&m 

. 

(I.IEM 

TZZT 

Tzz- 

9.5Eo4 

9.BEO( 
. . 

22EQ4 

--tEEi- 

mum Route, 

. . 

. . 

. . 

l.lEQt 

l.lEQt 

-zG- 

))E02 

t 8E03 

2.6EO1 

1.2E.02 

I BE+W 

3.7EM 

7.4E-01 

2.6Et00 

8.OEM 

1.5E-03 

1.BE03 
. . 

4.6E-04 

(.SEM 

2.IE100 



TABLE 9.19 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 
Receptor Population: Adult Residents 

Receptor Age: Adult 

Medium 

rrface/Subsurface Soil 

Exposure 

Medium 

iurface/Subsurface Soil 

Exposure 

Point 

site 57 - Downgradient 

Site 57 - Downgradient 

Site 57 - Downgradient 

Site 57 - Downgradient 

Chemical 

richloroethene 

‘enzo(a)pyrene 

enro(b)fluoranthene 
‘enzo(a)anthracene 

libenzo(a,h)anthracene 

Ideno(i 2.3-cd)pyrene 

,rsenic 

,l-Dichloroethene 

(Total: 

;hiOrDfDIm 

thy1 Ether 

etrachloroethene 

richloroethene 

‘inyl Chloride 

is-l ,2-Dichloroethene 

(Total 

‘on 
langanese 

lenzo(a)pyrene 

(Total: 

rsenic 

(Total, 

Ingestion 

8.7E-09 
1.3E-05 

3.9E-06 

3.2E-06 
3.OE-06 

9.OE-07 
1.7E-04 

1.9E-04 

2.7E-04 
1.3E-07 

-- 

4.4E-06 

l.lE-04 

2.5E-03 
_- 

2.9E-03 

-- 
6.3E-08 

5.OE-07 
5.7E-07 

Carcinogenic Risk 

Inhalation 

3.3E-00 
_- 
_- 

-- 
_- 
_- 
-- 

3.3E-08 

5.9E-05 

l.lE-06 
__ 

1 .OE-07 

3.8E-05 

3.5E-04 
-- 

4.4E-04 
_- 

-- 
-- 

-- 
-- 

Total F 

Dermal 

1.2E-07 

2.1E-06 

1 .OE-06 
7.4E-07 

2.3E-05 

2.4E-05 

8.7E-05 

1.4E-04 

3.1E-05 

9.3E-09 
-- 

2.5E-06 

1.5E-05 

1 .OE-04 
-- 

1.5E-04 
-- 
-- 

__ 
2OE-07 

3.7E-07 
5.6E-07 

k 

Total Risk Across!Groundwater) 

Total Risk Across[Surface Water] 

Total Risk Across[Sediment] 

Total Risk Across All Media and All Exposure Routes 

Exposure 
Routes Total 

1.7E-07 

1.5E-05 

4.9E-06 

rl.OE-06 .” 

2.6E-05 

2.5E-05 -’ 

2.6E-04 
3.3E-04 

3.6E-04 
1.2E-06 

_- 

7.OE-06 
1.6E-04 

3.OE-03 
-_ 

3.5E-03 
-- 

-- 

-_ 

2.6E-07 

8.7E-07 
l.lE-06 

3.3E-04 

3.5B03 

-- 

1 .l E-06 

3.9E-03 



. 

TABLE 9.20 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Adult Residents 
Receptor Age: Adult 

. 

Medium 1 Ez;s 

urface/Subsurface Soil Surface/Subsurface Soil 

roundwater Groundwater 

urface Water Surface Water 

ediment Sediment 

Exposure II Chemical I 
Point 

Site 57 - Downgradient 

Site 57 - Downgradient 

Site 57 - Downgradient 

Site 57 - Downgradient 

Trichloroethene 9.3E-10 

Benzo(a)pyrene 1.4E-06 

Benzo(b)fluoranthene 4.2E-07 

Benzo(a)anthracene 35E-07 

Dibenzo(a,h)anthracene 3.2E-07 
Indeno(l,2,3-cd)pyrene 9.7E-08 

Arsenic 1.8E-05 

(Total) 2.1E-05 

1 .I -Dichloroethene 4.4E-05 

Chloroform 2.OE-08 

Ethyl Ether -- 

Tetrachloroethene 7.OE-07 

Trichloroethene 1.7E-05 

Vinyl Chloride 4.OE-04 
cis-1,2-Dichloroethene __ 

(Total) 4.7E-04 

Iron _- 

Manganese -- 

(Total) - - 

Benzo(a)pyrene 5OE-09 
Arsenic 4.OE-08 

-_ 
1.2E-08 

6.3E-06 

6.2E-06 

6.9E-06 
4.9E-06 

1.2E-07 
-_ 

l.lE-08 

4.OE-06 

3.7E-05 

15E-09 
__ 

3.9E-07 

2.4E-06 

1.6E-05 

-T&i+% 
1: ! 1: 

II (Totalj 4.5E-08 

ypg 

Total Risk Across[Soil] 

Total Risk Across[Groundwater] 

Total Risk Across[Surface Water] 

Total Risk Across[Sediment] 

Total Risk Across All Media and All Exposure Route 

Carcinogenic Risk 

Inhalation Dermal 

I 

Exposure 

Routes Total 

2.aE-08 

1.5E-06 

4.7E-07 
4.OE-07 

5.OE-07 
3.4E-07 

2.4E-05 

2.8E-05 

5.5E-05 

1.4E-07 
-_ 

l.lE-06 

2.3E-05 
4.6G04 

-- 

5.4E-04 
-- 

-- 

-- 

l.lE-08 

5.1E-08 
6.2E-08 

2.8E-05 

5.4E-04 

-- 

6.2E-08 

5.6E-04 





TABLE 9.22 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCr 

CENTRAL TENDENCTY EXPOSURES 
INDIAN HEAD, MARYLAND 

Scenario Timframe: Future 
Receptor Population: Child Residmtr 
Rscaplor Age: Child 

Total Risk Across All Media and All Exposure Routes 



. I  

TABLE 9.23 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXMUM EXPOSURE 
INDIAN HEAD. MARYLAND 

Total Rirk Acmsr All 

. 



TABLE 9.24 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCTY EXPOSURES 

INDIAN HEAD. MARYLAND 



TABLE 9.25 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
INDIAN HEAD, MARYLAND 

~ 
Receptor Populatron. Lrfelong Residents 

Exposure 
Medium 

Exposure 
Point 

Chemical Carcinogenic Risk 

Groundwater 
II 

ISite 57 - Potable Well Ibrichloroethene II (Total: 

I 1 Routes Total 

1.3E-06 1 4.4E-07 1.6E-07 1 1.9E-06 
I 1.3E-06 1 4.4E-07 1.8E-07 1.9E-06 

Total Risk Across Groundwater t--ixE- 

Total Risk Across All Media and All Exposure Routes I1.9E-06 

t Ingestion Inhalation Dermal Exposure 



TABLE 9.26 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCTY EXPOSURES 
INDIAN HEAD, MARYLAND 

Groundwater Site 57 - Potable Well Trichloroethene 2.OE-07 5.3E-08 2.aE-08 2.8E-07 

(Total) 2.OE-07 $.3E-06 2.6E-06 2.8E-07 

Total Risk Across Groundwater 1 

Total Risk Across All Media and All Exposure Routes 11 



TABLE10.1 
RlSK ASSESSMENT SUMMARY 

REASONABLE WWMUM EXPOSURE 

lNDlAN HEAO. MARYLAND 



TABLE 10.2 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXMUM EXPOSURE 

,NOlAN HEAD. MARYLAND 



TABLE 10.3 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYLAND 

I 

Medium 

I 

Point 

Teal Risk Acms[Gmundwsterl 

Total Rtsk Aaoss AX Media and AN Expasum Routes Total Skin HI 

Told Rbod HI 



TABLE 10.4 

RISK ASSESSMENT SUMMARY 

CENrFtAL TENDENCY EXPOSURES 

INDIAN HEAD. MARYLAND 

yl Chbffls 

-,.t-Dbhbmelhene 

Z.OE-04 __ 

_- I __ I E :: 1 ,.O& 1 2.,, 

Total Risk Acmss,Sai~ _ _ 

Total Risk Acmss(Gmurdwalerl 2.OE-04 

Total Rirk Amss All Media and All Eaqosun Reties f- 2.OE-04 



TABLE 10.5 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EWOSURE 

lND!AN HEAD. MARYLAND 



TABLE 10.6 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD. MARYlAND 

. 



TABLE 10.7 
RISK ASSESSMENT SUMMARY 

CENTRALTENDENCY EXPDSURE 

INDIAN WAD. MARYlAND 



TABLE 10.8 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Medium 

iroundwater Sroundwater 

Exposure 
Medium 

Surface/Subsurface Soil 

Exposure II Chemical Carcinogenic Risk 

Point 
Ingestion inhalation Dermal Exposure 

Routes Total 

richloroethene IL inyl Chloride I 

l.lE-04 

I 

3.6E-05 

I 

1.5E-05 

I 

1.6E-04 

2.5E-03 3.5E-04 1 .OE-04 3.OE-03 

- - Ifcis-1,2-Dichloroethene vota,d 2.-Emo3 1 - - 1 - - 
1 4.4E-04 1 1.5E-04 3.5E-03 

Total Risk Across[Soil] 12.4E-04 

Total Risk Across[Groundwater] 

Total Risk Across All Media and All Exposure Routes 



: 

TABLE 10.9 
RISK ASSESSMENT SUMMARY 

CENTRALTENDENCYEXPOSURE 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical 

Ingestion 

Carcinogenic Risk 

Inhalation Dermal Exposure 
Routes Total 

Groundwater Groundwater Site 57 - Downgradient Vinyl Chloride 4.OE-04 3.7E-05 1.6E-05 4.6E-04 

(Total) 4.OE-04 3.7E-05 1.6E-05 4.6E-64 

Total Risk Across[Groundwater] L4.6E-04 

Total Risk Across All Media and All Exposure Routes v 



APPENDIX KS 

IEUBK LEAD MODELING RESULTS 



HYPOTHETICAL CHILD RESIDENT EXPOSED TO DOWNGRADIENT SURFACE/SUBSURFACE SOIL 
SITE 57 - FORMER DRUM STORAGE AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30. 
Other AIR Parameters: 

Age Time Outdoors 
o-1 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

ug Pb/m3 DEFAULT 
0 percent of outdoor. 

(hr) Vent. Rate (m3/day) Lung Abs. (%) 
2.0 .32.0 
3.0 32.0 
5.0 32.0 
5.0 32.0 
5.0 32.0 
7.0 32.0 
7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

_^ - 

Additional 

Soil (ug Pb/g) House Dust (ug Pb/g) 
102.0 102.0 
102.0 102.0 
102.0 102.0 
102.0 102.0 
102.0 102.0 
102.0 102.0 
102.0 102.0 

Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
------ 

0.5-l: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 

Blood Level 
(ug/dL) 

----------- 

3.0 
3.2 
3.0 
2.8 
2.4 
2.2 
2.0 

Total Uptake Soil+Dust Uptake 
tug/day) tug/day) 

5.44 2.45 
7.54 3.87 
8.00 3.89 
7.97 3.93 
6.97 2.95 
6.95 2.66 
7.15 2.52 

Diet Uptake Water Uptake Paint Uptake Air Uptake 
tug/day) tug/day) (ug/day) tug/day) 

0.5-l: 2.60 0.38 0.00 0.02 
1-2: 2.71 0.94 0.00 0.03 
2-3: 3.06 0.98 0.00 0.06 
3-4: 2.97 1.01 0.00 0.07 
4-5: 2.89 1.06 0.00 0.07 
5-6: 3.07 1.12 0.00 0.69 
6-7: 3.39 1.14 0.00 0.09 



0 

1 I I I I I I I I I I I , 

Cutoft-: 10.0 ug/dL 1 
3oue: 0.19 
alow: 99.81 
lean: 2.6 

12 14 

LEAD 0.99d BLOOD LEAD CONCENTRATION <ug/dL:, 
12 to 84 Months 
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These regulations and health advisory tables are revised approximately every 6 months by EPA’s 
Office of Water. The tables may also be accessed on the Internet in the near future. The tables 
may be accessed from the Office of Science and Technology home page at: 

http://www.epa.gov/OST. 

Although no permanent mailing list is kept, copies may be ordered tiee of charge from the: 

SAFE D-G WATERHOTLJNE 
l-800426-4791 
Monday t&Friday, 9:OO AM to 5:30 PM EST. 

Publication numbers for the supportive technical documentation for the health advisories cxn be 
found on the Internet at: 

http://www.wpa.gov/OSTlpcJdwha.html 

Copies of the supportive technical documentation for the health advisories can be order on the 
Internet at: 

http://www.epa.gov/OST/ordeipubs.html 

or obtained for a fee from the: 

. Educational Resource Information Center (ERIC) 
1929 Kenny Road .’ 
Columbus, OH 43210-1080 . 
Telephone number (614) 292-6717 
FAX (614) 292-0263 
e-mailERICSE@osu.edu 

: 

Payment by Purchase Order/checldvisa or Mastercard. 

The Health Advisories, available and their ERIC order numbers areincluded at the end of this 
publication., For firther information regarding the Drinking Water Regulations and Health 
Advisories, call Barbara Corcoran in EPA’s Office. of Water at (202) 260-1332, 



. 

LEGEND 

.Abbreviations column descriptions are: 

MCLG: 

MCI.2 

RfD: 

‘. DWEL: 

Maximum Contaminan t Level,GoJ. .A non-enforceable concentration of a drinking water 
contamjnant that is protective of adverse human health effects and allows an adequate 
margin of safety. 

Maximum Contaminan t Level. Maximum permissible level of a contaminant in water 
which is delivered to any user of a public water system. . 

Reference Dose. An estimate of a daily exposure to the human population that is likely to 
be without appreciable risk of deleterious effects over a l&time. 

Drinking Water Equivalent Level. A lifetime exposure concentration protective of 
adverse, non-cancer health effects, that assumes all of the exposure to a contaminant is 
from a drinking water source. 

I 

The codes for the Status Reg and Status HA Other codes found in the table”include 
columns an as follows: the following: 

F find 

D draft 

‘L listed for regulation 

P proposed 

NA not applicable 

PS performance standard 0.5 NTU-1.0 m 

TT treatment technique 

T tentative (not officially proposed) 

Large discrepancies between Lifetime and Longer-term HA values may occur because of the 
Agency’s conservative policies, especially with regard to carcinogenicity, relative source 
contribution, and less-than-Iifetime exposures in chronic toxicity testing. These factors can result 
in a cumulative UF (uncertainty factor) of up to 5 to 5000 whencalculating a Lifetime HA. 

, -j- 



. 

r*” 
The scheme for categorizing chemicals according to their carcinogenic potential is sils follows:* 

Group A: 
Human carcinogen 

Group B: 
Probable human carcinogen 

Group Cz 
Possible human carcinogen 

Sufficient evidence in epidemiologic studies to support causal 
association between exposure and cancer . 

Limited evidence in epidemiologic studies (Croup Bl) and/or 
su&ient evidence f?om animal studies (Croup B2) 

Limited evidence from animal studies and inadequate or no data 
in humans 

Group D: 
Not classifiable 

Inadequate or no human and animal evidence of carcinogenicity 

Group E: No evidence of carcinogenicity in ai least two adequate animal 
No evidence of carcinogenicity tests in different species or in adequate epidemiologic and 
for humans animal studies 

Drinking water Health Advisories (HAS) are defined as follows: 

Ten-day HA: 

Long-term HA: 

Lifetime HA: 

The concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic effects for up to 5 consecutive days of exposure, with a 
margin of safety. 

The concentration of a chemical in’drinking water that is not expected to cause any 
adverse noncarcinogenic effects up to 14 consecutive days of exposure, with a 
margin of safety. 

The concentration of a chemical in drinking water that is not expected to, cause any 
adverse noncarcinogenic effects up to approximately 7 years (loo/o of ‘an 
individual’s lifetime) of exposure, with a margin of safety. : 

Tire concentration of a chemical-in drinking water that is not expected to cause any. 
adv&noncarcinogenic effects over a lifetime of exposure, with a margimof safety. 

*EPA is in the process of revising the Cancer Guidelines. . 

. . 
-u- . 
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l Under review, 
“NOTE: The HA value cr the MCLGMCL value fcr any two cr mere IX mese three chemicals shculd remain at 0.007 mg/L because of similar mcdd, cf action. 
“PAH = Polyaromaffc hydrocarbon 
‘*See SOCFR Parts 141 and 142 
*Revhd va/ue b8.W on chimge In RID 
NOTE: Anthracene and Benzo(g,h,i)perylene - not proposed In Phase V. 
NOTE: Changes from the last \ierefon are noted in ltelic and Bold Face print. 
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l Current MCL 
; a “Database 

-A HA will not be devekped due to lnsufticlent date. - ..-. .- 
* 1994 Proposed rule for Disinfectanta end Disinfection By-producta : Total for all THMs combined cannot &wed the 0.08 level. 
“Total for all haloacetIo acids oannot awead 0.06 level. “PAE = pmhelate acid ester ““Draft HA updated for the Phase VlB rag&ion, which has beari pkponed. It includes the change of the 
cancer classifk&ion from D to C, thus justifying the use of an addWnal 1Mofd eefety factor for the lifetime HA. 
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II Polychlorinated biphenyls 
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Sulfate I F 

Zinc i F 

PagelO., * 
. 

Status Codes: P - proposed, F - final 

*sunder review. 

Secondary Drinking Water Standards are unenforc&able federal guidelines regarding taste, odor, color and 
certain other non-aeSthetic effects of drinking water. EPA recommends them to the States as reasonable goals, 
but federal law does not require water systems io comply with them. States may, however, adopt their own 
enforceable regulations governing thftsq concern?. To be safe, check your State’s drinking water rules. 
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Key: PS, TT, F, defined as previously stated. 

’ Final for syetems using surface water; also being considared for 
regulation under groundwater disinfection rule. 
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SUMMARY: EPA is publishing a compilation of its national recommended water quality criteria 
for 157 pollutants, developed pursuant to section 304(a) of the Clean Water Act (CWA or tlhe 
Act). These recommended criteria provide guidance for States and Tribes in adopting water 
quality standards under section 303(c) of the CWA. Such standards are used in implementing a 
number of environmental programs, including setting discharge limits in National Pollutant 
Discharge Elimination System (NPDES) permits. These water quality criteria are not regulations, 
and do not impose legally binding requirements on EPA, States, Tribes or the public. 

This notice also describes changes in EPA s process for deriving new and revised 304(a) 
criteria. Comments provided to the Agency about the content of this Notice will be considered in 
future publications of water quality criteria and in carrying out the process for deriving water 
quality criteria. With this improved process the public will have more opportunity to provide data 
and views for consideration by EPA. The public may send any comments or observations 
regarding the compilation format or the process for deriving new or revised water quality criteria 
to the Agency now, or anytime while the process is being implemented. 

ADDRESSES: A copy of the notice, “National Recommended Water Quality Criteria” is 
available from the U.S. EPA, National Center for Environmental Publications and Information, 
11029 Kenwood Road, Cincinnati, Ohio, 45242, phone (5 13) 489-8190. The publication is, also 
available electronically at: http://www.epa.gov/ost. Send an original and 3 copies of written 
comments to W-98-24 Comment Clerk, Water Docket, MC 4104, US EPA, 401 M Street, SW., 
Washington, D.C. 20460. Comments may also be submitted electronically to OW- 
Docket@epamail.epa.gov. Comments should be submitted as a WP5.1,6.1 or an ASCII file with 
no form of encryption. The documents cited in the compilation of recommended criteria are 
available for inspection from 9:00 to 4:00 p.m., Monday through Friday, excluding legal holidays, 
at the Water Docket, EB57, East Tower Basement, USEPA, 401 M St., S.W., Washin&on, D.C., 
20460. For access to these materials, please call (202) 260-3027 to schedule an appointment. 

FOR FURTHER INFORMATION CONTACT: Cindy A. Roberts, Health and Ecological 
Criteria Division (4304), U.S. EPA, 401 M. Street, S.W., Washington, D.C., 20460; (202) ;!60-2787; 
roberts.cindy@epamail.epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. What are Water Quality Criteria? 

Section 304(a)( 1) of the Clean Water Act requires EPA to develop and publish, and from 
time to time revise, criteria for water quality accurately reflecting the latest scientific knowl.edge. 
Water quality criteria developed under section 304(a) are based solely on data and scientific 
judgments on the relationship between pollutant concentrations and environmental and human 
health effects. Section 304(a) criteria do not reflect consideration of economic impacts or the 
technological feasibility of meeting the chemical concentrations in ambient water. Section 304(a) 
criteria provide guidance to States and Tribes in adopting water quality standards that ultimately 
provide a basis for controlling discharges or releases of pollutants. The criteria also provide 



guidance to EPA when promulgating federal regulations under section 303(c) when such action is 
necessary. 

II. What is in the Compilation Published Today? 

EPA is today publishing a compilation of its national recommended water quality criteria for 157 
pollutants. This compilation is also available in hard copy at the address given above. 

The compilation is presented as a summary table containing EPA s water quality criteria 
for 147 pollutants, and for an additional 10 pollutants, criteria solely for organoleptic effects. For 
each set of criteria, EPA lists a Federal Register citation, EPA document number or Integrated 
Risk Information System (IRIS) entry (www.epa.gov/ngispgm3/iris/irisdat). Specific information 
pertinent to the derivation of individual criteria may be found in cited references. If no criteria are 
listed for a pollutant, EPA does not have any national recommended water quality criteria. 

These water quality criteria are the Agency s current recommended 304(a) criteria, 
reflecting the latest scientific knowledge. They are generally applicable to the waters of the 
United States. EPA recommends that States and Tribes use these water quality criteria as 
guidance in adopting water quality standards pursuant to section 303(c) of the Act and the 
implementing federal regulations at 40 CFR 13 1. Water quality criteria derived to address site- 
specific situations are not included; EPA recommends that States and Tribes follow EPA’s 
technical guidance in the “Water Quality Standards Handbook - 2nd Edition,” EPA, August 1994, 
in deriving such site-specific criteria. EPA recognizes that in limited circumstances there may be 
regulatory voids in the absence of State or Tribal water quality standards for specific pollutants. 
However, States and Tribes should utilize the existing State and Tribal narrative criteria to 
address such situations; States and Tribes may consult EPA criteria documents and cites in the 
summary table for additional information. 

The national recommended water quality criteria include: previously published criteria that 
are unchanged; criteria that have been recalculated from earlier criteria; and newly calculated 
criteria, based on peer-reviewed assessments, methodologies and data, that have not been 
previously published. 

The information used to calculate the water quality criteria is not included in the summary 
table. Most information has been previously published by the Agency in a variety of sources, and 
the summary table cites those sources. 

When using these 304(a) criteria as guidance in adopting water quality standards, EPA 
recommends States and Tribes consult the citations referenced in the summary table for additional 
information regarding the derivation of individual criteria. 

The Agency intends to revise the compilation of national recommended water quality 
criteria from time to time to keep States and Tribes informed as to the most current recommended 
water quality criteria. 

2 



III. How Are National Recommended Water Quality Criteria Used? 

Once new or revised 304(a) criteria are published by EPA, the Agency expects States and 
Tribes to adopt promptly new or revised numeric water quality criteria into their standards 
consistent with one of the three options in 40 CFR 13 1.11. These options are: (1) adopt the 
recommended section 304(a) criteria; (2) adopt section 304(a) criteria modified to reflect site- 
specific conditions; or, (3) adopt criteria derived using other scientifically defensible methods. 
In adopting criteria under option (2) or (3), States and Tribes must adopt water quality criteria 
sufficient to protect the designated uses of their waters. When establishing a numerical value 
based on 304(a) criteria, States and Tribes may reflect site specific conditions or use other 
scientifically defensible methods. However, States and Tribes should not selectively apply data or 
selectively use endpoints, species, risk levels, or exposure parameters in deriving criteria; this 
would not accurately characterize risk and would not result in criteria protective of designated 
uses. 

EPA emphasizes that, in the course of carrying out its responsibilities under section 
303(c), it reviews State and Tribal water quality standards to assess the need for new or revised 
water quality criteria. EPA generally believes that five years from the date of EPA s publication 
of new or revised water quality criteria is a reasonable time by which States and Tribes should 
take action to adopt new or revised water quality criteria necessary to protect the designated uses 
of their waters. This period is intended to accommodate those States and Tribes that have begun 
a triennial review and wish to complete the actions they have underway, deferring initiating 
adoption of new or revised section 304(a) criteria until the next triennial review. 

IV. What is the Status of Existing Criteria While They Are Under Revision? 

The question of the status of the existing section 304(a) criteria often arises when EPA 
announces that it is beginning a reassessment of existing criteria. The general answer is that water 
quality criteria published by EPA remain the Agency s recommended water quality criteria until 
EPA revises or withdraws the criteria. For example, while undertaking recent reassessments of 
dioxin, PCBs, and other chemicals, EPA has consistently upheld the use of the current section 
304(a) criteria for these chemicals and considers them to be scientifically sound until new, Ipeer 
reviewed, scientific assessments indicate changes are needed. Therefore, the criteria in toda.y s 
notice are and will continue to be the Agency s national recommended water quality criteria for 
States and Tribes to use in adopting or revising their water quality standards until superseded by 
the publication of revised criteria, or withdrawn by notice in the Federal Register. 

V. What is the Process for Developing New or Revised Criteria? 

Section 304(a)( 1) of the CWA requires the Agency to develop and publish, and from time 
to time revise, criteria for water quality accurately reflecting the latest scientific knowledge. The 
Agency has developed an improved process that it intends to use when deriving new criteria or 
conducting a major reassessment of existing criteria. The purpose of the unproved process is to 
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provide expanded opportunities for public input, and to make the process more efficient. 

When deriving new criteria, or when initiating a major reassessment of existing criteria, 
EPA will take the following steps. 

1. EPA will first undertake a comprehensive review of available data and information. 

2. EPA will publish a notice in the Federal Register and on the Internet announcing its 
assessment or reassessment of the pollutant. The notice will describe the data available to the 
Agency, and will solicit any additional pertinent data or views that may be useful in deriving new 
or revised criteria. EPA is especially interested in hearing from the public regarding new data or 
information that was unavailable to the Agency, and scientific views as to the application of the 
relevant Agency methodology for deriving water quality criteria. 

3. After public input is received and evaluated, EPA will then utilize information obtained 
from both the Agency s literature review and the public to develop draft recommended water 
quality criteria. 

4. EPA will initiate a peer review of the draft criteria. Agency peer review consists of a 
documented critical review by qualified independent experts. Information about EPA peer review 
practices may be found in the Science Policy Council s Peer Review Handbook (EPA 100-B-98- 
001, www.epa.gov). 

5. Concurrent with the peer review in step four, EPA will publish a notice in the FederaE 
Register and on the Internet, of the availability of the draft water quality criteria and solicit views 
from the public on issues of science pertaining to the information used in deriving the draft 
criteria. The Agency believes it is important to provide the public with the opportunity to provide 
scientific views on the draft criteria even though we are not required to invite and respond to 
written comments. 

6. EPA will evaluate the results of the peer review, and prepare a response document for 
the record in accordance with EPA’s Peer Review Handbook. EPA at the same time will consider 
views provided by the public on issues of science. Major scientific issues will be addressed in the 
record whether from the peer review or the public. 

7. EPA will then revise the draft criteria as necessary, and announce the availability of the 
final water quality criteria in the Federal Register and on the Internet. 

VI. What is the Process for Minor Revisions to Criteria? 

In addition to developing new criteria, and conducting major reassessments of existing 
criteria, EPA also from time to time recalculates criteria based on new information pertaining to 
individual components of the criteria. For example, in today s notice, EPA has recalculated a 
number of criteria based on new, peer-reviewed data contained in EPA’s IRIS. Because such 
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recalculations normally result in only minor changes to the criteria, do not ordinarily involve a 
change in the underlying scientific methodologies, and reflect peer-reviewed data, EPA will 
typically publish such recalculated criteria directly as the Agency s recommended water quality 
criteria. If it appears that a recalculation results in a significant change EPA will follow the 
process of peer review and public input outlined above. Further, when EPA recalculates national 
water quality criteria in the course of proposing or promulgating state-specific federal water 
quality standards pursuant to section 303(c), EPA will offer an opportunity for national public 
input on the recalculated criteria. 

VII. How Does the Process Outlined Above Improve Public Input and Efficiency? 

In the past, EPA developed draft criteria documents and announced their availability for 
public comment in the Federal Register. This led to new data and views coming to EPA s 
attention after draft criteria had already been developed. Responding to new data would 
sometimes lead to extensive revisions. 

The steps outlined above improve the criteria development process in the following ways. 

1. The new process is Internet-based which is in line with EPA policy for public access 
and dissemination of information gathered by EPA. Use of the Internet will allow the public to be 
more engaged in the criteria development process than previously and to more knowledgeably 
follow criteria development. For new criteria or major revisions, EPA will announce its intentions 
to derive the new or revised criteria on the Internet and include a list of the available literature. 
This will give the public an opportunity to provide additional data that might not otherwise be 
identified by the Agency. 

2. The public now has two opportunities to contribute data and views, before 
development and during development, instead of a single opportunity after development. 

3. EPA has instituted broader and more formal peer review procedures. This independent 
scientific review is a more rigorous disciplinary practice to ensure technical improvements in 
Agency decision making. Previously, EPA used the public comment process outlined above to 
obtain peer review. The new process allows for both public input and a formal peer review, 
resulting in a more thorough and complete evaluation of the criteria. 

4. Announcing the availability of the draft water quality criteria on the Internet will give 
the public an opportunity to provide input on issues of science in a more timely manner. 

VIII. Where Can I Find More Information About Water Quality Criteria and 
Water Quality Standards? 

For more information about water quality criteria and Water Quality Standards refer to the 
following: Water Quality Standards Handbook (EPA 823-B94-005a); Advanced Notice of 
Proposed Rule Making (ANPRM,), (63FR36742); Water Quality Criteria and Standards Plan -- 

c 



Priorities for the Future (EPA 822-R-98-003); Guidelines and Methodologies Used in the 
Preparation of Health Effects Assessment Chapters of the Consent Decree Water Criteria 
Documents (45FR79347); Draft Water Quality Criteria Methodology Revisions: Human Health 
(63FR43755, EPA 822-z-98-001); and Guidelines for Deriving Numerical National Water 
Quality Criteria for the Protection of Aquatic Organisms and Their Uses (EPA 822/R-85-100); 
National Strategy for the Development of Regional Nutrient Criteria (EPA 822-R-98-002). 

These publications may also be accessed through EPA s National Center for 
Environmental Publications and Information (NCEPI) or on the Office of Science and 
Technology s Home-page (www.epa.gov/OST). 

Ix. What Are the National Recommended Water Quality Criteria? 

The following compilation and its associated footnotes and notes presents the national 
recommended water quality criteria. 
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY TOXIC POLLUTANTS 

Freshwater Saltwater Human Health 
i For Consumption of: f 

CAS ; CMC ccc / CMC 
i Water+ Organism ; 

ccc i Organism Only i FR Cite/ 
Priority Pollutant Number i b-4&) @g/L) ,:’ (dJ4 @s/L) i him @g/L) i Source 

1 Antimony 7440360 j i 14B.Z 4300 B i 57FR60848 

2 Arsenic 7440382 j 340 A,D,K 150 A,D,K 1 69 A,D,bb 36 A,D,bb i i 62FR42160 
i 0.018 C,M,S 0.14 C,M,S i 57FR60848 

_.......____._...................... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . j . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ f . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......................... + . . . . . . . . ................-........................ i .............................. 

3 Beryllium 7440417 / J,Z J i 62FR42160 

4 Cadmium 7440439 i 4.3 D,E,K 2.2 D,E,K j 42D,bb ’ 9.3 D,bb ; J*z I i 62FR42160 
. . . . . . . . . . . ..“................................................................................ ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ f . . . . . . . . . . . . . . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...” . . . . . . . ................. I’ ............................. 

Sa Chromium III 16065831 ; 570 D,E,K 74 D,E,K i EPA820/B-9600 I 
i J,Z Total J 

; 

i 62FR42 160 

5b Chromium VI 18540299 i 16 D-K 11 D.K 1.100 D.bb 50 D.bb i J*z “Ota’ J i 62FR42160 

6 Copper 7440508 i 13 D,E,K,cc 9.0 D,E,&cc 4.8 D.&f 3.1 D,cc,ff i 1,300u i 62FR42160 

7 Lead 7439921 ; 65 QEbb,gg 2.5 D,E,bb,gg 210D,bb 8.1 D,bb J J 62FR42 160 

7439976 i 1.4 0.77 i 1.8 0.94 ’ 8 Mercury D,K,hh D.K,hh D,ee.hh D,ee.hh ; 0.050 B 0.051 B 62FR42160 

9 Nickel 7440020 ! 470 D,E,K 52D.E.K i 74 D,bb 8.2 D,bb j 610 B 4,600~ i 62FR42160 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ” . . . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . . . . . . “” ..-............................ f . . . . . .........................~..........................~........................~........................ t............................. 

10 Selenium 7782492 f LAT 5.OT i 290 D,bb,dd 71 D,bb,dd ; i 62FR42160 
i 170z 11,000 f IRIS 09/01/91 

. . . . . . . . . . . ..“..._......“............................................. ” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...” .-............................ i . . . . . . . . . . . . . . . . . . . . ...” . . . . ..-.......................... j . . . . . . . . . . . . . . . . . . . . . . ..-........................ ] . . . . . . . . . . . . . . . . . . ............ 

11 Silver 7440224 ! 3.4 D,E,G 1.9 D,G i 62FR42160 
. . . . . . . . . . . .._........................................................-............ _ . . . . . . . . . 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . ...-.........*.. . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......................... i . . . . . . . . . . . . . . . . . . . . . . ..-........................ i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

12 Thallium 7440280 i 1.7B 6.3~ i 57FR60848 
. . . . . . . . . . . ..“.................................................. ” . . . ..-...................... 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................... -.-+ . . . ...” . . . . . . . . . . . . . . . . . . . . . ..-.......................... 4 . . . . ...“.... _ . . . . . . . . . .._................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

13 Zinc 7440666 [ 120 D,E,K 120 D,E.K ; 90 D,bb 81 D,bb f i 62FR42160 
: 9lOOu 69,000 u : IRIS 10/01/92 . . . . . . . . . . . .._.......................................... _._ . . ...” . . . ..-....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ L . . . . . . . . . . . . . . . . . . . . . ..-......-.......................... I . . . . . ...! . . . .._.........__........” . . . . . . ..-..... i . . . . . . . . . . . . . ...” . . . . . . . . . . . . . 
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Freshwater 
: 

Saltwater 

CAS i CMC ccc 
Priority Pollutant Number i ol!m o-40-4 

; CMC ccc 
i 646) hm 

31 1 ,ZDichloropropane 78875 i : . . . . . . . . . . . ..“........................................................”.....................................................“............................*..............................”......................... 

32 1,3-Dichloropropene 542756 i 
; 
i . . . . . . . . . . . ..“........................................................”.................................................*...“............................+..............................”......................... 

33 Ethylbenzene 100414 I i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................~..............................“............................~..............................“......................“.. 

34 Methyl Bromide 74839 1 
i 
: . . . . . . . . . . . ..-................................................-.......-.....................................................-...........................................................-......................... 

35 Methyl Chloride 74873 j 
i 

. . . . . . . . . . . ..“........................................................”..........................~..........................“.........................“..)..............................”........................~ 

36 Methylene Chloride 75092 1 i 
. . . . . . . . . . . ..“........................................”...............”......................~..............................“....................“.......~..............................”.......................... 

37 1,1,2,2-Tetrachloroethane 79345 f i 
. . . . . . . . . . . ..“........................................................”.................“....~..............................“............................~......................“.......”.......................... 

38 Tetrachloroethylene 127184 I . .: . . . . . . . . . . . . . . . . . . . . . . . . ..“...........................................”.....................................................“...........................................................”.......................... 

39 Toluene 108883 i 
i 

. . . . . . . . . . . ..“........................................................”.....................................................“...........................................................”.......................... 

40 1,2-Trans-Dichloroethylene 156605 1 
i 
I . . . . . . . . . . . ..“........................................................”.....................................................“...........................................................”.......................... 

41 l,l, I-Trichloroethane 71556 :’ 
; 

. . . . . . . . . . . ..“........................................................”......................~..............................“............................~..............................”.......................... 

42 1,l ,ZTrichloroethane 79005 f : 
i . . . . . . . . . . . ..“........................................................”.....................................................“............................~..............................”.......................... 

43 Trichloroethylene 79016. i . . . . . . . . . . . ..“........................................................”.....................................................“...........................................................”.......................... 
44 Vinyl Chloride 75014 I 

. . . . . . . . . . . ..“........................................................”.....................................................“............................+.......*.*....................”.......................... 

45 2Chlorophenol 95578 i i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.....................................................“............................~..............................“.......................... 

46 2,4-Dichlorophenol 120832 i . . . . . . . . . . . ..“..........................*.............................”......................~..............................“............................~..............................”...-...................... 

47 2,4-Dimethylphenol 105679 ; 
i 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................~..............................“............................~..............................“.......................... 

48 2-Methyl-4,6-Dinitrophenol 534521 1 
j 
i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“............. ..‘......,..............................”............................~..............................“.......................... 

49 2,4-Dinitrophenol 51285 i 
i 

r..............................-............................,..............................-.......................... ..,..........“.............................”.”~~~~~~=~~~:””:=:=~~==~=“-~--.“--.“.........*... I 

50 2-Nitrophenol 88755 ; : 
i 
: 

51 4-Nitrophenol 100027 j i “.“.....“....“.......*...*.....“......................................“..............“.......~..............................”......................-.....~............................-.-........-.............-... 

52 3-Methyl-4-Chlorophenol 59507 i . . . . . . . . . . . .._........................................................”......................-.........*-...........--.*....-........ . . . . . . . . . . . . . . . . . . ..r..............................-.......................... 
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Human Health 
For Consumption of: 

Water + Organism 
Organism 
@g/L) 

Only 1 FR Cite/ 
(p&L) i Source 

0.52 B,C 39B,C i 62FR42160 

1OB 
i 

1,700B i 57FR60848 “.r..............“...“........................~.......................“..... 

3,100 B,Z 29,000 B i 62FR42160 ,......................“..............”.........~.............................. 

48~ 4000 B ; 62FR42 160 ~~~~.~.~.~.~.~.~.~....“........................~.............................. 
J J i 62FR42160 . . . . . . . . . . ..“........“........................~.................“.....”..”.. 

4.7 B,C 1600 B,C i 62FR42 160 . . . . . . . . . . . . . . . . . . . . ..“........................~................”........... 

0.17 B,C 11 B,C i 57FR60848 . . . . . . . . . . . . . . . . . . . . ..“........................~.............................. 

0.8 c 8.85 c i 57FR60848 

6,800 B,Z 200,000 B 62FR42 160 

700 B,Z 140,000 B 62FR42 160 

J I 62FR42 160 

0.60 B,C 42~,c i 57FR60848 “....................“........................~............................. 
2.7 c 81c 1 57FR60848 

. . 

2.0 c 525~ ; 57FR60848 . . . . . . . . . . . . . . . . . . . . ..“....................................................... : 
120 B,U 400 B,U j 62FR42 160 . . . . . . . . . . . . . ..‘......“....................................................... 
93 B,U 790 B.U i 57FR60848 . . . . . . . . . . . . . . . . . . . . ..“........................~..............”.............. 

540 B,U 2,300 B,U i 62FR42 160 . . . . . . . . . . . . . . . . . . . . ..“........................~.............................. 

13.4 765 ; 57FR60848 . . . . . . . . . . . . . . . . . . . . ..“....................................................... 

70B 14,000 B 1 57FR60848 . . . . . . . . . . . . . . . . . . . . ..“........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

U U 
. . . . . . . . . . . . . . . . . . . . ..“........................~.............................. 



. 

i. Freshwater 

CAS i CMC ccc 
Priority Pollutant Number i him O-4@) 

53 Pentachlorophenol 87865 ; 19F,K 15F.K 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“........................................~............~............................ 

54 Phenol 108952 i 

55 2,4,6-Trichlorophenol 88062 i . . . . . . . . . . . ..-........................................................-.................. *...f . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ 

56 Acenaphthene 83329 i - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................~..............................-............................ 

57 Acenaphthylene 208968 ; ~.~.“~.~.~.~.~.~.~..............~....................................~......~...............,~.............................~............................ 
58 Anthracene 120127 i . . . ..“..“..-........................................................-......................~.......................*......~............................ 

59 Benzidine 92875 i . . . . . . ..“...~..“....................................................~.....................................................~............................ 
60 BenzoaAnthracene 56553 i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~............................................~........~............................ 
61 BenzoaPyrene 50328 i ..“..-....““..........................*............................~......................,.......................*......~............................ 
62 BenzobFluoranthene 205992 I ~.~.~.“~.~.~~..............~.........................................~......................~...~......................~...~............................ 

63 BenzoghiPerylene 191242 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................~.*............................-............................ 

64 BenzokFluoranthene 207089 i 

65 Bis2XhloroethoxyMethane 111911 i . . . . . . . . . . . ..-........*....................*..........................-......................~..............................-............................ 

66 Bis2-ChloroethylEther 111444 i . ..*..................................................................-......................~.....*........................~............................ 

67 Bis2-ChloroisopropylEther 39638329 1 

~~~~~.~.“~~~.~.~.~...................................................~......................,..............................~............................ 

68 Bis2-EthyihexylPhthalateX 117817 i 
. . . ..--.-.............................................................-.*...................................................-............................ 

. 69 4-Bromophenyl Phenyl 
Ether 

101553 ; 

. . . . . . . . . . . ..-........................................................-.....................................................-............................ 
70 Butylbenzyl PhthalateW 85687 i 

~.~.~.~.“~.‘~~.~.“...~..............................................“....~......~..........,..............................~............................~ 
71 2-Chloronaphthalene 91587 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.............*..................*....-......................-..............................-............................ 

Saltwater 

CMC 
olgn) 

13 bb 

ccc 
km 

7.9 bb 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . 

Human Health 
For Consumption of 

Water + Organism 
Organism Only 

0.28 B,C 8.2 B,C,H 

2 1,000 B.U 

4,600$90 B,H.U 

2.1 B,C,U 6.5 B,C 
. . . . . . . . . . ..<....a............................. 

1,200 B,U 2,700 B,U 
*.....................-....................... 

. . . . . . . . . . . . . . . . . . ..*.s....................... 

9,600 B 110,000 B 
. . . . . . . . . . . . . . . . . . . . ..-....................... 

0.00012 B,C 0.00054 B,C 

0.0044 B,C 0.049 B.C 

0.0044 B,C 0.049 B.C 

0.0044 B.C 0.049 B,C 
. . . . . . . . . . . . . . . . . . . . ..w...............*........ 

. . . . . . . . . . . . . . . . . . . . ..m........................ 

0.0044 B.C 0.049 B,C 

0.031 B,C 1.4 B.C 

1,400B 
l70,000 B 

1.8~~ 5.9 B,C 
*.....................-........................ 

. . . . . . . . . . . . . . . . . . . . ..-........................ 

3.000 B 5,200~ 

1,700 B 4,300 B 
,.....................-........................ 

FR Cite/ 
Source 

62FR42 160 
,............................. 

62FR42160 
57FR60848 

,............................. 
62FR42 160 ,............................. 

62FR42160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

62FR42160 . . . . . . . . . . . . . . . . . . . . . ...*.... 

57FR60848 
. . . . . . . . . . . . . . . . . . . . . . . ...*.. 

62FR42 160 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

62FR42 160 
I............................ 

62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

62FR42 160 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . ..-................ 

57FR60848 . ..I......................... 

62FR42 160 
57FR60848 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
57FR60848 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
62FR42 160 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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. 

CAS 
Priority Pollutant Number 

72 4Xhlorophenyl Phenyl 7005723 
Ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.................*...-..................... 

73 ’ Chrysene 218019 

74 Dibenzoa,hAnthracene 53703 . . . . . . . . . . . . . . . . . . . ..*................................................-..................... 

75 1 ,ZDichlorobenzene 95501 

76 1,3-Dichlorobenzene 54173 1 . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . - . . . . . . . . . . . . . . . . . . . . . 

77 1,4-Dichlorobenzene 106467 

78 3 3’-Dichlorobenzidine 91941 . . . . . . . . . . . ..-.... I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................... 

79 Diethyl PhthalateW 84662 . . . . . . . . . . . ..-.................*...........*..........................-..................... 

80 Dimethyl PhthalateW 131113 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................... 

81 Di-n-Butyl PhthalateW 84742 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....*............... 

82 2,4-Dinitrotoluene 121142 

83 2,6-Dinitrotoluene 606202 . . . . . . . . . . ..*.........................................................-..................... 

84 Di-n-Octyl Phthalate 117840 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...-......*.............. 

85 1 ,ZDiphenylhydrazine 122667 

86 Fluoranthene 206440 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“..................... 

87 Fluorene 86737 . . . . . . . . . . . . . . . . . . ..~.*...~~~~~~~~.....~.~.~..~..*~.................**-..................... 

88 Hexachlorobenzene 118741 

89 Hexachlorobutadiene 87683 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............*.........-..................... 

90 Hexachiorocyciopentadiene -‘I.-. 
II414 

. . . . ..*...............................................................-..................... 

91 Hexachloroethane 6772 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................... 

Freshwater 1 Saltwater 

CMC ccc ccc 
04.m ciau 

; CMC 
i cam t/-&U 
: 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................~..............................-.......................... 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................~..............................-.........................* 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................~........*.....................-.......................... 
. i 

i 

..“.“..“““‘..............~.......~.,......~....*......*..~.............,.............~.........,....,.,...*..... 

; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................+..............................-.......................... 

i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................~..............................-.......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...........................................................-.......................... 
i 

Human Health 
For Consumption of: 

Water + Organism 
Organism 
OLgn) 

Only i FR Cite/ 
(jig/L) ; Source ’ 

. 
i 
i 

0.0044 B.C 0.049 B,C i 62FR42 160 
. . . . . . . . . . . . . . . . . . . . . ..-................................... * m.................. 
0.0044 B.C 

; 
0.049 B,C : 62FR42 160 . . . . . . . . . . . . . . . . . . . . . ..-........................~............................. 

2,700 B,Z i7,000 B 1 62FR42 160 
..,...,. ~ . . . . . . . . . . . . ..-........ ~ . . . . . . . . . . . . . ..(.............................. : 

400 2,600 ; 62FR42 160 “.....................~........................~...*......*............*...... 

400 z 2600 t 62FR42 160 . . . . . . . . . . . . . . . . . . . . . ..-....................................................... 
0.04 B.C 0.077 B,C ; 57FR60848 “..................“‘“““““““““...*....;.............................. 

23,000 B 120,000B I 57FR60848 - . . . . . . . . . . . . . . ..e......-........................ t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3 13,000 2,900,OOO i 57FR60848 -’ ,......................-........................~.............................. .a i- 
2,700 B 12,000B i 57FR60848 

I......................~........................ i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

0.11 c 9.fc i 57FR60848 ‘.* ,......................m....*................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

,.........*............-........................,.............................. 

0.040 9.C 0.54 B,C i 57FR60848 
,......................-........................,.............................. 

3008 3708 i 62FR42 160 ,......................-........................~..........................-.. 

1,300B 14,000B ; 62FR42 160 

0.00075 B,C 0.00077 B,C i 62FR42 160 

0.44 B,C 50 B,C i 57FR60848 . . . . . . . . . . . . . . . . . . . . ..-....................................................... 
240 B u z 

i 
. . !?,OOO B,H.U i 57FR60848 

1.9 B,C 8.9~,~ i ’ 57FR60848 
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Freshwater Saltwater : Human Health 

: i For Consumption of: i 

i CMC 
i i Water + 
i CMC 

Organism i 
CAS ccc ccc 

Priority Pollutant Number i @g/L) 
FR Cite/ 

km i tug/L) 
I Organism 

ollm i C.&L) 
Only f 

@g/L) i Source 
: 

‘1 1 1 Dieldrin 60571 ; 0.24 K O.O56K,O i 0.71 G 0.0019 G,aa i 0.00014 B,C 0.00014 B,C i 62FR42160 

112 alpha-Endosulfan 959988 1 0.22 G,Y 0.056~,~ i 0.034 G,Y 0.0087 G,Y j 110B 240~ ; 62FR42 160 

113 beta-Endosulfan 33213659 i 0.22 G,Y O.O56G,Y i 0.034 G,Y 0.0087 G,Y i 1lOB 240 B i 62FR42160 

114 Endosulfan Sulfate 1031078 ; i I 1lOB 240~ ; 62FR42 160 

115 Endrin 72208 f 0.086 K 0.036~,0 i 0.037 G -.....-...............................................................-...........*..........~..............................-............................~ 0.0023 G,aa f 0.76 B 0.81 B,H i 62FR42 160 “............................~..........................+........................~........................,.............................. 
116 Endrin Aldehyde 7421934 i 

i 
i 0.76~ 0.81 B,H i 62FR42160 

117 Heptachlor 76448 i 0.52 G 0.0038 G,aa i 0.053 G 0.0036 G,aa i 0.00021 9.C 0.00021 B,C i 62FR42 160 

118 Heptachlor Epoxide 1024573 .i 0.52 G,V 0.0038 G,V,aa i 0.053 G,V 0.0036 G,VJO i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................~..............................~............................+..............................~.......................*..~ o.oooio B,C 0.00011 B,C i 62FR42 160 

; 0.014 N,aa i 0.03 N,aa i 
““..“......“........~........................,............................~~~ 

119 Polychlorinated Biphenyls 
PCBs: i : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....................................................-............................~ 
i 0.00017 B.C.P 

i 62FR42160 
0.00017 B,C,P i ’ 63FR16182-- 

8001352 i i 

~.~.~.~.~.~.~.~.~.~.~.........~..........................,.................~......~........................,.............................. 
120 Toxaphene 0.73 0.0002 aa 0.2 1 0.0002 aa i 0.00073 B,C 0.00075 B,C i 62FR42160- 

Footnotes: 
A This recommended water quality criterion was derived from data for arsenic (III), but is applied here to total arsenic, which might imply that arsenic (III) and 

arsenic (V) are equally toxic to aquatic life and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species 
Mean Acute Values are given for both arsenic (III) and arsenic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic 
values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, the chronic value for arsenic (V) is 0.29 times the chronic value 
for arsenic (III). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive. 

B This criterion has been revised to reflect The Environmental Protection Agency’s ql * or RID, as contained in the Integrated Risk Information System (IRIS) as of 
April 8, 1998. The fish tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case. 

‘C This criterion is based on carcinogenic@ of lOa risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of lo-‘, move 
the decimal point in the recommended criterion one place to the right). 

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria 
value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor 
-7-- (LF). ‘Tile term “Conversion Factor” (CF) represents the recommended conversion factor for converting a metai criterion expressed as the totai recoverabie 
Ii-action in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs are not currently 
available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See “Offtce of Water Policy and Technical 
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Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for 
Water, available from the Water Resource center, USEPA, 401 M St., SW, mail code RC4100, Washington, DC 20460; and 40CFRg13 1.36(b)(l). Conversion 
Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved Metals. 

E The freshwater criterion for this metal is expressed as a fimction of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 
100 mg/L. Criteria values for other hardness may be calculated from the following: CMC (dissolved) = exp{m, [ln( hardness)]+ bA} (CF), or CCC (dissolved) = 
exp{m, [hr (hardness)]+ b,} (CF) and the parameters specified in Appendix B to the Preamble- Parameters for Calculating Freshwater Dissolved Metals Criteria 
That Are Hardness-Dependent. 

F Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp( !,005(pH)-4.869); 
CCC = exp( l.O05(pH)-5.134). Values displayed in table correspond to a pH of 7.8. 

’ G This Criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), 
Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047) Heptachlor (440/5-80-052), 
Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071). The Minimum Data Requirements and derivation procedures were different in the 1980 
Guidelines than in the 1985 Guidelines. For example, a “CMC” derived using the 1980 Guidelines was derived to be used as an instantaneous maximum. If 
assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 
1985 Guidelines. 

H No criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 
QualityC t f W t ri eria or a er. Nevertheless, sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results 
of such a calculation were not shown in the document. 

I This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA). 
J EPA has not calculated human health criterion for this contaminant. However, permit authorities should address this contaminant in NPDES permit actions using 

the State’s existing narrative criteria for toxics. 
K This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Qua& Criteria Documents for the Protection 

ofAquatic Life in Ambient Water, (EPA-820-B-96-00 1, September 1996). This value was derived using the GLI Guidelines (60FR15393- 15399, March 23, 1995; 
40CFR132 Appendix A); the difference between the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions 
concerning the derivation of this criterion were affected by any considerations that are specific to the Great Lakes. 

L The CMC = l/[(fI/CMCl) + (fYCMC2)] where fl and t2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC 1 and 
CMC2 are 185.9 lug/l and 12.83 &l, respectively. 

M EPA is currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate. 
N PCBs are a class of chemicals which include aroclors, 1242, 1254,1221, 1232, 1248,1260, and 1016, CAS numbers 53469219,11097691,11104282, 11141165, 

12672296, 11096825 and 12674112 respectively. The aquatic life criteria apply to this set of PCBs. 
0 The derivation of the CCC for this pollutant did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic 

levels. 
P This criterion applies to total pcbs, i.e., the sum of all congener or all isomer analyses. 
Q This recommended water quality criterion is expressed as pg free cyanide (as CN)/L. 
R This value was announced (61FR58444-58449, November 14, 1996) as a proposed GLI 303(c) aquatic life criterion. EPA is currently working on this criterion 

and so this value might change substantially in the near future. 
S This recommended water quality criterion refers to the inorganic form only. 
T This recommended water quality criterion is expressed in terms of total recoverable metal in the water column. It is scientifically acceptable to use the conversion 

factor of 0.922 that was used in the GLI to convert this to a value that is expressed in terms of dissolved metal. 
U The organoleptic effect criterion is more stringent than the value for priority toxic pollutants. 
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V This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor 
epoxide. 

W Although EPA has not published a final criteria document for this compound it is EPA’s understanding that sufficient data exist to allow calculation of aquatic 
criteria. It is anticipated that industry intends to publish in the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. 
EPA will review such criteria for possible issuance as national W’QC. 

X There is a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit. 
Y This value was derived fiom data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
Z A more stringent MCL has been issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (l-800-426-4791) for values. 
aa This CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 

1995 (60FRl5393-15399, March 23,1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life 
criteria. 

bb This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical Nutional 
Water Quality Criteria for the Protection of Aquatic organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria 
documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA 440/5-84-032), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-03 l), Cyanide (EPA 440/5- 
84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene, (EPA 440/5-86-006), Zinc (EPA 
440/5-87- 003). 

cc When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate. 
dd The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater ftshes in the field as it is to freshwater 

fishes in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 ,@L in salt water because the 
saltwater CCC does not take into account uptake via the food chain. 

. . . . . 
.I: 

ee This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5-84-026, January 1985). The saltwater CCC of 
0.025 ug/L given on page 23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great 

:: 

Lakes Aquatic Life Criteria Guidelines in 1995 (60FR15393-15399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving 
CCCs for new or revised 304(a) aquatic life criteria. 

‘A 

ff This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Drati, April 14, 1995) and was 
promulgated in the Interim final National Toxics Rule (60FR22228-222237, May 4, 1995). 

gg EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future. 
hb This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the 

mercury in the water column is methyhnercury, this criterion will probably be under protective. In addition, even though inorganic mercury is converted to 
methylmercury and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufftcient data were not 
available when the criterion was derived. 

‘2 

‘_ 

;.* 

*2 
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR NON PRIORITY POLLUTANTS 
. 

Freshwater Saltwater Human Health : 
i For Consumption of: 
i CMC i CMC 

i i 
CAS ccc ccc i Water + 

Number f (&L) i c/4$) 
Organism i FR 

Non Priority Pollutant t/-@-J) tJ4m . f Organism @giL) Only @g/L) i Cite/Source 

1 Alkalinity ; 
“” 

i 20000 F i 
; 

: : Gold Book ..-...................................*...........................“......................,........................“..........................,......................”..........................;..... 
7429905 I i. 

. . . . . . . . . . . . . . . . . . . . . ..“.....~............~............~.~~........................... 
2 Aluminum pH 6.5 - 9.0 750 G.1 87 G,I,L I 

i 
i 53FR33178 

Ammonia 7664417 I’ FRESHWATER CRITERIA ARE pH DEPENDENT -- SEE DOCUMENT D 

; SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENT 

. . LI . ..I.................................... * . . . . . . . . . . . . . . . ..“...................... j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................................................ :..y.y .l,,.l:.. 

i EPA440/5-88-004 

4 Aesthetic Qualities “” : NARRATIVE STATEMENT-- SEE DOCUMENT i Gold Book 

5 Bacteria “” i 
: FOR PRIMARY RECREATION AND SHELLFISH USES -- SEE DOCUMENT f Gold Book 

6 Barium 7440393 1 
; 
i i 1,000A i Gold Book 

* 7 Boron “” ; NARRATIVE STATEMENT-- SEE DOCUMENT f Gold Book 

8 Chloride 16887006 i 860000 G 230000 G 1 t 53FR19028 

9 Chlorine 7782505 i 19 11 i 13 7.5 I C 
~.~.~.~.~.~.~.~.~.“....................................~.........“......................~........................“.~........................~.~....................”.........................~’ i Gold Book 

+.....-...-..--..---.........-..................................~........................... 
10 Chlorophenoxy Herbicide 93721 ; 1oA 

2,4,5,-TP 
f Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................j........................“..........................~......................“........................... . . ..“......“..............“..................................~........................... 
11 Chlorophenoxy Herbicide ; 

100 A$ 

2,4-D 
94757 i 

i 
; ! Gold Book 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................4........................“..........................~......................“.......................... i : ,.....“.....................“..................................~........................... 

12 Chloropyrifos 2921882 i 0.083 G 0.041 G ; o.oli G 0.0056 G i i Gold Book 

13 Color “” NARRATIVE STATEMENT-- SEE DOCUMENT F i Gold Book 

14 Demeton 8065483 i 0.1F i o.lF i . . . . . . ..““......................................................”......................~.......................*“..........................~......................“..........................’ i Gold Book ,............................“..................................~........................... 

,15 Ether, Bis Chloromethyl 542881 i i 0.00013 E 0.00078 E 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 

/IRIS 01/01/91 
+....................................................,..................................................,.............................................................. ..#..‘..‘...................... 

16 Gases, Total Dissolved 
; “” f NARRATIVE STATEMENT -- SEE DOCUMENT F i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“....................... . . . . . . . . . . . . . . . . . . . . . . ..“..........................~......................“..........................~........... . . . . . . . . . . . . . . . ..“.............................................................. 

17 Guthion 86500 i 0.01 F i I 0.01 F f i Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i ..-........................ 

18 Hardness “” i NARRATIVE STATEMENT-- SEE DOCUMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“......................~............................................................................... 
i Gold Book . . . . . . . . . . . . ..~.........................................................................---..-..-.....-....-.-...-... 
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Non Priority Pollutant 

Freshwater Saltwater : : 
i Human Health 

For Consumption of: ; 

CAS CMC ccc Water + 
Number ! @g/L) 

i CMC ccc i Organism f FR 
oLg/L) ; oLg/L) b-&J) . i Organism Q.&L) Only (j&L) ! Cite/Source 

19 Hexachlorocyclo-hexane- 
Technical 

3 19868 0.0123 0.0414 i Gold Book 
: : 

i 

20 Iron 7439896 lOOOF i ; 300A Gold Book 

21 Malathion 121755 0.1F i Gold Book 

22 Manganese 7439965 i ; 
: i SOA lOOA i Gold Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............................................. .-..........................~......................-..........................~ . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................................~........................... 

23 Methoxvchlor 72435 i 0.03 F i 0.03 F i 100 A,C i Gold Book 

24 Mirex 2385855 i 0.001 F i 0.001 F i ! Gold Book 
. “ ,  

25 Nitrates 14797558 

26 Nitrosamines -- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

27 Dinitrophenols 25550587 . . . . . ..*..........................................................-...................... 

28 Nitrosodibutylamine,N 924163 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.-...................... 

29 Nitrosodiethylamine,N 55185 . . . . . . . . . . . . . . . . . ..*..............................................-.....*................ 

30 Nitrosopyrrolidine,N 930552 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

31 Oil and Grease -s 

32 Oxygen, Dissolved 7782447 

33 Parathion 56382 

34 Pentachlorobenzene 608935 
.:...............................*................................-...................... 

35 pH -- 

36 Phosphorw E!ementa! 7723 140 
..,_.......-,.-..~.,..,..........*.....*,.........................-........ . . . . . . . . . . . . . . 

37 Phosphate Phosphorus WV 
. . . . . . . . . . . . . . . . . . ..*.............................................-........ . . . . . . . . . . . . . . 

,........................-..........................; . . . . . . . . . . . . . . . . . . . . . * w.......................... 
i 10,000 A 
f 

i Gold Book 
,............................-..................................~........................... 
i 

0.0008 1.24 1 
_L.2 . . .el 

,........................-..........................~................*.....-..........................,............................-..................................~....................*...... : 
i 70 Gold Book ‘+ -~‘* 

f 
. 14,000 i . . . . . . . . . . . . . . . . . . . . . . ..-.......................... . . . . . . . . . . . . . . . . . . . . ..-..........................*............................-..................................+........................... 

! 0.0064~ 0.587~ [ Gold Book 
,, .., . . . ,. 

. . . . . . . . . . . . . . . . . . ..~...-.................................................-.......................................................-..........................................................*... 
:- : 1 0.0008 A 1.24~ i Gold Book 

_..,.i ” C? 
. . . . . . . . . . . . . . . . . . . . . . ..-..........................~......................-.................-.....................................-.............................................................. 

: : 
i 0.016 91.9 i Gold Book ,.................................................... . . . . . . . . . . . . . . . . . . . . . ..-...........................~...............................................................~........................... 

NARRATIVE STATEMENT -- SEE DOCUMENT F 
i 
I Gold Book . 

WARMWATER AND COLDWATER MATRIX -- SEE DOCUMENT o i Gold Book 

0.065 J 0.013 J i 
i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . ..-.......................... f 
: . . . . . . . . . . . . . . . . . . . ..--.......................................................-..................................+.............-............ 

3.5 E 4.1 E i IRIS 03/O l/88 
. . . . . . . . . . . . . . . . . . . . . . ..~..........................+...........--.........~..............................................“.......~.............................“............“....“........... 

6.5-9~ t 6.5 - 8.5 F,K j 5 - 9 i Gold Book 
. . . . . . . . . . . . . . . . . . . . . . ..-.....‘....................+......................-.............................~......~................-.-...............~..........~*...... 

0.1 F,K i 

i- . . . . . . . *..* . . . . . . * . . . . . . . . 
i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................................................~............................~~.~~~~.~~===~...=~~~~~=-.-.........~.................*......... 

NARRATIVE STATEMENT-- SEE DOCUMENT i: Gold Book 
. . . . . . . . . . . . . . . . . . . . ..*..............................................................*.............................................................................................................. 
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CAS 
Non Priority Pollutant Number 

38 Solids Dissolved and -- 
Salinity . . . . . . . . . . . . . . . . . ..*..............................................-........-............ 

39 Solids Suspended and -- 
Turbidity ’ . . . . . . . . . .._...............................................*......-..................... 

40 Sulfide-Hydrogen Sulfide 7783064 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................... 
41 Tainting Substances -- 

. ..*......._......................................................-..................... 
42 Temperature -- 

. . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . 

43 Tetrachlorobenzene, 1,2,4, 95943 
S- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

44 Tributyltin TBT -- 
. . . . . . . . . .._..................................................~...-....................- 

45 Trichlorophenol,2,4,5- 95954 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 
Footnotes: 

Freshwater 

CMC ccc 
CL@4 oLs/L) 

Saltwater 

CMC ccc 

Human Health 
For Consumption of: 

Water + Organism 
Organism @g/L) Only (j&L) 

250,000 A 

,..........................-................................., 

NARRATIVE STATEMENT -- SEE DOCUMENT F 

“.................................................;..................................................~..*........................................................... 

2.0F i 2.0F i ,............................~....................*.................................................,,............................................................... 
NARRATIVE STATEMENT-- SEE DOCUMENT 

SPECIES DEPENDENT CRITERIA -- SEE DOCUMENT M 

2.3 E 2.9 E 

: 

0.46 N 0.063 N i 0.37N o.oloN f 

; i 2 600 B,E 9800 B,E 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....................*.-..........................~........~...................-................................. 

FR 
Cite/Source 

Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

Gold Book 

Gold Book 

Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
IRISO3/01/9 1 

62FR42554 

:IUS 03/01/88 

A This human health criterion is the same as originally published in the Red Book which predates the 1980 methodology and did not utilize the fish ingestion BCF 
approach. This same criterion value is now published in the Gold Book. 

B The organoleptic effect criterion is more stringent than the value presented in the non priority pollutants table. 
C A more stringent Maximum Contaminant Level (MCL) has been issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations 

40CFR141 or Safe Drinking Water Hotline (l-800-426-4791) for values. 
D According to the procedures described in the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and 

Their Uses, except possibly where a very sensitive species is important at a site, freshwater aquatic life should be protected if both conditions specified in 
. Appendix C to the Preamble- Calculation of Freshwater Ammonia Criterion are satisfied. 

E This criterion has been revised to reflect The Environmental Protection Agency’s ql * or RfD, as contained in the Integrated Risk Information System (IRIS) as of 
April 8, 1998. The fish tissue bioconcentration factor (BCF) used to derive the original criterion was retained in each case. 

F The derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976). 
G This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality 

Criteria for the Protection of Aquatic Organisms and Their Uses, PB8S-227049, January 1985) and was issued in one of the following criteria documents: 
Aluminum (EPA 440/S-86-008); Chloride (EPA 440/5-88-001); Chloropyrifos (EPA 440/5-86-005). 

I This value is expressed in terms of total recoverable metal in the water column. 
J This value is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Qua& Criteria Documents for the Protection of Aquatic Life in 

Ambient Water (EPA-820-B-96-001). This value was derived using the GLI Guidelines (60FRlS393-15399, March 23, 1995; 40CFR132 Appendix A); the 
differences between the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. No decision concerning this criterion Was affected 
by any considerations that are specific to the Great Lakes. 



K According to page 18 1 of the Red Book: 
For open ocean waters where the depth is substantially greater than the euphotic zone, the pH should not be changed more than 0.2 units from the naturally 
occurring variation or any case outside the range of 6.5 to 8.5. For shallow, highly productive coastal and estuarine areas where naturally occurring pH 
variations approach the lethal limits of some species, changes in pH should be avoided but in any case should not exceed the limits established for fresh 
water, i.e., 6.5-9.0. 

L There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 &l is based on a toxicity test with the striped bass in 
water with pH= 6.5-6.6 and hardness GO mg/L. Data in “Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Middleway,’ West Virginia” (May 
1994) indicate that aluminum is substantially less toxic at higher pH and hardness, but the effects of pH and hardness are not well quantified at this time. (2) In 
tests with the brook trout at low pH and hardness, effects increased with increasing concentrations of total aluminum even though the concentration of dissolved 
aluminum was constant, indicating that total recoverable is a more appropriate measurement than dissolved, at least when particulate aluminum is primarily 
aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay particles, which might 
be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contain 
more than 87 pg aluminum/L, when either total recoverable or dissolved is measured. 

M U.S. EPA. 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature 
Criteria for Freshwater Fish: Protocol and Procedures. EPA-600/3-77-06 1. National Technical Information Service, Springfield, VA. 

N This value was announced (62FR42554, August 7, 1997) as a proposed 304(a) aquatic life criterion. Although EPA has not responded to public comment, EPA is 
publishing this as a 304(a) criterion in today’s notice as guidance for States and Tribes to consider when adopting water quality criteria. 

0 U.S. EPA. 1986. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440/5-86-003. National Technical Information Service, Springfield, VA. 
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR ORGANOLEPTIC EFFECTS 

: 

i Organoleptic Effect Criteria 
Pollutant CAS Number I WJJ) FR Cite/Source 

1’ Acenaphthene 83329 1 20 
i 
- Gold Book 

~.~.~.~.~.~.~.~.~.~.~....................................................................~........................................~.............................................................~........ . . . ..!..............................................*.................. 

2 Monochlorobenzene 108907 i 20 i Gold Book 

3 3-Chlorophenol me 0.1 i Gold Book 

4 4-Chlorophenol 106489 ; 0.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................*........................................................................... 

1 Gold Book 
. . . ..*........................................................... : 

5 2,3-Dichlorophenol __ 0.04 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.....*..............................................-........................................ 

1 Gold Book 
9........................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6 2,5-Dichlorophenol __ i 0.5 i Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................~ . . . . . . . . . . . . . . . . . . . . . . . . ..*.................................................................................................................. 

7 2,6-Dichlorophenol _- 0.2 f Gold Book 
. . . ..*...................................................................................-.................. . . . . . . . . . . . . . . . . . . . . ..+.................................*........................................................................................................... 

8 3,4-Dichlorophenol __ ; 
: 0.3 i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................+.................................................................. . ..‘......“............................................................... 

9 2,4,S-Trichlorophenol 95954 
; 

1 i Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................~........................................................................... . ..*............................................................. 

10 2,4,6-Trichloropehnol 88062 
i 
: 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............-...........*.*.............~..............*............................................................ 

i Gold Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*............................*.. 

. 11 2,3,4,6-Tetrachlorophenol _- : 1 ] Gold Book 
. . . . . . . . . . . ..*.......**............................................................-.....-................... . . . . . . . ..*...........~........*.........................................*.......................................................................................... 

12 2-Methyl-4-Chlorophenol -- I 1800 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................ 9........................................................................... 

i Gold Book . . . ..*........................................................... 

13 3-Methyl-4-Chlorophenol 59507 3000 i Gold Book 
..*......................................................................................-... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....*......................................................................~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

14 3-Methyl-6Chlorophenol -_ 20 i Gold Book 

15 2-Chlorophenol 95578 
; 

0.1 i Gold Book 
“......,.“.................................................. * . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................ * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..(................................................................. . 

16 Copper 7440508 1000 Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I. . . . . . . . . . . . . . . . . . . ..-...................................*....~........................................................................... 

[ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

17 2,4-Dichlorophenol 120832 
i 

0.3 _ i Gold Book 
,.................................................................................. - . . . . . - . . . . . . . . ~........“..............*..~..*.....................................................-“-‘--””””””‘.. . i . . . . ..*.............................................*............ 

18 2,4-Dimethylpehnol 105679 i 400 Gold Book 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................*.................~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

f . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................... 

19 Hexachlorocyclopentadiene 77474 i 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...........-.....................................*..~ . . . . . . ..*.................................................................. 

1 Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

20 Nitrobenzene 98953 30 i Gold Book 
,.................................... * . . . . . . . . . . . . . . . . . . . . . ..*..._.......................-....................................*...-.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........................................................-...... 
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Organoleptic Effect Criteria 
Pollutant CAS Number i olgn) j FR Cite/Source 

21 Pentachlorophenol 87865 
i 

30 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..................-................*.......................~........................................................................... 

i Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. 

22 Phenol 108952 300 ; Gold Book 

23 zinc 7440666 i 5000 i 45 FR79341 

General Notes: 
1. These criteria are based on organoleptic (taste and odor) effects. Because of variations in chemical nomenclature systems, this listing of pollutants does not 

duplicate the listing in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service (CAS) registry numbers, which provide a unique 
identification for each chemical. 

NATIONAL RECOMMENDED WATER QUALITY CRITERIA 

Additional Notes: _” 

_ .l_, 
1. Criteria Maximum Concentration and Criterion Continuous Concentration 

The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be “_ .~.. 

exposed briefly without resulting in an unacceptable effect. The Criterion Continuous Concentration (CCC) is an estimate of the highest concentration of a material in 
surface water to which an aquatic community can be exposed indefinitely without resulting in an unacceptable effect. The CMC and CCC are just two of the six parts 
of a aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedence, and chronic frequency I 
of allowed exceedence. Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of the vast majority of the aquatic communities in 
the United States. ., 

2. Criteria Recommendations for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects 
This compilation lists all priority toxic pollutants and some non priority toxic pollutants, and both human health effect and organoleptic effect criteria issued 

pursuant to CWA $304(a). Blank spaces indicate that EPA has no CWA $304(a) criteria recommendations. For a number of non-priority toxic pollutants not listed, 
CWA $304(a) “water + organism” human health criteria are not available, but, EPA has published MCLs under the SDWA that may be used in establishing water 
quality standards to protect water supply designated uses. Because of variations in chemical nomenclature systems, this listing of toxic pollutants does not duplicate 
the listing in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service CAS registry numbers, which provide a unique identification for each 
chemical. 

3. Human Health Risk 
The human health criteria for (he priority and non priority poiiutants are based on carcmogemcity of i04 risk. fi,r+,,,a~v A Luc .“. - .-J - Vy~~y~- _ A km tn &G Lawala mnv he nhtrrined hv moving the , ____ _-.-p ..-. 

decimal point (e.g., for a risk level of l@‘, move the decimal point in the recommended criterion one place to the right). 
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4. Water Quality Criteria published pursuant to Section 304(a) or Section 303(c) of the CWA 
Many of the values in the compilation were published in the proposed California Toxics Rule (CTR, 62FR42160). Although such values were published pursuant 

to Section 303(c) of the CWA, they represent the Agency’s most recent calculation of water quality criteria and thus are published today as the Agency’s 304(a) 
criteria. Water quality criteria published in the proposed CTR may be revised when EPA takes final action on the CTR. 

5. Calculation of Dissolved Metals Criteria 
The 304(a) criteria for metals, shown as dissolved metals, are calculated in one of two ways. For freshwater metals criteria that are hardness-dependent, the 

dissolved metal criteria were calculated using a hardness of 100 mg/l as CaCO, for illustrative purposes only. Saltwater and freshwater metals’ criteria that are not 
hardness-dependent are calculated by multiplying the total recoverable criteria before rounding by the appropriate conversion factors. The final dissolved metals’ 
criteria in the table are rounded to two significant figures. Information regarding the calculation of hardness dependent conversion factors are included in the 
footnotes. 

6. Correction of Chemical Abstract Services Number 
The Chemical Abstract Services number (CAS) for Bis(2Xhloroisoprpyl) Ether, has been corrected in the table. The correct CAS number for this chemical is 

39638-32-9. Previous publications listed 108-60-l as the CAS number for this chemical. 

7. Maximum Contaminant Levels 
The compilation includes footnotes for pollutants with Maximum Contaminant Levels (MCLs) more stringent than the recommended water quality criteria in the 

. compilation. MCLs for these pollutants are not included in the compilation, but can be found in the appropriate drinking water regulations (40 CFR 14 I. 1 I- 16 and 
141.60-63), or can be accessed through the Safe Drinking Water Hotline (800-426-4791) or the Internet (http://www.epa.gov/ostols/dwstds-s.html). 

8. Organoleptic Effects 
The compilation contains 304(a) criteria for pollutants with toxicity-based criteria as well as non-toxicity based criteria. The basis for the non-toxicity based 

criteria are organoleptic effects (e.g., taste and odor) which would make water and edible aquatic life unpalatable but not toxic to humans. The table includes criteria 
for organoleptic effects for 23 pollutants. Pollutants with organoleptic effect criteria more stringent than the criteria based on toxicity (e.g., included in both the 
priority and non-priority pollutant tables) are footnoted as such. 

9. Category Criteria 
In the 1980 criteria documents, certain recommended water quality criteria were published for categories of pollutants rather than for individual pollutants within 

that category. Subsequently, in a series of separate actions, the Agency derived criteria for specific pollutants within a category. Therefore, in this compilation EPA is 
replacing criteria representink categories with individual pollutant criteria (e.g., 1,3-dichlorobenzene, 1,4-dichlorobenzene and 1,2-dichlorobenzene). 

10. Specific Chemical Calculations 
A. Selenium 

(1) Human Health 

. 

In the 1980 Selenium document, a criterion for the protection of human health from consumption of water and organisms was calculated based on a BCF of 
6.0 L/kg and a maximum water-related contribution of 35 pug Se/day. Subsequently, the EPA Office of Health and Environmental Assessment issued an errata notice 
(February 23, 1982), revising the BCF for selenium to 4.8 L/kg. In 1988, EPA issued an addendum (ECAO-GIN-668) revising the human health criteria for selenium. 
Later in the final National Toxic Rule (NTR, 57 FR 60848), EPA withdrew previously published selenium human health criteria, pending Agency review of new 
epidemiological data. 
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This compilation includes human health criteria for selenium, calculated using a BCF of 4.8 L/kg along with the current IRIS RfD of 0.005 mg/kg/day. EPA 
included these recommended water quality criteria in the compilation because the data necessary for calculating a criteria in accordance with EPA’s 1980 human 
health methodology are available. 

(2) Aquatic Life 
This compilation contains aquatic life criteria for selenium that are the same as those published in the proposed CTR. In the CTR, EPA proposed an acute 

criterion for selenium based on the criterion proposed for selenium in the Water Quality Guidance for the Great Lakes System (61 FR 58444). The GLI and CTR 
proposals take into account data showing that selenium’s two most prevalent oxidation states, selenite and selenate, present differing potentials for aquatic toxicity, as 
well as new data indicating that various forms of selenium are additive. The new approach produces a different selenium acute criterion concentration, or CMC, 
depending upon the relative proportions of selenite, selenate, and other forms of selenium that are present. 

EPA notes it is currently undertaking a reassessment of selenium, and expects the 304(a) criteria for selenium will be revised based on the fmal reassessment 
(63FR26186). However, until such time as revised water quality criteria for selenium are published by the Agency, the recommended water quality criteria in this 
compilation are EPA’s current 304(a) criteria. . 

B. 1,2,4-Trichlorobenzene and Zinc 
Human health criteria for 1,2,4-trichlorobenzene and zinc have not been previously published. Sufficient information is now available for calculating water quality 

criteria for the protection of human health from the consumption of aquatic organisms and the consumption of aquatic organisms and water for both these compounds. 
Therefore, EPA is publishing criteria for these pollutants in this compilation. ~? 

: L _ _. 
C. Chromium (III) y, X 

The recommended aquatic life water quality criteria for chromium (III) included in the compilation are based on the values presented in the document titled: 2995 
Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water, however, this document contains criteria based on the total 
recoverable fraction. The chromium (III) criteria in this compilation were calculated by applying the conversion factors used in the Final Water Quality Guidance for ::: 
the Great Lakes System (60 FR 15366) to the 1995 Update document values. ,’ )i 

., ..~* 
D. Ether, Bis (Chloromethyl), Pentachlorobenzene, Tetrachlorohenzene 1,2,4,5-, Trichlorphenol 
Human health criteria for these pollutants were last published in EPA’s Qua& Criteria for Water 1986 or “Gold Book”. Some of these criteria were calculated 

using Acceptable Daily Intake (ADIs) rather than RIDS. Updated ql *s and RIDS are now available in IRIS for ether, bis (chloromethyl), pentachlorobenzene, 
tetrachlorobenzene 1,2,4,5-, and trichlorophenol, and were used to revise the water quality criteria for these compounds. The recommended water quality criteria for 
ether, bis (chloromethyl) were revised using an updated ql*, while criteria for pentachlorobenzene, and tetrachlorobenzene 1,2,4,5-, and trichlorophenol were derived 
using an updated RfD value. 

E. PCBs 
In this compilation EPA is publishing aquatic life and human health criteria based on total PCBs rather than individual arochiors. These criteria replace the 

.previous criteria for the seven individual arochlors. Thus, there are criteria for a total of 102 of the 126 priority pollutants. 
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Appendix A - Conversion Factors for Dissolved Metals 

Metal 

Arsenic 

Conversion Factor Conversion Factor 
freshwater CMC freshwater CCC 

1 .ooo 1 .ooo 

Conversion Factor 
saltwater CMC 

1.000 

Conversion Factor 
saltwater CCC’ 

1 .ooo 

Cadmium 
I 

1.136672-[(in 
hardness)(0.04 1838)] I 

1.101672~[(ln 
hardness)(0.041838)] I 

0.994 
I 

0.994 

Chromium III I 0.3 16 0.860 

Chromium VI ~~~ I ~~ 0.982 I 0.962 I 0.993 I 0.993 

Copper 

Lead 

0.960 0.960 0.83 0.83 

1.46203~[(ln 1.46203~[(ln hardness)(0.145712)] hardness)(0.145712)] 0.95 1 0.95 1 

Mercury 

Nickel 

Selenium 

0.85 0.85 0.85 0.85 

0.998 0.997 0.990 0.990 

-w __ 0.998 0.998 

I- -- 

zinc 0.978 0.986 I 0.946 I 0.946 
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: II . 

Appendix B - Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent 

Chemical .mA bA mc bc 

Freshwater Conversion Factors (CF) 

Acute Chronic 

Cadmium 1.128 -3.6867 0.7852 -2.715 1.136672+ 1.101672-[hr 
(hardness)(0.041838)] (hardness)(0.041838)] 

Chromium III 0.8190 3.7256 0.8190 0.6848 0.316 . 0.860 

Copper 0.9422 -1.700 0.8545 -1.702 0.960 0.960 

Lead 1.273 -1.460 1.273 -4.705 1.46203~[ln 1.46203-[hr 
(hardness)(O.145712)] (hardness)(0.145712)] 

Nickel 0.8460 2.255 0.8460 0.0584 0.998 0.997 

Silver 1.72 ~6.52 __ __ 0.85 _- 

zinc 0.8473 0.884 0.8473 0.884 0.978 0.986 I- 

Appendix C - Calculation of Freshwater Ammonia Criterion 
1. The one-hour average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three years on the average, the 
CMC calculated using the following equation: 

0.275 39.0 
(-JMC = ___________-___----_ + ________________________ 

1 + 107.204-~H 1 + 10~“7.204 

In situations where salmonids do not occur, the CMC may be calculated using the following equation: 
0.411 58.4 

CMC = ____________________ + ________________________ 
1 + 107.204-pH 1 + lop”7.204 

2. The thirty-day average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three years on the average, the 
CCC calculated using the following equation: 

8.8858 9 c)A 3.IU 
ccc = ---m--emmmw--------- + --------------__________ 

1 + 107.688-pH 1 + lop”7688 

and the highest four-day average within the 30-day period does not exceed twice the CCC. 
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Table 5-8. %, t, t’, and B for Common PoWants 

Chemical 

Measured EStillUted 
CAS No. KP KP T t’ B 

0-d Ou) 

1.6e-01 3.9e-01 6.Oe-05 

2.oe-01 4.8e-01 5.5e-06 

?.Oe+OO 7.7e+OO 1.7e-01 

1.9e-01 4.6e-01 7.9e-05 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP t t’ B 

Butanediol, 2,3- 

Butanol, n- 

Butoxyethanol, 2- 

Captan 

Carbon disulfide 

Carbon tetrachloride 

Chlordane 

Chlordane (cis) 

Chlordane (tmns) 

Chlorobenzene 

Chlorocresol 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Chlorophenol, o- 

Chlorophenol, p- 

Chlorothalonil 

Chloroxylenol 

Cbrysene 

Cresidine, p- 

Cresol, m- 

71363 

111762 

133062 

75150 

56235 

57749 

5103719 

5103742 

108907 

59507 

124481 

75003 

67663 

74873 

95578 

106489 

1897456 

218019 

120718 

108394 

2.5e-03 

1.2e-02 

5.Oe-01 

5.Oe-02 

1.3e-01 

3.3e-02 

3.6e-02 

6.Oe-02 

1.5e-02 

1.9e-03 2.5e-01 5.9e-01 4.5e-04 

1.4e-03 4.6e-01 l.le+OO 6.8e-04 

1.3e-03 5.9e+oo 1 /lie+01 2.2e-02 

2.4e-02 2.7e-01 6.5e-01 1.7e-02 

2.2e-02 7.6e-01 1.8e+Oil 6.8e-02 

5.2e-02 2.8e+o1 1.3e+O2 3.5e+Ol 

4.6ea2 2.&+01 1.3e+O2 3.oe+o1 

4.6e-02 2.8e+o1 1.3e+M 3.oe+o1 

4.le-02 4.3e-01 1.Oe+OO 6.9e-02 

4.le-02 6.5e-01 1.9e+OO 1.3e-01 

3.9e-03 1.6e+Oo 39e+OO 1.7e-02 

8.Oe-03 2.2e-01 5.2e-01 2.7e-03 

8.9e-03 4.7e-01 l.le+OO 9.3e-03 

4.2e-03 1.8e-01 4.3e-01 8.le-04 

l.le-02 5.3e-01 1.3e+OO 1.4e-02 

1.6e-02 5.3e-01 1.3e+oo 2i5e-02 

2.5e-02 3.7e+OO 2.8e+o1’ 7.2e-01 

3.Oe-04 5.6e-01 1.3e+Oo l.Oe-04 

8.le-01 2.2e+OO l&+01 4.6e+o1 

4.3e-03 6.Oe-01 1.4e+OO 4.7e-03 

l.Oe-02 4.oe-01 9.6e-01 9.le-03 
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Table 5-8. (continued) 

Measured Estimated 

Chemical CAS No. KP KP z t’ B 

9e-03 

7e-03 

e+Ol 

e+Ol 

e+02 

e+OO 

e-I-01 

6e-05 

2504 

le-02 

e+02 

e+OO 

4e-01 

O&X 

5e-01 

2e-01 

4e-02 

2e-03 

Oe-03 

3e-02 

2e-03 

3e-02 

Oe-02 

Dichloropropene, 1,3- 542756 5.5e-03 4.2e-01 1.Oe+oo 4.Oe-03 

Dichlorvos 62737 9.5e-04 1.9e+oo 4.7e+CKl 3.Oe-03 

Die&& 60571 1.6e-02 1.8e+o1 9.4e+o1 3.6e+00 

Diepoxvbutane 1464535 2.8e-05 2.9e-01 7.Oe-01 1.4e-06 
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Table 5-8. (continued) 

Measured Estimated 

Chemical 

Diethyl phthalate 

Diethyl sulfate 

Dimethoxybenzidine, 3,3’- 

Dhnethyl phthalate 

Dimethyl sulfate 

Dimethylamine, n-nitroso- 

Dimethylaminoazobenzene, 4- 

Dimethylbenzidine, 3,3’- 

Dimethylcarbamyl chloride 

Dimethylhydrazine, 1, l- 

Dimethylphenol, 2,4- 

Dimethylphenol, 3,4- 

Dinitrophenol, 2,4- 

Dinitrotoluene, 2,4- 

Dinitrotoluene, 2,6- 

Dioxane, 1,4- 

Diphenylamine, n-nitroso- 

CAS No. 

84662 

64675 

119904 

131113 

77781 

62759 

601 17 

119937 

79447 

57147 

105679 

95658 

5 1285 

121142 

606202 

123911 

86306 

KP 

(cmw 

l.le-01 

4.Oe-02 

3.2e-03 

4.Oe-04 

KP z t* B 

(cm/hr) olr) @r) 

4.8e-03 2.Oe+oO 4.7e+OO 3.Oe-02 

1.4e-03 7.6e-01 1.8e+Oo 1 k-03 

l.oe-03 3.le+00 7se+oo 6.5e-03 

1.6e-03 1.3e+00 3.2e+OO 3.6e-03 

2.2e-03 5.le-01 1.2e+OO 1.4e-03 

2.7e-04 2.5e-01 5.9e-01 2.7e-05 

1.4e-01 2.le+OO l&+01 3.8e+OO 

4.4e-03 1.7e+OO 4.le+OO 2.2e-02 

4.2e-04 4.oe-01 9.5e-01 l.Oe-04 

7.le-05 2.oe-01 4.9e-01 3.2e-06 

1.5e-02 4.9e-01 1.2e+oo 2.oe-02 

1.3e-02 4.9e-01 1.2e+OO 1.7e-02 

1.8e-03 1.2efoo 2.8e+oO 3.5e-03 

3.8e-03 l.le+CNI 2.7e+OO 9.5e-03 

2.5e-03 l.le+OO 2.7e+OO 5.2e-03 

3.6e-04 3.Oe-01 7.2e-01~ 5.4e-05 

2.Oe-02 1.4e+OO 4se+OO 1.3e-01 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP 

Methoxypropan-2-o1, l- 107982 4.Oe-04 

t t’ B 

(W 

3.7e-01 8.8e-01 l.le-02 

1.4e-01 3.3e-01 8.5e-07 

4.2e+OO 2.OefOl -3.8e+02 

6.le-01 1.5e+OO, 4.7e-03 

5.2e+OO 3.5e+o1 5.2e-01 

7.8e-01 we+00 1.2e-03 

1.4e-01 3.3e-01 1.7e-05 
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Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP T t’ B 
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Table 5-8. (cominued) 

Chemical 

Measured Estimated 

CAS No. RP RP T t’ B 

Nitroso-N-methylurea, n- 684935 

(cmw (cmw 

4.3e44 

Nitrosodiethanolamine, n- 1116547 5.oe-06 2.2e45 
I I I 

Nitrosodiethylamine, n- 

Nitrosodiphenylamine, p- 

Nitrosomethylvinylamine, n- 

Nitrosomorpholine, n- 

Nitrosonomicotine, n- 

Nitrosopiperidine, n- 

Nonanol 

55185 

156105 

4549400 

59892 

16543558 

100754 

143088 6.Oe-02 

1.2eXl3 

3.6eXl2 

5.7e-04 

l&-O4 

1.7e-04 

2.5e-05 

7.3e-02 

octanol 1 111875 1 6.le-02 1 3.9e-02 

Parathion 56382 1.7e-02 
I I I 

PCB-chlorobiphenyl, 4- 1 2051629 1 1 1.3e+OO 

PCB-hexachlorobiphenyl 

Pentachloronitrobenzene 

26601649 

82688 

7.le-01 

5.9e-02 

Pentachlorophenol I 87865 1 1 6.5e-01 
I I 

Pentanol 71410 

Pentanone, 4-methyl-2- 108101 

Phenantluene 85018 

Phenol 108952 

Phenol, 4,6-dir&o-2-methyl- 534521 

6.Oe-03 

8.2e-03 

7.le-03 

3.3e-03 

2.3e-01 

5.5e-03 

3.8e-03 

Propanol I 71238 I 1.7e-03 I 1.3e-03 
I I 

Propiolactone, beta- 57578 3.3e-04 

Propylene oxide 75569 8.9e-04 

Resorcinol 1 108463 I 2.4c-04 1 1.5e-03 
I I I 

Safrole 94597 

Styrene 100425 

Stvrene oxide 96093 

6.7e-01 

1.5e-02 

5.5e-02 

4.9e-03 

3.7e-01 8.9eal 9.3e-05 

5.7e-01 1.4e+OO 2.6e-06 

3.oe-01 7.2e-01 3.Oe-04 

1.4e+OO 7.64?+00 3.2e-01 

2.9e-01 1 7.Oe-01 1 9.9e45 
I I 

l&+01 I 2.*+01 I 2.3e-04 

6.6e-01 

5.4e-01 

5.2e+OO 

5.3e+00 

1.4e+o1 

5se+OO 

3.7e+OO 

3.4e+OO 

1.3e+OO 

3.8e+o1 

2se+o1 

6&+01 

2.8e+o1 

1.7e+Ol 

2.9e-01 

9.3e-02 

6.8e-01 

3.2e+O2 

5.2e+O2 

4.4e+OO 

7.2e+o1 

3.Oe-01 1 7.2e-01. 1 3.6e-03 
I I 

3.6e-01 1 8.6e-01 1 ISea 
, I 

l.le+OO 5.6e+OO 2.9e+OO 
I I 

3.3e-01 1 7.9e-01 I 2.9e-03 
I I 

2.4e-01 1 5.8e-01 I 3.5e-05 
I I 

2.Oe-01 4.7e-01 l.le-04 

4.le-01 9.9e-01 6.3e-04 

8.5e-01 2.Oe+oo 4.6e-02 

3.8e-01 9.le-01 8.9e-02 

4.7e-01 l.le+OO. 4.le-03 
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Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP z f B 
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SCREENING CRITERIA FOR ESSENTIAL NUTRIENTS 

DERIVATION OF SURFACE SOIL AND GROUNDWATER SCREENING 

CONCENTRATIONS OF ESSENTIAL NUTRIENTS FOR HHCPC SELECTION 

Certain inorganics (calcium, magnesium, potassium, and sodium) that are present as naturally occurring 

constituents in soil and groundwater are required in limited intakes to maintain normal h:uman 

physiological functions and are, therefore, considered essential nutrients. The Risk Assessment 

Guidance for Superfund (RAGS), Volume I, Part A, regarding the treatment of essential nutrients in 

selection of human health contaminants of potential concern (COPCs), states that essential nutrients 

need not be quantitatively evaluated in a public health risk assessment if they are (1) present at low 

concentrations (only slightly above background) and (2) toxic only at doses much higher than those which 

might be related to exposure at the site (USEPA, 1989). The focus of this section of the document is the 

technical approach for determining that an analyte is “toxic only at doses higher than those associated 

with exposures at the site” and a mechanism for making that determination by employing soil and 

groundwater screening concentrations. The screening concentrations are used to streamline the process 

and to eliminate the need to calculate essential nutrient doses as part of COPCs selection at every site. If 

the maximum concentration of an essential nutrient does not exceed the appropriate screening 

concentration shown below, the essential nutrient is considered nontoxic. Essential nutrients are not 

retained as COPCs if they are detected at concentrations that are either consistent with backgrouncl or do 

not exceed the screening concentrations. 

Currently, no published essential nutrient screening concentrations for use in risk assessment (COPC 

selection are available. Therefore, surface soil and groundwater screening concentrations of essential 

nutrients have been derived that, when contacted in accordance with the exposure assumlptions 

described below, are not expected to result in adverse health effects. The screening concentrations for 

groundwater and surface soil are presented in Table 1. The essential nutrient concentrations in surface 

sol and groundwater are to be compared directly to the nutrient screening concentrations for the ‘purposes 

of COPC selection. 

DOCUMENTATION OF SURFACE SOIL AND GROUNDWATER SCREENING CONCENTRATIONS 

The essential nutrient toxicity screening concentrations were derived in two steps: first, a “nontoxic” dose 

was identified for each essential nutrient; second, the soil and groundwater concentrations associated 

with the “nontoxic” doses were calculated using standard residential exposure assumptions. The details 

of the derivation of the screening values are presented below. 
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Identification of Nontoxic Doses. The identification of doses which are not toxic is often accomplished by 

identifying reference doses (RfDs), which are published by USEPA. These RfDs represent doses, 

including a margin of safety, to which even sensitive subpopulations could be exposed for a lifetime 

without adverse noncarcinogenic effects. Because no RfDs for calcium, magnesium, potassium, or 

sodium are available in the Integrated Risk Information System (IRIS) (USEPA, 1999b) or the Health 

Effects Assessment Summary Tables (HEAST) (USEPA, 1997a), other published nontoxic doses were 

sought out. Recommended Dietary Allowances (RDAs) prepared by the Food and Nutrition Board (FNB) 

of the National Research Council (NRC, 1989) have been selected here to represent nontoxic doses. 

TABLE 1 

ESSENTIAL NUTRIENT SCREENING CONCENTRATIONS 
FOR SURFACE SOIL AND GROUNDWATER 

Essential Nutrient 

Calcium 

Magnesium 

Potassium 

Surface Soil Screening Groundwater Screening 
Concentration (mg/kg) Concentration (@l) 

1,000,000(‘) 1,055,398 

460,468 118,807 

1,000,000(‘) 297,016 

1 Sodium I 1,000,000(‘) I 396,022 I 

1 Actual calculated screening concentration is greater than l,OOO,OOO milligrams per 
kilogram, indicating that this essential nutrient would not be present at toxic levels in 
surface soil. 

Notes: As described below, screening concentrations for surface sol and groundwater 
represent conservative screening concentrations for other media. These surface 
soil and groundwater screening concentrations are used to screen sediment, 
subsurface soil, sludge, and surface water, respectively. 

mg/kg = milligrams per kilogram. 
pg/l = micrograms per liter 

RDAs are defined by the FNB as “the levels of intake of essential nutrients that, on the basis of scientific 

knowledge, are judged by the Food and Nutrition Board to be adequate to meet the known nutrient needs 

of practically all healthy persons.” It is assumed here that because the RDA represents a requirement for 

good nutrition, it also represents a dose that is nontoxic. Although some essential nutrients (arsenic for 

example) have been classified as carcinogens, none of the five nutrients discussed here have been 

classified as carcinogens. The available RDA data for calcium, magnesium, potassium, and sodium are 

presented in Table 2. From this data set, RDAs for children were preferentially selected to coincide with 

the child exposure scenario. RDAs were converted from units of milligrams per day to units of milligrams 

per kilogram per day by dividing the RDA by the child resident body weight of 15 kilograms (USEPA, 

1991). Dermal RDAs were developed by adjusting the oral RDA to compensate for the oral absorption 

efficiency in a manner similar to that presented in Appendix A of RAGS, Volume I, Part A (USEPA, 1989). 
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TABLE 2 

RECOMMENDED DIETARY ALLOWANCES(‘) 

Nutrient RDA Age 
(years) 

Oral 
Absorption 
(Percent) 

Typical Dietary Intake 

OwWw) 

Toxicity 
Threshold 

(mdday) 

Oral RDA Dermal RDA 
(mg/kg/day)c2) (mg/kg/day)c3) 

Calcium 800 (mg/day) l-10 40 743 (average of all ages) NA 53.3 21.2 
1,200 (mg/day) 11 -24 1,179 NA 

800 (mg/day) >24 743 (average of all ages); >2,500 
530 (women ages 35-50) 

Magnesium 6 (mg/kg/day) l-15 50 193 (age 1-5) NA 6 3 
4.5 (mg/kg/day) >15 207 - 329 NA 

Potassium 15-20 I-10 90 1,500 NA 15 13.5 

b-db’day) 

Sodium 

1,600 - 2,000 

O-Wday) 
300 (mg/day) 

500 (mg/day) 

>20 

2-5 

Adult 

go@) 

2,500 

NA 

1,800 - 5,000 

18,000 
(hyperkalemia) 

NA 

2,400 (Intake not 
to be exceeded) 

20 18 

20 18 

1 All data are from the National Resource Council (1989). 
2 Adjusted oral recommended daily allowance (RDA) calculated by dividing the RDA (milligrams per kilogram) by the bodyweight of a child 

ages 1 to 6 (15 kilogram) (USEPA, 1991); RDAs provided in milligrams per kilogram per day were modified. 
3 Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989). 
4 Oral absorption data not available; value for potassium used as a surrogate based on physio-chemical similarities. 

Notes: RDA = recommended daily allowance. 
mg/day = milligrams per day. 
mg/kg = milligrams per kilogram. 
mg/kg/day = milligrams per kilogram per day. 



To derive screening concentrations that would be protective to the majority of the exposed population, the 

exposure assumptions for the most sensitive receptor (e.g., a child resident) were used. For 

groundwater, screening concentrations were based on ingestion of groundwater as drinking water. For 

surface soil, screening concentrations were based on ingestion of surface soil and dermal contact with 

surface soil. Child resident exposure to surface soil and groundwater used as drinking water is usually 

greater than or equal to oral and dermal exposure to media treated as soil and groundwater, respectively, 

for exposure assessment. Therefore, screening values for surface soil represent conservative screening 

values for sediment, subsurface soil, and sludge, and screening values for groundwater used as drinking 

water represent conservative screening values for surface water. 

The calculated essential nutrient screening concentrations for surface soil and groundwater are presented 

in Table 1. These values represent the concentrations of individual essential nutrients in media that if 

contacted in accordance with the exposure parameters used to derive the screening concentration, it 

would theoretically results in the receptor receiving his or her recommended dietary allowance of an 

essential nutrient solely from the contacted media. For some nutrients, the calculated screening 

concentrations exceed 1 ,OOO,OOO mg/kg (i.e., 100 percent). Such concentrations indicate that no 

concentration of nutrient in the particular medium would result in an intake that exceeds the RDA, given 

the exposure assumptions on which the screening value is based. Because these screening _ 

concentrations do not take into account the additivity of exposures between media (and other dietary 

intakes, including food), a receptor exposed to essential nutrients that are present in multiple media at the 

screening concentrations would, in essence, be receiving more than his or her recommended dietary 

allowance of nutrient. However, data provided in Table 2 indicate that the toxicity threshold for most 

essential nutrients is several times greater than the RDA; the RDA is not a toxicity threshold value. 

Therefore, these screening concentrations do not represent concentrations which, if exceeded, would 

necessarily result in deleterious effects. 
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FIGURE 6-4 
TIDAL STUDY AT S57TW003 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND. 



TIDE STUDY DATA FROM LOCATION S57TWOO3 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD MARYLAND 
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TIDE STUDY DATA FROM LOCATION S57TWOO3 
,. : i,, 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD MARYLAND 
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TIDE STUDY DATA FROM LOCATION S57TW003 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD MARYLAND 
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SITE 57 - FdRilER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD MARYLAND 
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TIDE STUDY DATA FROM LOCATION S57TWOO3 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD MARYLAND 
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200 100 10.0 7 .o 0.1 

GRAIN SIZE - mm 

Test %+75m % GRAVEL % SAND % SILT % CLAY 

t 3 0.0 21.2 35.9 29.0 13.9 

I-L PI O85 D60 D50 D30 015 DIO cc C” 

t NA NA 6.76 0.38 0.19 0.012 0.0023 

I 

MATERIAL DESCRIPTION uses AASHTO 

l Group Name: Si I ty Sand With Gravel SM A-4(0.0) 

Project No.: 98749 

Project: lndion Head Site 57, Project No. 7129 

l Loca t ion : S57-Se-002040 1 

Remarks: 

Moisture Content: 21.2% 

Unit Weight: ‘127.4 PCF 

Date : 2’4-99 

GRAIN SIZE OtSTRlBUTlON TEST REPORT 

ACKENHEIL ENGINEERS, INC- 

Specific Gravity: 2.66 

F i gu re No. -___ 



100 

90 

80 

70 
tY 
W 

f 60 

30 

20 

10 

GRAIN SIZE DISTRIBUTION TEST REPORT 

10.0 1 .o 0.1 

GRAIN SIZE - mm O-O’ /o-oo’ I 
Test %+75m % GRAVEL % SAND % SILT % CLAY 

t 2 0.0 19.2 37.1 18.9 24.8 

LL PI D85 D60 D50 030 015 DIO cc C” 

t NA NA 7.50 0.38 0.14 0.005 

I 

I 
I I I I I I 

MATERIAL DESCRIPTION 

b Group Name: Si Ity Sand With Gravel 

uses AASHTO 

SM. A-4(0.0) 

‘t-eject No.: 98749 

‘reject: Indian Head Site 57, Project No. 7129 

) Loca t i on : S57-SB-005040 1 

Ia t e : Z-4-99 

GRAiN SIZE DISTRIBUTION TEST REPORT 

ACKENHEIL ENGINEERS, INC. 

Rema r ks : 

Moisture Content: 14.5% 
1 

Unit Weight: 110.5 PCF 

I 
Speci f ic Gravity: 2.66 

Figure No. 
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200 100 70.0 1 .o 0.1 

GRAIN SIZE - mm 

Test %+75m % GRAVEL % SAND 
D 1 0.0 0.0 59.0 

LL PI D85 D60 D50 D30 D15 Dld cc cu 

D NA NA 0.20 0.11 0.09 0.019 0.0035 0.0015 2.24 I 75.9 

MATERIAL DESCRIPTION uses AASHTO 

w Group Name: Silty Sand SM A-4(0.0) 

Project No.: 98749 

Project: Indian Head Sits 57, Project No. 7129 

l LocrJtion:, S57-SE-0050501 

Date: 2-4-93 

GRAIN SIZE DISTRIEWTION TEST REPORT 

ACKENiiElL ENG1NEERS, INC. 

Remarks: 

Moisture Content: 24.1si 

Unit Weight: 125-S PCF 

Speci fit Gravity: 2.65 

Figure No. -- 



GRAIN SIZE DISTRIBUTION TEST REPORT 

200 100 10.0 1 .o 0.1 

GRAIN SIZE - mm 

Test %+75m % GRAVEL X SAND % SILT % CLAY 
D 4 O-0 1.7 72.8 19.9 5.6 

LL PI D85 D60 D50 030 015 40 cc C” 
D NA . NA 0.36 0.20 0.15 0.089 0.0196 0.0072 5.41 28.0 

MATERIAL DESCRIPTION uses AASHTO 

# Group Name: Si Ity Sand S-M A-2-4(0-0) 

Project I\lo.: 98749 Rema r ks : 

Project: Indian Head Site.57, Project No. 7129 
Moisture Content: 22.0% 

@ Location: S57-SB-0020501 
Unit ‘#eight: 124.9 PCF 

Speci iic Gravity: 2.66 

Date: 2-4-99 

C-RAIN SIZE DISTRIBUTION TEST REPORT 

ACKENHEIL ENGlNEERS, INC. Figture No. 
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SAMPLE LOCATION SURVEY DATA 
(October 1998 and January 1999 Sampling Events) 

COORDINATE REFERENCES 

Horizontal control is referenced to NAD 1983 and the Maryland State Plane Coordinate System 

Vertical control is referenced to NAVD 1929 
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SITE 57- FORMER DRUM LOADING AREA 
SAMPLE LOCATION SURVEY DATA 

OCTOBER 1998 AND JANUARY 1999 SAMPLING EVENTS 
PAGE 1 OF 2 

SAMPLE NO. 

SAMPLE SAMPLE 

LOCATION DATE 

GROUND TOP OF 

SURFACE CASING 

ELEVATION ELEVATION NORTHING 7 EASTING 
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SITE 57- FORMER DRUM LOADING AREA 
SAMPLE LOCATION SURVEY DATA 

OCTOBER 1998 AND JANUARY 1999 SAMPLING EVENTS 
PAGE 2 OF 2 
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SITE 57 - FORMER DRUM LOADING AREA 
ROUND 2 STORM SEWER SAMPLING 

(September 1999 Sampling Event) 



APPENDIX P 

ROUND 2 STORM SEWER SAMPLING 

SITE 57- FORMER DRUM LOADING AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

P.l INTRODUCTION 

This discussion of the Round 2 storm sewer sampling conducted at Site 57, Former Drum Loading Area, 

is prepared as Appendix P to the remedial investigation (RI) report for Site 57 at the Indian Head Division, 

Naval Surface Warfare Center (IHDIV-NSWC), Indian Head, Maryland. 

P.2 BACKGROUND 

Site 57 was initially identified as an Installation Restoration (IR) Program site following the detection of 

trichloroethene (TCE) during sampling of industrial waste discharge IW-80 (also known as manhole 

MH-489) (Figure P-l). As described in RI Section 4.2, fac,ility personnel sensed the odor of possible 

organic contaminants during routine sampling of IW-80 in 1994, and as a result, collected a sample from 

IW-80 to be analyzed for volatile organic compounds. TCE was detected at a concentration of 53 ug/L. 

Later samplings of IW-80 (in May and July 1994) resulted in TCE detections of 60.2 ug/L and 40.7 u!g/L at 

IW-80. Subsequently, a RI was initiated for the site. Field investigations were conducted at Site 57 in 

October 1998 and January 1999 to collect data in support of the RI report of which this appendix is a part. 

/-. 

Between the two RI field-sampling events, the storm sewer running through the site (Figure P-l) was 

rehabilitated by relining the sewer pipe between manholes MH-427 and MH-487. As described in RI 

Section 4.2, TCE had previously been detected in Site 57 groundwater (B&R Environmental, 1998). 

Because groundwater infiltration was thought to be the major source of TCE in the storm sewer, the sewer 

was relined to reduce or eliminate the presence of TCE at IW-80. 

P.3 REMEDIAL INVESTIGATION SAMPLING AND RESULTS 

Samples were collected from the storm sewer during the January 1999 RI field effort. Samples were 

collected from manholes MH-427, MH-429, MH-430, MH-431, MH-487, MH- 489, MH-497, and at the 

point of discharge to Mattawoman Creek (known here as S57SWOO9). The analytical results frorn the 

January 1999 sampling are shown in Table P-l. As can be seen in the table, TCE was detected in the 

storm sewer at concentrations as high as 21.3 ug/L (in MH-489), and the analytical results indicate the 

continued presence of TCE in the storm sewer. 

069908/P P-l CT0 0245 



P.4 BACKGROUND FOR ROUND 2 STORM SEWER SAMPLING 

Subsequent to collecting and analyzing the RI storm sewer samples, it was determined that cooling water 

from the power plant located up gradient from Site 57 periodically discharged cooling water into the storm 

sewer several time each day. During the RI field investigation, storm sewer samples had been collected 

during January 1999 on four different days at different times of the day without regard to the then unknown 

cooling water discharges. The day and time for collecting any one sample had been determined by the 

workflow during the field investigation. 

Based on monthly records of the periodic sampling of IW-80 dating from as early as May 1990 to as late 

as August 1997, flow in the storm sewer varies from a low recorded flow rate of approximately 0.078 MGD 

(million gallons per day) to a high of approximately 3.5 MGD. It is not apparent from the available records 

how much of the measured flow is due to dry-weather flow, wet-weather flow or cooling water discharges. 

The potential for varying flow conditions over the duration of the RI storm sewer sampling effort, led to the 

decision to resample the storm sewer to verify the results from the RI sampling. 

P.5 ROUND 2 STORM SEWER SAMPLING AND RESULTS 

The Round 2 storm sewer sampling occurred on September 27, 1999. In preparation for ,the Round 2 

storm sewer sampling, facility personnel coordinated with the power plant to determine the part of the 

sampling day when cooling water would not be discharged. The samples were collected over a single 

3.5-hour period from the same manholes sampled during the RI field investigation. During the sampling, 

facility personnel determined that the flow rate was 0.212 MGD. The day was without precipitation. 

TCE was again detected in the storm sewer, this time at concentrations as high as 37 ug/L. The analytical 

results appear in Table P-2. 

P.6 CONCLUSION 

Figure P-2 is a bar chart comparing the analytical results from RI sampling and the Round 2 sampling. 

Recognizing the variability inherent in environmental sampling, combined with those inherent in analytical 

methods, the results compare favorably. Although neither set of analytical results is consistently higher or 

lower in concentration than the other set, the pattern of TCE concentrations from manhole to manhole is 

similar. The original RI analytical results were retained in the RI data set for the purpose of developing 

human health and environmental risk assessments. 

Based on available data, the effect of the storm sewer rehabilitation was to reduce the concentration of 

TCE discharged at IW-80 by approximately half (see Figure P-2). 

069908/P P-2 CT0 0245 



It should also be noted that the State of Maryland approved a revised NPDES (National Pollution 

Discharge Elimination System) permit for the facility subsequent to the rehabilitation of the storm sewer. 

The newly revised permit included a maximum discharge concentration of 100 ug/L TCE at IW-80. Rased 

on the RI analytical data, the TCE concentration being discharged at IW-80 is within the permitted limit. 
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TABLE P-l 

ANALYTICAL RESULTS - STORM SEWER ROUND lt” 
JANUARY 1999 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 4 

S57SWOO60201 S57SWOO70101 S57SWOO70201 S57SWOO60101 S57SWOO80201 S57SWOO80301 S57SWOO90101 1 
MH-487 IW-80 (MH-489) IW-80 (MH-489) MH-497 MH-497 MH-497 S57SW009ISD005 
1121199 II21199 1121199 l/21/99 l/21/99 l/21/99 l/20/99 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 
VOLATILES @g/L) 

1 ,I ,I -TRICHLOROETHANE 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1 u 
, , 9 9~TFTRdPUl n!aAFTUANF I 1ll II I 1 n II I 1” IJ I 1.0 u 1.0 u 1.0 u 1 u 

! 4f-l II 1 ,n I, 1.0 u 1 u 
I 1” II 4 II 

I ( e )L,L I L I I In”, JLVI IVL I I 8rll.L 

1 ,I ,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1 .I-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 
1,2-DIBROMO-3CHLOROPROPANE 
1,2-DIBROMOETHANE 

1.2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1.3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-P-PENTANONE 
ACETONE 

BENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 

. . . ., a.” - ,.., . 

1.0 u 1.0 u 1.0 L I 8.” ” 1 I.” c 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 L I I.” ” I I v 
1.0 u 0.1 J 0.1 J 1.0 u 1.0 u 1.0 u 1 u 

I ~~~ 1.0 u 1.0 u 1.0 u I 1.0 u 1.0 u 1.0 u 1 u 
.^ ** l.u v 

1 ^ ** l.u v I 1 ^ *, I.” u I A ^ II I.” u 1.0 u 1.0 u 1 u 
1.0 u 1.0 u 1.0 11 I in ii ..” _ 1.0 u 1.0 u 1 u 
1.0 u 1.0 u 1.0 L I in II .._ _ I n II 1.0 u 1 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 L I I 1.0 u I 1 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 L I in tt ..” .., I II 

1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u ;; 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1 u 
14.9 L 17.3 L 17.0 L 13.3 L 16.7 L 5.0 UR 10.7 J 
5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 5.0 lJ.1 I 5n II.I 

5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 50 II _.. 

-; -.- 5.0 UJ -- 5 IIR 

I 

- 5 UR -.. 

84.4 B 272.6 J 478.5 J 37.1 B , 9KF. Q 1 I L”“.” Y , c.n,,a I V.” “II , * Illa ” VII 
1.0 u 1.0 u 1.0 11 I in II ..I - I I in ii 1.1 - I in ti ..” - I I II - I 

1.0 u 1.0 u 1.0 L I in II .._ - 10 II .._ _ 1.0 u 1’ u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 1 I 1.0 u 1 u 
0.3 J 0.6 J 0.7 J 0.6 J t 

1 

nA 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 -.. u J 

4n II 
1.0 I.” ” u 

4 I, 
;; 

CARBON DISULFIDE 0.1 B 0.1 B 0.3 B 0.4 B ii i 1 1.8 B 1 u 

CARBON TETRACHLORIDE 1.0 u 1.0 u 1.0 1’ I in II ..- - I I in t .- J 1.0 u 1 u 
CHLOROBENZENE 1.0 u 1.0 u 1.0 L I I in II .._ - in II 1.0 u 1 u 
CHLOROETHANE 1.0 u 1.0 u 1.0 u 1.0 u 1.0 1 J I 1.0 u I 1 u 
CHLOROFORM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 L I rn II ..- ” 1 Ii I 

CHLOROMETHANE 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u ii 
CIS-I ,2-DICHLOROETHENE 4.7 9.4 11.3 6.0 6.0 0.3 J 10.8 
PlC 4 3 rtlPl.ll nonoonocktlz ,n II 4 n II 1 n II ,n II In II rn ii 1 II “{cl- I ,c8-“I”r lL”n”r ,l”l Ll”L I I.” ” I I.” v I I.” u I I.” ” I I.” Y I a.” - I . - 

nlaonranrul nm-M”FTUANF n3 I I nA I nA .I I ilA .I n3 .t 1.0 u 1 u 
.I I 1.9 I 70.2 

Y,V, I”,“I”“I ,L”I l”l”lL I I I”l”L “._ ” -_. .A “.. . “.. - “._ _ 
ETHYL ETHER 47.3 J 98.9 J 103.1 J 74.2 J 70.3 
ETHYLBENZENE 0.5 J 0.9 J 1.0 J 0.5 J 0.5 * 

METHYLENE CHLORIDE 0.8 B 0.7 B 0.7 B 0.7 B 0.7 b I “.I 
STYRENE 1.1 1.6 0.6 J 0.3 J 0.2 J 1 .o 
TETRACHLOROETHENE 1.0 u 1.0 u 1.0 1 
_^. .-. .- ,.* I ,.. 3 e.. 

J I 1.0 u I 1.0 u I 1.0 u I 1 u 
I In II In II I” II 1 II 1 I ULUtNt I “.I J I v.t J I “.I ” 1 . . . ., I . . . w I , .” 

T12AhlS.1 ?.nlCUl ~Rf-IFTCIFNF tn ii ni .I I ni .I I in II I ni .I I in , . . . ..- .;- .~ ..,, .L.~. *_-. .-..- - - -. - -. - - - - - - 

TRANS-1,3-DICHLOROPROPENE 1.0 u I 1.0 u 1.0 u I 1.0 u 1.0 u 1 .o 
TRICHLOROETHENE 

1A ? -,. ,. I ,3, n .,A I .a.. I nA 
VINYL CHLORIDE 0.2 J I 0.4 J I 0.4 J I I1 3 .I 1 07 .I 
XYLENES. TOTAL 0.1 J 0.6 J 0.5 * I I 0.3 J I 0.2 J I 1.0 u I 1 u I 

(1) Round 1 storm sewer samples were analyzed for a more complete list of analytes than appears here. The complete list appears in Appendix H as surface water samples. 



TABLE P-l 
ANALYTICAL RESULTS - STORM SEWER ROUND 1”’ 

JANUARY 1999 
SITE 57 -, FORMER DRUM LOADING AREA 
IHDIV-NSWC. INDIAN HEAD, MARYLAND 

‘PAGE40F4 

SAMPLE I.D.: S57SWOO60201 S57SWOO70101 S57SWOO70201 
LOCATION: MH-487 IW-80 (MH-489) IW-80 (MH-489) 
SAMPLE DATE: l/21/99 1121199 l/21/99 

S5~SW0080101 S57SWOO80201 .%7SW0080301 S57SWOO90101] 
MH-497 MH-497 MH-497 S57SW009/SD005 
1121199 l/21/99 l/21/99 l/20/99 1 

[ASSOCIATED DUPLICATE: 
EXPLOSIVES (pg/L) 

1,3.5-TRINITROBENZENE 
1.3-DINITROBENZENE 

T-I.IIT-nTnI I It-.,.- 

I I I I 

I 1.2 u I I 1.2 u 
1.2 u 1.2 u 

I I < n I, I I I I I 11 II 1 
.~ 

2,4,6- I HINI I nu I ULUEN~ I I I.L ” I I I I I I.‘5 ” 

2,4-DINITROTOLUENE 1.2 u I 1.2 u 
36-D ,... --^-^. .L.._ I I A ^ ,, I I I t .cI 0, 

INI I KU I ULUtNt I I 1.2 u I I I I I I.L ” 
.,- ~ ̂  m,... TROTOLUENE 1.2 u 1.2 u 

E I I 31; II I I I I I 2.6 u 

-,_ - 
2-AMIIw-4,~LJIIVI 
2-NITROTOLUENL I I -.- - 
3-NITROTOLUENE I 1 2.6 U I I 2.6 U 
4-AMINO-2.6-DINI-----’ ’ I--‘- . P. II I I I +o II I 

IKUlULUtNt I I ,.L u I I I I I l.L u 

36 II I 2.6 u 

(1) Rou .orm sewer samples were analyzed for a more complete list of analytes than appears here. omplete list appears in Appendix H as surface water samples. 



TABLE P-2 
ANALYTICAL RESULTS - STORM SEWER ROUND 2 

SEPTEMBER 1999 
SITE 57 - FORMER DRUM LOADING AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

S57SWOOlOi 02 S57SWOO20102 S57SWOO30102 S57SWOO40302 S57SWOO60102 S57SWOO70102 S57SWOO80102 S57SWOO90102 S57SiV0090102-D 
MH-427 MH-429 MH-01 (MH-430) MH-02 (MH-431) MH-487 IW-80 (MH-489) MH-497 S57SW009/SD005 S57SW009KD005 
09/27/99 09127199 09/27/99 09127199 09/27/99 09127199 09/27/99 09127199 09/27/99 

S57SWOO90102-D S57SWOO90102 

I. 

TRANS-1,2-DICHLOROETHENE 1 u 1 u 2u 2u 0.13 J 0.22 J 0.41 J 1 u U.12 J 
TRANS-1,3-DICHLOROPROPENE 1 u 1 u 2u 2u 1 u 1 u 1 u 1 u 1 u 
TRICHLOROETHENE 0.34 J 0.31 J 2.3 21 37 24 16 12 11 
VINYL CHLORIDE 1 u 1 u 0.37 J 1.4 J 1.1 0.49 J 0.25 J .I.3 1.2 
XYLENES, TOTAL 1 u 1 u 2u 2u 1 u IU 1 u 1 u 1 u 



TABLE P-2 
ANALYTICAL RESULTS - STORM SEWER ROUND 2 

SEPTEMBER 1999 
SITE 57 - FORMER DRUM LOADING AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

557SW0010102 S57SWOO20102 S57SWOO30102 S57SWOO40302 
MH-427 MH-429 MH-01 (MH-430) MH-02 (MH-431) 

SAMPLE DATE: 09127199 

I 

09127199 09127199 09/27/99 
DEPTH INTERVAL (FEET): 

SAMPLE I.D.: 
LOCATION: 

IASSOCIATED DUPLICATE: 
EXPLOSIVES (pg/L) 

1,3,5TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2.6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRY L 

S57SWOO80102 S57SWOO90102 S57SW0090102-D 
MH-497 S57SW009/SD005 S57SW0091SD005 
09127199 09127199 09127199 

I I I I I I S57SWOO90102-D S57SWOO90102 

0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1’ u 0.1 u 0.1 u 0.1 u 0.1 u 
0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

1 u 1 u 1 u 1 u 1 u 1 u 
1 u 1 u I u 1 u 1 u 1 u 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1 u 1 u 1 u 1 u 1 u 1 u 
1 u IU 1 u 1 u IU 1 u 
1 u 1 u 1 u 1 u 1 u 1 u 

500 u 500 u 500 u 500 u 620 500 
0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 0.65 UJ 

20 u 20 u 20 u 20 u 20 u 20 u 
0.8 U 0.8 u 0.8 U 0.8 U 0.8 U 0.8 U 

1 u 1 u 1 u 1 u 1 u 1 u 



L 

Figure P-2 

Storm Sewer Data Comparison 
TETRACHLOROETHENE (TCE) 

El TRICHLOROETHENE (01/99) 

IZi TRICHLOROETHENE (09/99) 

IZITRICHLOROETHENE (07/94:) 
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