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APPENDIX A 

SAMPLE LOG SHEETS 

Appendix A.1 Surface Water 
Appendix A.2 Sediment 
Appendix A.3 Surface Soil 
Appendix A.4 Groundwater 



APPENDIX A.1 

SURFACE WATER 

SITE 12: 6 SAMPLES 
SITE 39/41: 6 SAMPLES 
SITE 42: 4 SAMPLES 



cEigggE= SURFACE WATER SAMPLE LOG SHEET 

Paw-- of - 

Project Site Name: 
Project No.: 

[] Stream 

[I Spring 
[Hnd 
0 Lake 

[] Other: 
f] QA Sample Type: 

Sample ID No.: S)bwd,(p/f&&c 
Sample Location: (+w~&q~‘c 

Sampled By: 
C.O.C. No.: F”: &A 7 

Type of Sample: 
mw Concentration 
0 High Concentration 

iAMPLlNG DATA: 
late: 1 0 c17 
‘ime: , &- 

lepth: &&Fscs; 

Color PH S.C. Temp. Turbidity DO Salinity Other 

VisUZll Standard mS/cm DezreesC hTU td 

.a-- $,\L ,532 2s- 22 #Z-C6 ~“2, -? 

SAMPLE COLLECTION INFORMATION: 



, 

SURFACE WATER SAMPLE LOG SHEET 

Pac7e of -- - 

reject Site Name: 
reject No.: 

[] Stream C.O.C. No.: If7 

Type of Sample: 

[] Lake R)( ow Concentration 

[] Other: fl High Concentration ’ 

[] QA Sample Type: 

4MPLING DATA: 
bte: 10 -7 - Color PH S.C. Temp. Turbidity DO Salinity Other 

ne: ((,,6(3 visual St.andnrd mSlcm DcreesC N-I-U md ?b NA 

,.ccea 7.25 soq A+* 162 7.23 0.02 - 

I I 

1BSERVATlONS I NOTES: MAP: 

CN -i-=--Q@ &35- 

Xrcle if Applicable: 

MSIMSD Duplicate ID No.: 

Signature(s): 



, 

SURFACE WATER SAMPLE LOG SHEET 

Page-- of- 

Voject Site Name: 
‘reject No.: 

[] Stream 

[] S ring 

WB ond 
1 Lake 
[] Other: 

[] QA Sample Type: 

Sample ID No.: 5: \2SWclM;30~ ( 
Sample Location: ftiwq, ~B(-c 

Sampled By: w 
C.O.C. No.: f-7 I 

Type of Sample: 

Iid ow Concentration 
[] High Concentration 

AMPLING DATA: 
ate: 10 -7-97 Color pH S.C. Temp. Turbidity 

me: /455 ViiUd St.uldsrd r&/cm Dqwx-sC NTU 

epth: SuWwZ aEEa 7.36 ,533 zs*y 2q 
ethod:O[ f?tsc-T PC c c 
AMPLE COLLECTiON INFORMATION: 

DO Salinity Other 

NA 

Duplicate ID No.: 



. 
SURFACE WATER SAMPLE LOG SHEET 

Page of -- 

Project Site tiame: 
Project No.: 

[] Stream 

[I Spring 
vend 
[] Lake 
[] Other: 
[] QA Sample Type: 

Sample ID No.: S\~w@@q)oo ( 
Sample Location: pobp [CL% 

Sampled By: 
C.O.C. No.: L’ c- -) 

Type of Sample: 
flow Concentration 
[] High Concentration . 

iAMPLING DATA: 
late: IO-7- 77 Color PH S.C. Temp. Turbidity 

‘ime: /930 ViSU‘~ Skuldard mS/cm Dcrees C N-m 
depth: S@t=f+q . CLG-t 7.16 aa= 
Aethod:Q\mc’j- fief ,332 ds.0 21 
iAMPLE COLLECTION INFORMATION: 

DO 

w?n 

Salinity : Other 

% i NA 



SURFACE WATER S,AMPLE LOG SHEET 
.. 

Paae of 

Voject Site Name: 
Voject No.: 

Sample ID No.: 

[] Stream 

[I Wring 
pond 

[] Lake 
[] Other: 

[] CIA Sample Type: 

C.O.C. N’;.: a7 

Type of Ssmple: 

Fe ow Concentration 
0 High Concentration 

AMPLING DATA: 

7 Color PH S.C. Temp. Turbidity DO Salinity Other 

ViiUd St,nndard NS/CN Degrees C NTU mgn % NA 

epth: SmF % 
ethod: p&w fiLc lukl toa - 
AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 1 Collected 

rcL‘ voh HCL ‘3~WnL 
. . 

7.1 TWOA “t-c Ig (-@aMR 
/ 

7.bc rn~rAa5 t&5 1 %COJ kpPC / 

I I-& ccc An& 
kkLO)-i l%-HDa 



, 

SURFACE WATER SAMPLE LOG SHEET 

Pade of -- - 

Voject Site Name: &-m~~c;m ei 
Voject No.: 7ias 

Sample ID No.: s \~.CJIJ@ @brpcp(p \ 
Sample Location:Qoll&&&-rbq,k 

Sampled By: w 
[] Stream C.O.C. No.: / {7. 
[I Spring 
l&d 
[] Lake 
[] Other: [] High Concentration ’ 

[] CIA Sample Type: 

AMPLING DATA: 
ate: 10 -7-97 Color pH S.C. Temp. Turbidity DO Salinity Other 

me: (730 viiud Swidard ruS/cm DegreesC NTU wfi ?a SA 

epth: Su flf=/3-~E 

ethod: 01 RF CT FRILL CLK 7,v-i ,506 ~‘0 -XT 739 AL - 
AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

ri,c- VOA I-ILL 3e%.Lvlp.L5 / 
K,L 5-vou- 1% lRt+-mt3 LCPSS / 
~wF@nhs+~5wcc ‘3 i-tkO I 

?(iXr/pU3 
4 

- 1% i4.kw-6tUtJs 
&WLP& kzOH I%~OlcR_ ~t9f% r&m 

G3SERVATIONS / NOTES: 

C’zwtOk -~~f:crw7 

MAP: 



c 

SURFACE WATER SAMPLE LOG SHEET 

Page-- of --- - 

Project Site Name: /c-&u-J /#~wd -4?/ Sample ID No.: $39 _(ti,gu /&PO / 
‘reject No.: ‘7/&z 17 Sample Location: J/44 3/y/ 

Sampled By: 

X Stream C.O.C. No.: 49 

[I Spfing 
0 Pond Type of Sample: 

1 Lake SLOW Concentration 

[] Other: 1 High Concentration . 

[J QA Sample Type: 

AMPLING DATA: 
de: /U -9 l-97 Color PH S.C. Temp. Turbidity DO Salinity 1 Other 

ne: MU0 ViSUnl Standard NS/CN Dew&C NTU WA % Kit 

M-c ///t;icL 

a-d: Ui/dcC A// 
Chf 8.03 149 I v. 0 12.8 6 ~+a QY 

4MPLE COLLECTION INFORMATION: 
Analysis Presenrative 

ir;c uuc /g,i 

trc gr/OC $40 
T&L 0nLhf5 /t%#Y 

c-l/ a urt I /t/&Ok 

Container Requirements 

3 qo &nl vds 
1 c AAtl\bLf 

I Jo0 PII d-4 
I 500 fvl I d0l.l I J 

Collected 

MAP: 

Xrcle if Applicable: 

MSlMSD Duplicate ID No.: 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Page- of - 

3oject Site Name: e A- A?/ Sample IO No.: $34 5h/ootow/ 
Droject No.: 7/t4 Sample Location: <,A 39 /y/ 

Sampled By: &=. 

s Stream C.O.C. No.: /Q 

II Spring 
[] Pond Type of Sample: 
[ Lake B( Low Concentration 
n Other: [] High Concentration . 
u CIA Sample Type: 

AMPLING DATA: 

ate: /O -J/-47 Color PH S.C. Temp. Turbidity DO Salinity Other 

ime: Hf Y b?SUJ St.andard ruS/col De&es C h-l-U wan I NA 
fepth: 5u.h;rl 
lethod: d r/CCC. &t/l C&L/- 8.23 I*qf HA3 0 /2.5 o&3 .- 

IAMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

7zc JdC t WC 3 Yo 641 i-4. 
7-CL <#‘UC Y0 / / L C~.Mh.4 f 
m /11ckh 
/ Cfi,/,rr& 

4x23 1 a-o@ 44 f PO/9 
decc, I $20 .ult fd, 

Circle if Applicable: Sign?ture(s): 



m SURFACE WATER SAMPLE LOG SHEET 

Page --of- 

‘reject Site Name: //7 jJ/c7 /l #&LIJ - R / Sample ID No.: 539 s&dot3 3 000 / 
‘reject No.: 7/ey Sample Location: 3, tc 39,/e / 

Sampled By: C6 
s Stream C.O.C. No.: * /4 

11 Spring 
(1 Pond Type of Sample: 
0 Lake GLOW. Concentration 
[] Other: 1 High Concentration ’ 

[] QA Sample Type: 

AMPLING DATA: 
ate: 10 -2/- 47 Color PH S.C. Temp. Turbidity DO Salinity Other 

me: W’YO visual Standard mS/cru Degrees C h7-U mgfl 36 NA 

epth: /,/b&,4 
etht DI~LC+ #I// Ci&f g:tt1 IeLi/ 14.7. 0 /z.sf 0*09 - 

AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

7cc L‘6C /+c c f?, Yo ?w/ u/cds 

l-cc .JuuC (/3 
/ L kmk4F 

2794 /rccMs iho 3 I gou -+I pcil 

CL/G&,& /ducti I so ml POi-4 
, I 

Circle if Applicable: 

MSlMSD Duplicate ID No.: 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Page of -- 

Project Site Name: A-76kfb fl //,,A- A/ Sample ID No.: 533/~0o~utd/ 
Project No.: 7/r 7 Sample Location: $, Cc 39/v/ 

Sampled By: CF 
# Stream C.O.C. No.: & 10 

tl Spring 
[] Pond Type of Sample: 

fl Lake &Low Concentration 

[] Other: 0 High Concentration ’ 

{] QA Sample Type: 

r\MPLING DATA: 

ate: /u .2/- v7 Color PH S.C. Temp. Turbidity DO Salinity Other 

me: ~VsT ViSUd Standard mS!cm De&esC NTU ubtn ?6 NA 

zpth: &rf%c 4 

ethod: A‘~UC. Ai// 
L &.! 8.23 r.40 43’ 0 il.77 O.b6 - 

AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

TLC clot /+c c (3) c/c, ;*7/ G/f&d s 

7-c c $VOC cp I 1 1. q.vlLdr 
n9-c &l.Lh(s /#*o 3 I L9w M I nc I-4 

Cr/Gd‘& I so m! &.A sod- , 
I 
I 

I 

I 

MAP: 
I 

3rcle if Applicable: 

MSlhlSD Duplicate ID No.: 

Signature(s): 



, __ 

, .\ 

w SURFACE WATER SAMPLE LOG SHEET 

r 
Voject Site Name: 
Voject No.: 

x Stream 

Page-- of - 

I /dfO /I A&/C- RI Sample ID No.: 5395 ~,00s’006 I 

7/z Y Sample Location: 54 )c 3’9/1// 

Sampled By: CF 
C.O.C. No.: f+Jf /I 

fl Spring 
[] Pond Type of Sample: 

&Low Concentration 
[] Other: 

[] CIA Sample Type: 

[ High Concentration 

AMPLING DATA: 
rite: /O .~/-9 7 Color PH S.C. Temp. Turbidity DO Salinity Other 

me: /s-o0 VirUnl Standard ruS/cm De&esC NITJ mgfl % NA 

vth: Ju/ kc L 
ethod: U~KCC t F,I/I I CG- g.tcf l-89 iv.3 0 //.$;I/ o*oB - 
AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

DLL J&C &cc (3, r/6 1W/ L/fdJ I 

f-c L 5 c/fK (/o 
1 / c kh74dF 

rx-f /whcL( C> /f&o3 I 00 A f A76 h 
Cfc.nr & /VhO& I SooM/ndA 

I 

IBSERVATIONS I NOTES: MAP: 

3rcle if Applicable: 

MS/MS0 Duplicate ID No.: 

Signature(s): 



, 

SURFACE WATER SdMPLE LOG SHEET 

-- - 

‘reject Site Name: /+&&CA Hd- 41 Sample ID No.: m 
>roject No.: 7/27 Sample Location: 5, k Jq/v/ 

Sampled By: C’F 
J$ Stream C.O.C. No.: L I/ 

II Spring 
[] Pond Type of Sample: 
0 Lake I)c Low Concentration 
n Other: [] High Concentration . 

[] CIA Sample Type: 

AMPLING DATA: 

ate: k al/-q 7 Color FH S.C. Temp. Turbidity DO Salinity Other 

ime: f5f 0 ViSU,?l Standard n~Slcru De&es C h-m w-d % NA 

epth: 5w6rc 4 

Mod: 0,~~ c 6 #t/f 
CL- B*i>’ I.&r /(/. G 0 13.d 0.06 - 

AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements 1 Collected 

7cc WC /tic 3 fro m/ WCLCC 

nc JU6C VO / /L AmbC/ 

itdo 3 / SC .-v? t /w/9 

4k.t oL\ / au M/ HO/-I 

I 
I 

I 

Circle if Applicable: 

MSlMSD Duplicate ID No.: 

Signature(s): 



l 

SURFACE WATER SAMPLE LOG SHEET 

Page of -- - 

Project Site Name: F 
I&d His0 Sample ID No.: %25w0w poo ( 

reject No.: 7 12s Sample Location: S/z q ‘t 

I/ 

Sampled By: w 

Stream C.O.C. No.: - 

[I Spring 
[] Pond Type of Sample: 

0 Lake I!@ ow Concentration 

[ Other: fl High Concentration 

[] QA Sample Type: 

JMPLING DATA: 

Ite: 16 40 -97 Color PH S.C. Temp. Turbidity DO Salinity Other 

me: ‘l&m Visud Standard ~~Slcm Degrees C % NA 

:pth: sufl e&-u2 

zthod: Dr&QJ- (=LLC 
5*3b ,m 23*z ‘t: %Y; o-w3 I - 

4MPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

rAL rh~m-LS I CIUV3 

LEJ t&OL( 



, 

SURFACE WATER SAMPLE LOG SHEET 

Paae of 

‘reject Site Name: &D,& k@Q az- Sample ID No.: ~~Z~WOOZQ~~I 

Jroject No.: 7uq Sample Location: SlTIZ 41 ORetw~ 

#&earn 

Sampled By: 

C.O.C. No.: *a 

11 Spring 
[] Pond Type of Sample: 

1 Lake d ow Concentration 

[] Other: fl High Concentration ’ 

u QA Sample Type: 

AMPLING DATA: 
ate: Id-10 -a7 Color PH S.C. Temp. Turbidity DO Salinity Other 

me: (42.0 visu3l Standard mS/cm Dq-w C men % NA 

epth: 5urZw LT. f3Rd 

ethod: D\gccT F kc L L./o 1 m XL0 /i-Y A33 0,oo - 

AMPLE COLLECTiON INFORMATION: 
Analysis Preservative Container Requirements Collected 

?7&LvhF--m~S l-/w3 v 

CM UCLW 50-L 

I 

I I 

)BSERVATIONS I NOTES: 

Q6ff‘au G/m 

V~YISLLLW fLrrtAlV,psi 

MAP: 



, 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

rtit ream 

[I Wring 
[] Pond 

0 Lake 
[] Other: 
[] CIA Sample Type: 

G-t@- fl/ Sample ID No.: .$~~5~00~o~t 

7124 Sample Location: Wl2-t 

Sampled By: 
C.O,C. No.: rg4 

Type of Sample: 
ew Concentration 
fl High Concentration . 

Analysis Preservative 

!.NO3 
Ma-f 

I 

SAMPLING DATA: 

Date: 10 -1cJ -p 7 Color PH S.C. Temp. Turbidity 

Time: 1600 ViiUnl Skandard ~Slcnr D+xrees C mu 

Depth: 5u~pa-w~ 
Method’: DC c m FlCL 

. $%i!zcl 7.0 \ ,200 2L5 777 

SAMPLE COLLECTION INFORMATION: 
I 

Container Requirements 
I 

I 
:OBSERVATlONS I NOTES: / 

:ircle if Applicable: 

MSIMSD Duplicate ID No.: 
- - 

Signature(s): 

MAP: 



l 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: IifLkD &I Sample ID No.: ~~~.SW~~O~( 

F Voject No. : Sample Location: 5 lfl 47 

Sampled By: r-UC 

6 tream C.O.C. No.: 

n Spring 
I] Pond Type of Sample: 

fl Lake ww Concentration 

0 Other: fl High Concentration ’ 

1] CIA Sample Type: 

S, 
Di ate: Lb -10 - 97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Ti me: II,yC visual Skuldard ruS/cm DqreesC N-W 4 I ?6 NA 

DI epth: 5u&%+c2= 
M etiiod: O~RG~ r-t cc 

CL- 7. tt “‘167 23.1 2Ltz. 4,w ax - 

S. AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

J-wA4mL3 ?&Jo 3 t pxbA HOfE 

CiifW& EJc+OMI *fjckn& kuw 

I I 
-I- 

Page- of - 

C IBSERVATIONS I NOTES: MAP: 

Xcle if Applicable: 

MSlMSD Duplicate ID No.: 
- / 

Signature(s): 





SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
u Subsurface Soil 

$&Sediment 
0 Other: 
fl QA Sample Type: 

/&AM /&A Sample IO NO.: 

7/t P Sample Location: 
51; 5-f 4mvUU~/ 

, /is 
Sampled By: 
C.O.C. No.: 5k 

Type of Sample: 
&+Low Concentratioh 
fl High Concentration 

iRAB SAMPLE DATA: 

te: /5-3t9-97 I 
ne: /6sQ 
1vlod: 1.5, JAO 4//r/706.4 
btor Reading @pm): 

, 
- 

MPOSITE SAMPLE DATA: 

Depth Color 

&r&c c 

1 Description (Sand, Silt, Clay, Moisture, etc.) 

ange in ppm): 

4MPLE COLLECTION INFORMATION: 

Analysis I Container Requirements 1 Collected 

7zL v5c yLq I 
-. ^_. 6 

I 
GSERVATIONS I NOTES: 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

1 - I I 



7‘ 

SOIL a SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

n Surface Soil 

Sample ID No.: &$/z&9 ooB&.w, 
Sample Location: 5; k 12 
Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 

P 
Sediment 

I] Other: 
fj CIA Sample Type: 

Type of Sample: 
# Low Concentration 

0 High Concentration 

:RAB SAMPLE DATA: 

late: /u -%D q-7 I Depth I Color 1 Description (Sand. Silt. Clay. Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Container Requirements 

/7 
3 fcY7 

5 
7 
L Pd7 il 

L 

3 LJd7 

I 

Collected 1 Other 

I 

I 
I 
OBSERVATlONS I NOTES: 

I 
IAP: 

1 I 

:irclt if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 

- 



m. . 

S~~L&SEDIMENTSAMPLELOG SHEET 

Project Site Name: 
Project No,: 

[] Surface Soil 
0 Subsurface Soil 

;H: Sediment 
fl Other: 
fl QA Sample Type: 

Sample ID No.: s/L Jril643 a00 / 
Sample Location: 31 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
&Low Concentration 
0 High Concentration 

%A6 SAMPLE DATA: 

Jate: /~-#a+7 

rie: /6$( 

Uethod:fJ. &V /#v&,, 

Uonitor Reading (ppm)! Y 

:OMPOSKE SAMPLE DATA: 

Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

d,d ” . 
&WC 

&UW/r 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements I Collected Other 

1 TCb uuc (;/ 07 - 
’ fzc J-(l/oc I 7 

rcc /b~cc/tccs /PC&-is Yet 
72%. mLfkf5 La) I 7 

n c r0.c I 
S&m /m J 

, ~~~7US/UvcS 
! 
I c/ 02 I I 

1 

IAP: 

1 
Circle if Applicable: Signature(s): 

MWMSD Duplicate IO No.: 

, - 



a. 
. 

SOIL 8 SEblMENT SAMPLE LOG SHEET 

Page- of __ 

‘reject Site Name: Sample ID No.: s/z SD OOcf6llO/ 
Voject No.: 7121 Sample Location: .Gk /% 

Sampled By: P?P 
fl Surface Soil C.O.C. No.: B 
0 Subsurface Soil 

x Sediment Type of Sample: 
0 Other: x Low Concentration 
0 QA Sample Type: fl High Concentration 

XA8 SAMPLE DATA: 

bte: /o H&-47 Depth Color Description (Sand, Silt, Clay, Moisture, l tc,) 

ne: /L/c/s 

*065* prv ~//f/d &/ 6 ” 
b//uec - 

xutor Reading (ppm): -, J-5 

I;/* “y -../y~d;-d 
GA . 

3MPOSITE SAMPLE DATA: 

bte: 

ethod: 

onitor Readings 

!ange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements Collected Other 

7zL due s/ 02 

jTc suoc I 3 
ftc /4~kC&43 /PC&S t 

fi 07 

Y&L /auk/s 64 Adk/)\ 3 
Pa 

3 
t--c)r,uaus/4s 402 

I 
BSERVATIONS I NOTES: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Voject Site Name: 
Voject No.: 

fl Surface Soil 
0 Subsurface Soil 

;B’Sediment 
0 Other: 
0 QA Sample Type: 

/A&* @l r&d Sampfe ID No.: 3/J f/) ws-twJ / 

7/z 4 Sample Location: 
Sampled By: --7%v- 
C.O.C. No.: 

Type of Sample: 
)a’ Low Concentration 
0 High Concentration 

WA8 SAMPLE DA& 

ite: /d -/d - v I Depth Color Description (Sand. Silt, Cloy, Moisture. etc.) 

o- 4irr 
U//UC - 

7 

/I+ .c/q - J--n& 94 

/u 
&CC p4 f/ccL4f 

XdPOSlTE SAMPLE DATA: 

AMPLE COLLECTION INFORMATION: 

I Container Requirements Collected 1 Other 

yoz I 

I 3 Rat 

3 

7 
Y 02 

3 
v 07 

I 1 
I 

I I 
WERVATIONS I NOTES: (MAP: 

-k if Applicable: 

MSIMSD Duplicate ID No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
fl Subsurface Soil 

x Sediment Type of Sample: 

- 
GF 

Da 

Tii 

Me 

MC 

cc 

Da 

i Other: @CLow Concentration 
0 QA Sample Type: fl High Concentration 

1AB SAMPLE DATA: 

te. /a -2 o-f-7 Depth 1 Color Description (Sand. Silt. Clay, Moisture, etc.) 

he: /7uo 
!thc&// #&t-fv / m.e/ o-6 *’ oh4 /,/+, c/*7 - 30h.L ,&,I 

bnrtor Reading (ppm): ’ r, s/pwH7 && p/--ML/5 

)MPOSlTE SAMPLE DATA: 

MI rthod: 

bnitor Readings 

i 
9MPLE COLLEtiTION INFORMATION: 

Analysis ! Container Requirements I Collected 1 Other 

Sample ID No.: 
Sample Location: 
Sampled By: P 
C.O.C. No.: +-- ~~~~ 

I 
1BSERVATlONS I NOTES: IAP: 

Circle if Applicable: SigMtUrt(S): 

MSIMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of a- - 

Project Site Name: /n4a .4 //ru,i - n f Sample ID No.: 537 SO 130 i POO/ 
Project No.: 7/t 9 Sample Location: 5 3 

Sampled By: 2: ‘- 
0 Surface Soil C.O.C. No.: /P 
D Subsurface Soil 

x Sediment Type of Sample: 
u Other: GLOW Concentration 
I] QA Sample Type: u High Concentration 

‘RAB SAMPLE DATA: 

ate: /a .I/- 9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: ///d 

lethod: &1// fl#d/. 
+gp 

* -$L 

i/p7 c J&;, - 5J~ 3-l/,. fl3/ 4- 

/rlc//h q/ad 1. 
I 

lonitor Reading (pph): - bU‘Uf7 

OMPOSlTE SAMPLE DATA: 

lonitor Readings 

Container Requirements 

Y dZ 

7 LVU? 

7 

t aor 

/ 

402 

Collected 1 Other 

I 

Xrcle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pabe of w- - 

‘reject Site Name: rr~ //id/f - fl/ Sample ID No.: .139350 002&o/ 
‘reject No.: 7/2Lj Sampte Location: s, +c 37 /yi 

Sampled By: tj= 
0 Surface Soil C.O.C. No.: 10 
fl Subsurface Soil 

s Sediment Type of Sample: 
fl Other: K Low Concentration 
[J QA Sample Type: fl High Concentration 

RAB SAMPLE DATA: 

ate: /p-2/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: /m 70 
ethod: 3.3 . &q C / /~O‘d 6-6 Ir 

fad* 3&J fg 3.. f f &f/c, F-A&/2 

onltor Reading (ppm): ’ 
/3/U~~ 

- 
4nr( /2L54/L5. 

OMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: 

‘onitor Readings 

tange in ppm): 

I Container Requirements 

y 02 

7 
3 8-02 

7 
y 07 

! 3 
L/OZ 

Collected Other 

I 

:ircie if Applicable: Signature(s): 

MWMSD Duplicate ID No.: 



--., 

, -:-,.. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-- of 
t - 

Project Site Name: /d/q* J&J n/ Sample ID No.: 53950 P03 &?OP/ 
Project No.: .7/t *I‘ Sample Location: 5,d c 

Sampled By: c.F -l=- 

C.O.C. No.: /o [I Surface Soil 
0 Subsurface Soil 

I &Sediment Type of Sampie: 
0 Other: s(Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: 

3te: jO.z/ - 43 

3MPOSITE SAMPLE DATA: 

onitor Readings 

lange in ppm): 

AMPLE COLLECTION INFORMATION: 

:ircle if Amlicable: 

MSlMSD 

I 

Duplicate ID No.: 

Signature(s): 



SOIL & SEDlMkNT SAMPLE LOG SHEET 

. 
Page- of __ 

Project Site Name: 
Project No.: 

u Surface Soil 
‘f$. Subsurface Soil 

3 
Sediment 

fj Other: 
fl QA Sample Type: 

Sample ID No.: 539 5 0 ooL/ ua~ / 
Sample Location: .3lK sv/y/ 
Sampled By: a= 
C.O.C. No.: /o 

Type of Sample: 
s Low Concentration 
0 High Concentration 

Date: 10 .a t-97 
Time: /of>- 

Method: $5. &i<0 had. 1 d-6” 
R fit?*4 

Monitor Reading @pm): - uf 9 
/au< l ,,d #b6/LS 

Date: Time Depth 

Method: 

I 

Monitor Readings 

I 

{Range in ppm): 

I I I 

I I 

SAMPLE COLLECTION INFORMATION: 

1 

BSERVATIONS I NOTES: 
I I 

!AP: 

Signature(s): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paoe of --- - 

Project Site Name: 
Project No.: 

fl Surface Soil 
[] Subsurface Soil 

a Sediment 
0 Other: 
0 QA Sample Type: 

iA SAMPLE DATA: 

rte: /o-2/-97 
ne: /zoo 

,nitor Reading (ppm): - 

DMPOSITE SAMPLE DATA: 

It@: Time 

f;? 6.4 04A df& nt 
7/t Y 

Depth Color 

o-L ff pp51, - 

’ &u&d/l 

Depth Color 

Sample ID NO.: 5 34 SD oo5cvol 
Sample Location: 
Sampled By: 

5, +C 39 / +/ 
o= ’ 

C.O.C. ,No.: 4 

Type of Sample: 
s Low Concentration 

0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

“$a*utit 5-t f 4. 

Description (Sand, Silt, Clay, Moisture. etc.) 

&hod: 

onitor Readings 

!ange in ppm): 

I 

I 
QMPLE COLLECTION INFORMATION: 

Analysis 

TCL c/UC 

rc c .u’uc 

fCC Ad. IPfzrr 
7m. ~tzi’/s 

WC 
.scP--l / l -+ldI 
tVd/tiI/M.5 

/- 

,/- 

/‘- 

I 
I 

I I 

Container Requirements Collected Other 

L/ 02 

7 
5 Y-52 
3 
t Piit 

! J 
0 t I 

/ 

:ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



SOIL B SEDIMENT SAMPLE LOG SHEET 

Paae of _ -a-m -- - 

Project Site Name: /nt /MA ‘/ M&t Sample ID No.: s39 SD e&w 
Project No.: ?/ZY Sample Location: f, H 34 / ~1 

Sampled By: Cd= 
fl Surface Soil C.O.C. No.: /o 
0 Subsurface Soil 

P Sediment Type of Sample: 
fl Other: x Low Concentration 
0 CIA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

)ate: 10 -214 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: /z 70 

&.w f ,IpHLL( 
miter Reading (ppm): ’ / 

d-6 /’ 
c f.iLAb 5 

g-;c-A Q +&.d:, 
cIL/4d, 6roke-l 6rrcr 

CW) Jb7d f A/-( 
IMPOSITE SAMPLE DATA: 

ite: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Ator Readings 

lange in ppm): 

&MPLE COLLECTION INFORMATION: 

Analysis 

/-c L i/UC 

rcc fi/oC 

Tif#(. &5 c-. j&43 
/cuc4k 

_/e/y /@-G-s 

Z## /u//4 s 
.’ 

Container Requirements Collected Other 

v-u7 

7 
‘Tj p6Z 

3 I 

k srr 

J 

4 UC 

I 

:ircle if Applicable: ,. Signature(s): 

MSlMSD Duplicate ID No.: 



Page,- of 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
x Sediment 
[] Other: 
[] QA Sample Type: 

Sample ID No.: s3Y #SD ,307 8900 / 
Sample Location: x, it 
Sampled By: 

39 /(/f 

C.O.C. No.: 

Type of Sample: 

w- ow Concentration 
0 High Concentration 

GRAB SAMPLE DATA: 

Date: /0 -2 /- 9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /300 
Method: hc//m4. d-6 /’ 

A,*L1c of-pr; xhfits tiAA 

Monitor Read/ng (pbm): H 
cl35 C#Wf/) 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, 

I 1 

lnitor Readings 

IMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements Collected Other 

7-ci U&C ‘7’L7 

7zc 5duC 7 

nc /ai-. /m43 /s f fat 

/75- wJk/4 7 

7vc t kor 

S&M /AJ+5 3 1 

t?t,A ?v .$/C.--d 5 L/o2 
. * 1 I 

I 

I 
-t 

:ircle if Applicable: 

MSlMSD Duplicate ID No.: 

Signature(s): 



SElWWtWT: 
-AMPLE LOG SHEET 

Page of -- 

Voject Site Name: //lcu,c- n/ Sample ID No.: 533 31~ ti~fi,ed, 
Voject No.: 7/ CL.9 Sample Location: 3.. H 39 /y/ 

Sampled By: C’F 
fl Stream C.O.C. No.: 10 
D Spring 
0 Pond Type of Sample: 

0 Lake 
KOther: 5&A + 

wow Concentration 

l/vu/I 1 High Concentration . 

3 QA Sample Type: 

AMPLING DATA: 
ate: /o-;z/-47 Color PH S.C. Temp. Turbidity DO Salinity Other 

m2 /35 ViSUd St‘andard Nti/CCll Dgrees C 

ec? * ’ 0-b f’ 

e:xd: /;luy&- ~[u~c / 
/LA-- NTu 

men 7% NA 

1 

AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

tic L/6C 4/o 9 0.z 

n.i CJUC yo 3 

5z.c mtt I#& yu q bar 

vn.f lzlts I/o 3 

PM qu t- kuz 
I 

&v-/M Lws JJ 

sk&bS/YU 5 y” y 025 
‘ 

Circle if Applicable: 

MSlMSD Duplicate ID No.: 

Signature(s): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of __ , 

Project Site Name: h/Dll).n/blW Sample ID No.: $9 2s m0 I@QQ [ 
Project No.: 7 129 Sample Location: S I n Cc t 

Sampled By: 
fl Surface Soil C.O.C. No.: 

*z 

0 Subsurface Soil 
mediment 
0 Other: ‘$Z ErE%tration 
n QA Sample Type: 0 High Concentration 

LAB SAMPLE DATA: 

te:{0-(Q-97 Depth Color Description (San& Silt, Clay, Moistwe., etc.) 

ne: (yoc> y(.x AAhJ 
!thod: - 5 OWI _ 

. O-3” SW-f-p@ 

miter Reading (ppm): - 
~fiHiG-= 5-w 

Description (Sand, Silt, Clay, Moisture, etc.) 

Mor Readings 

MPLE COLLECTION INFORMATION: 

Analysis Container Requirements 1 Collecttd 1 Other 

pt MG29 > I 
cti u1 
WC 
5,Ek%/&V5 / I 

} 

I 

lBSERVATIONS I NOTES: 

R u)Jw\ldA we 

CoLc6ct~@ B7I 

1 I 

I 
MAP: 

irck if Applicable: Signature(s): 

MSlMSD 
- 

Duplicate ID No.: 

? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

%oject Site Name: 
+oject No.: 

0 Surface Soil 

Sample ID No.: ~?~SO(D(O’LQ)Q~D 

Sample Location: ~%rtlwr 
Sampled By: 
C.O.C. No.: 

fl Subsurface Soil 
B(Sediment Type of Sample: 
fl Other: #4bw Concentration 
fl QA Sample Type: fl High Concentration 

RAB SAMPLE DATA: 

ate: co -/o-q-J Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: /GfO 

ethod: 5.5, @kJUnZ C v 
.o -3” W&M& )Lcr-c ce-4 

onitor Reading (ppm): - 

DMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: 

onitor Readings 

Zange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

~P4mk~5 

Container Requirements 

‘, 

$80-t 

Collected Other 

/ I 

,BSERVATIONS I NOTES: 

:ircle if ADolicable* . 

MSlMSD 
a 

- 
I 

Duplicate ID No.: 

I I 

IAP: 

Signature(s): 



,.. :\, 

SOIL 8 SEDlMENT SAMPLE LOG SHEET 

Voject Site Name: lrJo1~ H&W Sample ID No.: m@zdrwL 
Voject No.: 7119 Sample Location: jl m *t. 

Sampied By: 
0 Surface Soil C.O.C. No.: 3 
fl S 

d” 

surface Soil 
ediment Type of Sample: 

fl Other: #4w Concentration 
0 QA Sample Type: [I High Concentration 

SAMPLE DATA: 

rte:/d-lo-Q7 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

N: I64’5- 
!thod:s.5, rpowa 

. a -3” y$Tc eiw 
“3 s- my 

ntior Reading (ppm): - 

MPOSITE SAMPLE DATA: 

de: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

&h4PLE COLLECTION INFORMATION: 

Analvsis I Container Reauirements I Collected I Other 

IBSERVATlONS I NOTES: 

Circle if Applicable: 

MSlhlSD 
- 

Duplicate ID No.: 
- 

IAP: 

Signature(s): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 
1 

Project Site Name: 
Project No.: 

fl Surface Soil 

fl Other: 
4 CIA Sample Type: 

Type of Sample: 

w- ow Concentration 
0 High Concentration 

bEI SAMPLE DATA: 

Date: 10 -[o-y 7 1 Depth 

lime: lb34 0-3” 
Method: 5,s. * dwrtb 

hbvtor Reading (ppm): - 

COMPOSITE SAMPLE DATA: 

Date: Tlrne Depth 

Method: 

Color 

6aGx 

Color 

Description (Sand, Silt, Clay, Moisture, etc.) 

5LT- +apY s&y 

Description (Sand, Silt, Clay, Moisture, etc.) 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis 

d7n kfisikc-5 

cw 

L 

$ctw/m.s 

I Container Requirements Collected 1 Other 

I 

t 807% 

/ 

I 

I 
I I 

OBSERVATIONS I NOTES: MAP: 

MSlMSD 

- 

Duplicate ID No.: 
c- 



, . . ..(i 

-. 

SOIL 21 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: ~OWHEW RI= Sample ID No.: S’cZQ a&&a6 t 
Project No.: ltX9 Sample Location: 5372~~ 5( IE y t 

Sampled By: 
a Surface Soil C.O.C. No.: --FF---- 
I] Subsurface Soil 
I@ediment Type of Sample: 
i Other: mw Concentration’ 
fl QA Sample Type: [1 High Concentration 

iRAB SAMPLE DATA: 

late: 10 -to -ST 1 Ocplh 1 Color 1 Description (Sand, Silt. Clay, Moisture, etc.) 

rime: 13OQ 
. G-3’ GRlwJrirA. &L-T- ‘TR (=3 5-0 *VA. 

vfonitor Reading (ppm): - cSf&F 
5lLrYcCh7. 

:OMPOSITE SAMPLE DATA: 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis 

~ m-L ME-l&L> 

I Container Requiremcnts I Collected Other 

I I I 
I I 

I 

OBSERVATIONS I NOTES: 

QllV ~fw4wl fw$ 

I 
N IAP: 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 
e + 

-. 



SOIL 8 SEDIMENT &MPLE LOG SHEET 

Paae of 

project Site Name: UOl&d fila3 RX Sample ID No.: SC~ZS@~%CIOO~ 

‘reject No.: 7 t2L9 Sample Location: s~orp SIX *r 
Sampled By: f’ur( 

a Surface Soil C.O.C. No.: *a, 
a Subsurface Soil 
wediment Type of Sample: 
a Other: B)Low Concentration 
0 QA Sample Type: fl High Concentration 

RAE SAMPLE DATA: 

Bte: il.l -\Q -47 tkpth Color Description (Sand, Silt, Clay, Moisture, l tc,) 

- me: \25?7 . O-3” QwaJ c@r CL&YE7 51LT 6”/5oHc- Q-90 

ethod: s.5. guwrEL SA?-UCA-S-0 
omtor Reading (ppm): c 

OMPOSKE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Sitt. Clay. Moisture, etc.) 

ethod: 

ontior Readings 

AMPLE COLLECTION INFORMATION: 

Analysis 

ii+uwn+cs 

S&W/PV5 

1 Container Requirements Collected 1 Other 

I 

$ BotculuG v) 

\ I 

J I 

! 

I 

I 

MAP: 



APPENDIX A.3 

SURFACE SOIL 

SITE 12: 5 SAMPLES 
SITE 39/41: 9 SAMPLES 
SITE 42: 3 SAMPLES 
SITE 44: 4 SAMPLES 



a. . 

SOIL & SEDIMENT SAMPLE LOG SHEET 

koject Site Name: 
Yoject No.: 

% Surface Soil 

B 

Subsurface Soil 
Sediment 

fl Other: 
0 QA Sample Type: 

/n /H/t d #Ad Al Sample ID No.: 
7/x9 Sample Location: 

As/z $5 U~/UUU/ 
see. 12 

Sampkd By: ‘7 
C.O.C. No.: 8 

Type of Sample: 
l&Low Concentration 
0 High Concentration 

US SAMPLE DATA: 

#te: /o dJ547 Depth Color Description (Sand, Silt, Clay, Moiisture, etc.) 

ne: Pfsu 

rthod: 5.3. G&d/ - o- 6” 

tnitor Reading (ppm): - 

u-& &+c /dU/vl - k-w 

04 /;5i& 

MPOSITE SAMPLE DATA: 

lange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements ! Collected 

I I_- 

BSERVATIONS I NOTES: MAP: 

:ircle if Applicable: 

MS/MS0 Duplicate IO No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

% 
Surface Soil 

0 Subsurface Soil 

s Sediment 
0 Other 
0 QA Sample Type: 

Sample ID NO.: $1~ 5-5552 uuu/ 

Sample Location: x4fc /t 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
4p Low Concentfatioti 
fl High Concentration 

ZAB SAMPLE DATA: 

Ite: /D -28-47 ! Depth I Color 1 Oescription (Sand. Sit& Clay. Moisture, etc.) 

ne: /~~O 

!thod: 5s. m&-4.4/ . a-k” 5 /o W# 
s&7 

htor Reading (ppm): - 33-he< 04 pz4e/ 

XutWSITE SAMPLE DATA: 

&hod: 

onitor Readings 

!ange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

RL i/d 

7cc IJOG 

TLC A.54cm25 /PC@‘5 

/rzLfk/5 

.A& ~os/ Ltc s 

Container Requirements Collected Other 

Yuz 

2 

3 f5z 

CrL’z 

L/OS 

I 
I I 

I I 

‘Circle if Applicable: 

MSlMSD Duplicate IO No.: 

Signature(s): 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

-, ,a --, Page- of - 
t 

Project Site Name: 
Project No.: 

K Surface Soil 
II Subsurface Soil 

liot Sediment 
fl Other: 
fl QA Sample Type: 

Sample ID No.: 92 55 fl3 ou6 / 
Sample Location: -37?Z-/2. 
Sampled By: CK 
C.O.C. No.: 8 

Type of Sample: 
g Low Concentration 
0 High Concentration 

GF E Da 

Tir 

Me 

MC 

cc 

Da 

Mc 

(R 

XAB SAMPLE DATA: 

te: /P .J@. c/7 

ne: 

!thod: 

)nitor Reading (ppm): 

Depth Description (Sand, Silt, Clay, Moisture, etc.) 
. 

uTc7 
had+ rc b-&b4 u.cll c 

WlPOSITE SAMPLE DATA: 

Ite: Time 1 Death I Color 1 Descriotion (Sand. Silt. Clav. Moisture. etc.1 

Wtor Readings 

ange in ppm): 

9hlPLE COLLECTION INFORMATION: 

Analysis I Container Requirements Collected 

1 

1BSERVATlONS I NOTES: 

:ircle if Applicable: 

MSIMSD 

I 

Duplicate ID No.: 

I_- 
IAP: 

L I 

Signature(s): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: /,A- l7%71 Sample ID No.: ~/~f~O01/Ocv 1 
Project No.: 712 9 Sample Location: 

v 

$ 

Sampled By: 
Surface Soil C.O.C. No.: 

ll Subsurface Soil 

i&v--- ediment Type of Sample: 
fl Other: @ Low Concentration 
0 QA Sample Type: 0 High Concentration 

GI RAB SAMPLE DATA: 

Di ite: /o -jo-y;r ! Depth ! Color 1 Description (Sand, Silt, Clay, Moisture. etc.) 

1350 . Til me: 

ethod: 5. 5. T~~M/L / 
b/k 

MI . P-cf 
&e,- 

9 &#lC - +&CC UJ 
p?“’ / 

Ii4 onitor Reading (ppm): - 

Cl DMPOSlTE SAMPLE DATA: 

Di ate: Time Depth Color Description (Sand, Sift. Clay. Moisture, etc+ 

M 

M onitor Readings 

(F lange in ppm): 

S AMPLE COLLECTION INFORMATION: 

Analysis ! Container Requirements I Collected 1 Other 
I 

I 

EtSERVATlONS ! NOTES: 

:irck if ADDliCable: 

MSlMSD 

I 

Duplicate ID No.: 

Signature(s): 



. . - . . . . 

-. . 

SOIL 8, SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

;ac Surface Soil 
Subsurface Soil 
Sediment 

fl Other: 
0 QA Sample Type: 

Sampfe ID No.: x.2 (5 0osb%d 
Sample Location: ,‘J~,,‘G 
Sampled By: 
C.O.C. No.: -+- 

Type of Sample: 

;RI Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 

late: /O -W-Q7 I Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) I 
‘ime: 16 @5 
mod: 55. fuod/ 
Aomtor Reading (ppm): - 

:OMPOSKE SAMPLE DATA: 

late: Time Depth I Color 

I 

Honitor Readings 

[Range in ppm): 

I 
OBSERVATIONS I NOTES: 

r 
MAP: 

I 
x_. . 

ewe II APPlICPDIC: 

MSIMSD Duplicate ID No.: 

s8gnature(s): 



-. 

SOlL 8 SEDIMENT SAMPLE LOG SHEET 

PageL of __Ic 
* - 

Project Site Name: Sample ID No.: S~l5sw1 dd6 i 
Project No.: Sample Location: S,Q ‘cl/ 

@ 

Sampled By: F 
Mace Soil C.O.C. No.: 4 I7 

3 Subsurface Soil 
0 Sediment 
0 Other: ow Concentration 
fl QA Sample Type: Concentration 

L 
GF a% SAMPLE DATA: 

Da kc: /old $7 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

lil ne: f2 IL 
$hOd: /-.s * muwc / 6 r/ bVW.4 ‘J$ 5-Q 

htor Reading (ppm): - 

3MPOSITE SAMPLE DATA: 

0; rte: The Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Ml ethod: 

M onitor Readings 

(R lange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

-r-u./ \/CIA 

TLC Sti/(:C 

--I-&-(, b&w+ / cri, 

At @cl3 

I Container Requirements I Collected Other 

cc;% /O/22, i 
I I I I 

cnS 
! I 

d yb I I I 
J VI 

I t 

I 

c WSERVATIONS I NOTES: 

. . 
dAP: 

c :irclt if Aoolicable: ‘s4gnature(s): 

MS/MS0 

I 

Duplicate ID No.: 

Ccii~O~ 
b 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

P 

rface Soil 
Subsurface Soil 

0 Sediment 
[I Other: 
0 QA Sample Type: 

~C&W bk,~& 54% 41 Sample ID No.: Sc(G SSa33~ 0 06 1 
7124 Sample Location: Stk tll 1 

Sampled By: 
C.O.C. No.: +- 

T of Sample: 

& Concentration 
EJ High Concentration 

iRAe SAMPLE DATA: 

we: iqz;t 14-j 
‘imc: I%>3 
ttethod: 3.3. T/oW( ( 
Aonitor Reacting (ppm): -rr 

:OMPOSiTE SAMPLE OAT& 

Oepth 

6” 

Color. 

kw Oh 

1 Oescription (Sand, Silt, Clay, Moisture. etc.) 

>ate: Time Oepth I Color Oescription (Sand, Silt, Clay, Moisture. etc.) 
I 

Range in ppm): 

1 

OBSERVATIONS I NOTES: 

Circk if Applicable: 

MS/MS0 Duplicate 10 No.: 

L 

I I 
IAP! 

iignaturc(s): 



‘,’ 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Pager of ./ 

Project Site Name: 
Project No.: 

@ r-face Soil 
0 Subsurface Soil 
I] Sediment 

Sample ID No.: SYl skxJ3 h2 I 
Sample Location: S,Q Y ( 
Sampled By: CA= 
C.O.C. No.: #(C 

Tfl of Sample: _. 
0 Other: 
fl QA Sample Type: 

wow Concentration 
a High Concentration 

AB SAMPLE DATA: 

:e: ju/- 141 I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

It% i3qfJ 

thod: j.5. rr~wc( 6*’ 
&& lavd 

5”+f SAdI 

nitor Reading (ppm): - bk.k 

mlPOSKE SAMPLE DATA: 

The Depth Color Oescription (Sand, Silt, Clay, Moisture, etc.) 

I 
I 1 

1 

!thod: I I 

~litor Readings 

.- 
1 

iMPt.E COLLECTION INFORMATION: 

Container Requirements I Collected 1 Other 

4% I<3l-lJL I 

> I . . I 

w?l 

I I 

9% & I 
I LJ I 

I I 1 

I 
I 

lBSERVAllONS I NOTES: 
I I 

IAPt 

:ircle if Applicable: 

MSlhlSD Duplicate ID No.: 

- 



a- 
. . 

SOIL 8 SEDlMENT SAMPLE LOG SHEET 

lkoject Site Name: 
Project No.: 

w-face Soil 

v Subsurface Soil 
(I Sediment 
(j Other, 
0 QA Sample Type: 

Sample ID No.: 5y.rY;m 000 I 
Sample Location: 
Sampled By: 
C.O.C. No.: 

High Concentration 

GRAB SAMPLE DATA: 

Date: iols%jri7 
Tie: /32/Q 

I Qepth Color Description (Sand. Sitt, Clay, Moisture, etc.) 

iCOMPOSITE SAMPLE DATA: 

Date: Time 

r 

Depth I Color Description (Sand, Silt, Clay. MoisIure. etc.) 

I I - 
Method: I 

I 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis 

-f-CL \lm 

‘-l-u& SUWT 

wH/I/hww 

Ttit 1m 

5 )LFkJ 
, 

I Container Requirements I Collected 1 Dlher 

4r. iLq2-L f I 

I I I I 

$ bh’ I 
I 

3 u 
1 

I 
I 

I Ycc y I 

I I 
I 

I I 
I 

t 
I 1 1 
I I I 

~oEsERvA~~NS I NOTES: 

MSIMSD Duplicate 10 No.: 

-. 



w. 
. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel_ of L 

j Project Site Name: 
i Project No.: 

Subsurface Soil 

Sample 10 No.: F(c ~SCt3~~~0 1 
Sample Location: 5; @ 4/ 
Sampled By: a= 
C.O.C. No.: @-‘lz 

T of Sample: 

4% w Concentration 
0 High Concentration 

fl Sediment 
0 Other: 
0 QA Sample Type: 

GRAB SAMPLE DATA: 

Date: l&J> 14 3 I bp(h Color Description (Sad Silt, Clay, Moisture, etc.), 

l-ii+: {4OC 

Method: 115. GiiuJc / 
6” $22 

@-~A- dG] 30&Q z 

Monitor Readtng (ppm): - y- q/d! 

POSITE SAMPLE DATA: 

T&e -plh Color Description (Sand, Silt. Clay, Moisture. etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

OBSERVATIONS I NOTES: 
I I 

IAP: 

c 

0 

A 

D 

iignaturt(s): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageA of -1 

Project Site Name: 
Project No.: 

[J Sediment 
0 Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled E3y: 
C.O.C. No.: 

Type of Sample: 

0 w Concentration 
[1 High Concentration 

\ 
GRAB SAMPLE DATA: 

Date: g&.&/$7 1 

Time: 136 
Method: 5.5. TAO rc, c / 

Monitor Reading (ppm): M 

COMPOSITE SAMPLE DATA: 

Description (Sand, Silt, Clay, Moisture, etc.) 

I Date: Time 1 

I 

Depth I color Description (Sand, Silt, Clay, Moisture, etc.) 

I -7 

Mar Readings 

.ange in ppm): 

I I 

I n I/ 

AMPLE COLLECTION IiJFORMATlON: 

Analysis 

d 

%zAl. , 

-t&L h-d/w 
?cd / -fcdJ 
pypb 

I 

I Container Requirements I Collected 1 Other 

vcc /b/?/b I I 

1 ‘yl I I , cfch I 
I ) w I I 

! 
I I I 

I I I 

I I 
I I I 
I 

BSERVATIONS I NOTES: 

&f&&O f&h meiat (OQJ 

:ircle if Applicable: Signature(s): 

MS/f&D Duplicate ID No.: 



-. . 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

PageA of 1, 

Project Site Name: 

1 Subsurface Soil 
0 Sediment 

Project No.: 

0 Other: 

Li9 

0 QA Sample Type: 

rface Soil 

G&k tti .efl/ SamplelDNo.: $q(,55007&0c/ 
717-4 Sample Location: 

Sampled By: ,* 

C.O.C. No.: +lz 

Ty e of Sample: 

diL w Concentration 
0 High Concentration 

UAB SAMPLE DATA: 

ite: /Obtt/q 7 
ne: Iwo 

mod: $5. 7hLJi / 

rnitor Reading (ppm): k 

WPOSITE SAMPLE DATA: 

Depth Color 

bhi $6 

Description (Sand, Silt, Clay, Moisture, etc.) 

u$ty 5&q - bw&t 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) A 

I 

witor Readings 

I 
IBSERVATIONS I NOTES: 

3rclc if Applicable: 

MSKUSD 

I 

Duplicate ID No.: 

Signature(s): 

c&k4MJs 



SOIL & SEDIMENT SAMPLE LOG SHEET 

..Y -y 

Project Site Name: 
’ Project No.: 

- . 
4-AwJ 4 Sample ID No.: sups 008 000 1 

3127 Sample Location: 
Sampled By: 
C.O.C. No.: 

0 Sediment 
0 Other: 
0 QA Sample Type: 

T e of Sample: 

Q 

ow Concentration 
High Concentration 

GRAB SAMPLE OAT& 

Date: WlG /f 7 Depth 

G (/ 

Color 

&da& 

1 Description (Sand, Silt, Clay. Moisture. etc.) 

I 

SAMPLE COLLECTION INFORMATION. 

Analysis 

I I 

I Container Requiremenls I Collected 1 other 

- 
OBSERVATIONS i NOTES: 



-. . 

SOlL & SEDIMENT SAMPLE LOG SHEET 

Paae t of ( - -a-e -- - 

Voject Site Name: zcdL& &Yf&t;!f Sample ID No.: Sctr ~soo?m/ 
‘reject No.: 7fZ9 Sample Location: 

Sampled By: 
urface Soil C.O.C. No.: &I2 

Subsurface Soil 
I] Sediment e of Sample: 
(I Other: Low Concentration 
0 QA Sample Type: High Concentration 

UB SAMPLE DATA: 

lie: /0(3tti ci 1 I Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

ne: /o-ts’ 

?thod : 5.5 - i&WC I 
%Gtor Reading (ppm): - 

6 

h 

3MPOSlTE SAMPLE DATA: 

lte: Time Depth color Description (Sand, Silt, Clay, Moidure, etc.) 

&hod: 

onitor Readings 

AMPLE COLLECTION INFORMATION: 

Analysis 

-cc Job 

TCCr SJOk 

TkL vvlcf /d 

xt i ?a 
G , 

\ 

Container Requirements Collected 1 Other 

4cLI /da- I 

I 

I L&h 

1 I 
I 

qc, 
I -b 

I 

I 

MAP: 

:irclc if Applicable: Signature(s): 

MS/MS0 Duplicate ID No.: 

- 



SOIL (L SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: .‘WZSS~>CD(S~ I 
Sample Location: fivz Lt 2- 
Sampled By: 
C.O.C. No.: --SF- 

Voject Site Name: 
‘reject No.: 

@Mace Soil 
0 Subsurface Soil 
0 Sediment Type of Sample: 
0 Other. #45w Concentratioti 
0 CIA Sample Type: fl High Concentration 

RAB SAMPLE DATA: 

de: (()-\a-%7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

1330 
ZZd: 5.5. W&L o-6’ yet 6-p SLLT+-f-~ =vww 

3 

~nitor Reading (ppm): - 

3MPOSlTE SAMPLE DATA: 

AMPLE COLLECTION INFORMATION: 

Analysis 

FCL C/OA 

TCL S-VOA 

pE$TfpCp) 

Container Requirements I Collected 1 other 

*at 

? 802% 

J 

IBSERVATIONS I NOTES: 

~Circlc it Applicable: Signature(s): 

IAP: 

MWMSD Dupticatc ID No.: 



f Droject Site Name: 
F 3oject No.: 

@3rface Soil 
[I Subsurface Soil 
fl Sediment 
0 Other: 
0 QA Sample Type: 

I 
GI 

Oi 

Til 

Ml 

MC 

Ei 

Oi 

RAB SAMPLE DATA: 

He: LO -[O-q7 I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: I3tS 
ettlod: 4.5.qauecc 6 -6 “‘ (L’ECWQJ 5tcr +-f-p-Q 

w&or Reading (ppm): - very 

WPOSITE SAMPLE DATA: 

3te: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: M 

onitor Readings M 

(F 

AMPLE COLLECTION INFORMATION: 

Analysis 

;tL volt 

5vDA/ m--k 

PE:rTf Q u3 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: Yf2.ss(bQZQOO ( 
Sample Location: s\ n%’ 42 
Sampled By: + 
C.O.C. No.: L 

Type of Sample: 

er( ow Concentration 
[I High Concentration 

Container Requirements Collected I Other 

+0-t I 

OS 

J 

I 

I , 

I 

I 
IBSERVATIONS I NOTES: 

%rck if Applicable: 

MSlMSD Duplicate ID No.: 
- - . 



-. . 

SOIL 8s SEDIMENT SAMPLE LOG SHEET 

Pw-- of - , 

Project Site Name: ‘&olcch) k&w KT Sample ID No.: s’t2ssQ>Q,9ow1 
Project No.: 7125 Sample Location: Stnz 41, 

l!f 

Sampled By: 
Surface Soil C.O.C. No.: --Yb 

0 Subsurface Soil 
i] Sediment Type of Sample: 
[I Other: E#-lZw Concentration 
0 QA Sample Type: 0 High Concentration 

3RAB SAMPLE DATA: 

late: 10 -10 -4 7 Depth Color 1 fkscription (Sand, Silt, Clay, Moisture. etc.) 

rime: i -5 

blethod: 5.5. qJZa+4x 
0-C” vc c m-h) St Lr ++J S&O 4(;$w\.o 

PRy 
Uonttor Reading (ppm): - 

ZOMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

\ 
/ 

- 
sthod: 

lnitor Readings 

ange in ppm): 

tMPLE COLLECTION INFORMATION: 

Analysis 

ycc voA 

K*v=+ 
f%5T/ Pa3 

Container Requirements Collected Other 

LtOS 

go* 

J 
I 

‘BSERVATIONS I NOTES: 

Zircte if Aooticable: Signature(s): 

MS/MS0 

- 

Duplicate 10 No.: 

S’tLDv4cPcpzaP 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae 1 of / 

>roject Site Name: 
Droject No.: 

@ 
rface Soil 

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

Sample ID No.: m 
Sample Location: 
Sampled By: % y 

v 

C.O.C. No.: c;L/v 

T of Sample: 

P 

Concentration 
High Concentration 

RAB SAMPLE DATA: 

ate: 1013-3 i4 7 
me: J700 
ethod: 5.5. 5~ic! (A/C / 

onitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

ate: Time 

ethod: 

Depth 

br 

Depth 

Color 

Color 

Description (Sand, Silt, Clay, Moisture, etc.) 

5-A-y ‘SAWJ 

Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

3ange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

-I= fm+fd~ /cd 

&IO 

Container Requirements 

f?9 

6C 

Collected Other 

da3 

to 123 

i 

I 

bBSEF?VATIONS I NOTES: 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--- - 

Project Site Name: 
Project No.: 

ff9f rface Soil 
0 Subsurface Soil ’ 
fl Sediment 
0 Other: 
0 QA Sample Type: 

UB SAMPLE DATA: 

‘2: m/is3 47 
?e: j 7 10 
fiod: s’- 5 . Ic/oZ.rl f 
Nor Reading (ppm): - 

)MPOSITE SAMPLE DATA: 

z:e: &3 Time 

.s 
4 -7rti 

Depth 

6 
/’ 

Depth 

-Al 

Color 

f&h 
t;, VMYJ 

Color 

Sample ID NO.: 54u 93 lOOc;T &A 
Sample Location: 
Sampled By: 

5:-1=p ~19 
cp 

C.O.C. No.: & Jci, 

Ty e of Sample: 

+ 

w Concentration 
High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

5/y k&&J? s /&b ,hDch4 

Description (Sand, Silt, Clay, Moisture. etc.) _ 

zt%tor Readings 

WPLE COLLECTION INFORMATION: 

Analysis I Container Requirements I Collected Other 

-f&&d iced dcq /f&a 
CLlol~ B2 13 ~~ 

I 

L 1 

2rcle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

. 
I 

sroject Site Name: 
‘reject No.: 

@ 

w-face Soil 
Subsurface Soil 

[I Sediment 
0 Other: 
fl QA Sample Type: 

Page1 of I 

3uh-- &k?qD 41 Sample ID No.: s’yq ssoo3 dd 
7 (29 Sample Location: 

Sampled By: +v- 
C.O.C. No.: 3 /4 

T e of Sample: 

Q 

0 ow Concentratioil 
High Concentration 

RAB SAMPLE DATA: 

ate: JOIt3 147 
me: rG, 40 

ethod: f-3. ?..oLs/c / 

Depth 

. 1’ 
b 

I Description (Sand, Silt, Clay, Moisture, etc.) 

onitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

ethod: 

ionitor Readings 

tange in ppm): 

7 

I 

AMPLE COLLECTION INFORMATION: 

Container Requirements 
. 

Lt 

44 

Collected 1 Other 

/O/33 I 
64 I/ 

I 

I I I 

1 

)BSERVATIONS I NOTES: 

MSIMSD 

I 

Duplicate ID No.: 



SOIL & SEDIMENT SqMPLE LOG SHEET 

L 

GI 

0: 

Til 

Mc 

MI 

Cl 

Di 

‘reject Site Name: 
Voject No.: 

P 

rface Soil 
] Subsurface Soil 
u Sediment 
[I Other: 
[I QA Sample Type: 

PageL_- of 1_ 
1 

LJ&&d & -RI Sample ID No.: 
7/F? Sample Location: 

ir;tmcf H&J 
S ‘. + a* 

Sampled By: 
C.O.C. No.: ---1’$7y- 

ow Concentration 
High Concentration 

?A8 SAMPLE DATA: 

de: iQb3/47 ! Depth ! Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 

me: IbQO 44 
ethod: 3. ). T&<uc / b 

CUDS 

onitor Reading (ppm): - 
bdQ*Jqq 

3MPOSITE SAMPLE DATA: 

ate: Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 

I I 7 

onitor Readings 

AMPLE COLLECTION INFORMATION: 

I Container Requirements Collected Other 

i403 

I &8? /oha 

I I I 

I I 
li 

I I 
I- 

, 
IBSERVATIONS I NOTES: 

:ircle if ADelicable: 

MSiMSD Duplicate ID No.: 

I I 
IAP: 

Signature(s): 





. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
@onitoring Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

n Other Well Type: m Concentration 
fl QA Sample Type: fl High Concentration 

iANl WNG DATA: ,... t.:.,: ‘I’C,, ..; :. . . ir;. .,., ..<... _ . . ..^.I+ .I. . 

hte: fb *t+Q7 COIN ptl S.C. Temp. Turbkiity DO Salinity Other 

he: I/ 06 vkaal StaaQrd msbl Degreasc IvnJ mgA Q NA 

mod: SLOW Pmce p-- 6.GY put 14. ( tr&Jm 0.7( I 
sot - 

‘URGE DATA: .. 

Me: lU-tY-Y7 

A&hod: /I.& 6-b& 

donitor Reading (ppm): - 

Nell Casing $meter 8 Material 

rype: % 
PtfL 

Total Well Death TTDk 8-7 \ . 
St.&ii Water Level (WL) 

be Casing Volume(gaUL):YSL+L 

start Purae IhA: IOU0 

End Purge (hrs): //a0 

rotal Purge Time jmin): 

rotal Vol. Purged (gaUL)*;Z 76; . , 

SAMPLE COLLECTlON INFORM4 

Volune 1 pH S.C. TOP. 6) Turbidity DO 

Initial 

1 

2 

3 

‘ION: 

I I 
-I--- 

l I I 

OBSERVATIONS I NOTES: 

Zirclc if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



LOW FLOW PUC i DATA SHEET 
_. 

PROJECT SITE NAME:Tiltmtw hew WELLLD.: 3 (‘2 ~Q@D( 

PROJECT NUMBER: 7 tZ‘I DATE: I(,-(u-97 

PAGE-of- 



i. ‘.. . 

. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: Twt& t26No fir 
Project No.: 7 \I% 

mestic Well Data 
Well Data 

() &her Well Type: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

@tZw Conbentration 
fl High Concentration 

AMPLING DATA: ...j. ,:. 

‘atal Purge Time (min): 

IAMPLE COLLEmON INFORMATlON: 

I I I 
BBSERVATIONS I NOTES: 



LOW FLOW PU Z DATA SHEET Slk I2 .j 
5 IZ- 

PROJECT 9lTE NAME: A?? /%Ll ~~~ AALA WELL I.D.: A W p & 2 
PROJECT NUMBER: 7434 DATE: &J-/q- 97 

SIGNATURE(S) PAGE of - - 



GROUNDWATER S,jV$IF?;L~ LOG SHEET 8: p j 

Project Site Name: 
Project No.: 

fl Domestic Well Data 
&4Vlonitoring Well Data 
n Other Well Type: 
1 QA Sample Type: 

Sample ID No.: yzwlQ@#‘#Qc 
Sample Location: 9 E It,, k2P 0, 
Sampled By: 
C.O.C. No.: 3z 
Type of Sample: 

w Concentration 
fl High Concentration 

,MPLlNG DATA: 

te: /O-/Y-Q7 
ne: 1-0 

ithod: WCC, fW?GrZ 

IRGE DATA: 

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

ViiUd Standard mSlcm Dew-s C NTU m@l ok NA 

ICLC~~ 6.~ 0.7s z(.o 4 -0.07 a03 - 

WlPLE COLLECTION INFORMATION: 

Analysis Preservative 1 Container Requirements 

7-u VOh Hct 3 v c/dMl UfU(5 
-l-CL T-va+ - 
Tpc vwfzli3c~ rTEz+t HA/V3 

DCS5oCV~ HA/O-s 
CYPHWOE 

q%5r/Qc43 - 

I 

1 I 1 

1BSERVATION.S I NOTES: 

:ircle if Applicable: 

MSlMSD Duplicate ID No.: 
e 



LOW FLOW PUf Z DATA SHEET 

PROJECT 8ITE NAME:% tibw t&n WELL I.D.: wf@,-j 
PROJECT NUMBER: 7 12s DATE: (0 -c+-Q 7 

SIGNATURE(S) PAGE _ of _ 



GROUNDWATER SAMqLE LOG SHEET 
I i .,,. ,‘: /,/,, .‘..\I\ ” 

a Project Site Name: ?pA.uL~liksl7 a Sample ID No.: 31 zw t%wt~~~\ 
Project No.: 7(24 Sample Location: StwL 12, CJftDY 

Sampled By. 
[ ] Domestic Well Data C.O.C. No.: 
&lonitoring Well Data 

* 
Type of Sample: 

( ] Other Well Type: [mw Concdration 
[ ) QASampleType: [ ] High Concentration 

0 
T 

k 

I 

C 

h 

n 

v 

u 

1 

! 

( 

! 

I 
. 

. 

r 

2 

f 

DBSERVATlONS I NOTES 

Duplicate IO No.: 

Signature(s): 



LOW FLOW PUT 7 DATA SHEET 

PROJECT 8lTE NAME: /nA/lrti 4&h4l WELL I.D.: 572 #f&M 
PROJECT NUMBER: 7129’ DATE: /a-/+F-7 



GROUNDVVATER Sh’Lli LOG SHEET 

[ ] Domestic Well Data 
H Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Type of Sample: 
PQ, Low Concentration 
[ ] High Concentration 



LOW FLOW PU .E DATA SHEET 

PROJECT SITE NAME: h&w hid- d/ WELL I.D.: /;/z hd&‘dy&~ oo 1 

PROJECT NUMBER: 7/t ‘z DATE: /o.g+t7 

SIGNATURE(S) 
- 

PAGE of .I - ^_ 



GROUNDWATER SAMPLE LOG SHEET 

Wjed Site Name: 
‘reject No.: 

I] Domestic Well Data 
f il) Monitoring Well Data 
y Other Well Type: 

11 QA Sample Type: 

Sample Location: b & l.ix&, c; g,; 
Sampled By: 

- P 

C.O.C. No.: 

ow Concentration 
High Concentration 

9MPLING DATA: 

ate: lOlW 147 Color pH S.C. Temp. Turbidity DO Salinity Other 

me: 8: 50 visunl Standard d/cm Degrees C NTU mgn Q NA 

ethod: *h/+-*v /I~(/,s. (yw * G.\$ i.53 iI. b - 10 

)AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 

,q-LL *c L-l CL WYd. 

TLL >40(- - IR 

-r/z-c bMtLt wo3 .7-e 

5-c 

* Ah tit-f .sd plA3tbC 

- r-4 .ycLrLpd 

. IllQUS IhOT rrl 
I 

I I i 

I I I 
,BSERVATlONS I NOTES: . . 

:ircle if Applicable: 

Duplicate ID No.: 

Signature(s): 



LOW FLOW PU, 2 DATA SHEET 

; PROJECT SITE NAME: -LQ& I-tc*~ 5.b IZ WELL I.D.: 5’1 ZG~JM, G 

PROJECT NUMBER: ‘3 lIti DATE: IQ 1~9 

SIGNATURE(S) ; F PAGE of - - 



Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
ryf+3 of Sample: 

$9 Low Concentration 
[ ] High Concentration 

Project Site Name: 
Project No.: 

f ) Domestic Well Data 
W Monitoring Well Oata 
[ ] Other Well Type: 
[ ] QA SampleType: 

I I. I 
OBSERVATKINS I NOTES 

ClriteifAppliibk: 
MSlMSD Dupticate ID No.: 

Signature(s): 



LOW FLOW PUI : DATA SHEET 

PROJECT 61TE NAME: LlXLW ikrQ 5, tu 9f 

PROJECT NUMBER: -712’\ 

Comments 

I 

. 

I 

SIGNATURE(S) s PAGELof \ - 



GROUNDWATER SAMPLE LOG SHEET 

Page of -- - 

Voject Site Name: 
Voject No.: 

fl Domestic Well Data 
SMonitoring Well Data 

fl Other Well Type: 
fl QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled 8y: 
C.O.C. No.: 
Type of Sample: 

# Low Concentration 
fl High Concentration 

Analysis 1 Preservative Container Requirements 

mc UOR ! f&c ! (31 VU A-?/ UiuC 

I 1 

WSERVATIONS i NOTES: 

:ircle if Applicable: 

MSIMSD Duplicate ID No.: 

Signalure(s): 



LOW FLOW Pu: : DATA SHEET 

PROJECT 9lTE NAME: b&=fi h+&.c ( - d’/ WELL t.D.: ~U/c;wOO~ru//7 00 / 

PROJECT NUMBER: 7/c 9 DATE: /u-22-y’) 

SIGNATURE(S) 
w 

PAGE _ of _ 



c!ggsJs. GROUNDWATER SAMPLE LOG SHEET 

Page of 
‘- 

Voject Site Name: /s+&aA /ire,d -a 
Droject No.: 7iz9 

fl Domestic Well Data C.O.C. No.: 
XMonitoring Well Data 

[I Other Well Type: Low Concentration 
0 QA Sample Type: 

I I I 4 
I I I 

I I I 
3BSERVATiONS / NOTES: 

Zrcle if Applicable: 

MS/MS0 Duplicate ID No.: 

Signature(s): 



d 

LOW FLOW PU’ ‘=, DATA SHEET 

PROJECT BITE NAME: /&IL7 A&A WELL I.D.: 5waoo3ruhh9/ 
PROJECT NUMBER: .7/1 DATE: - - 

SIGNATURE(S) PAGE-of- 



GROUNDWATER SAMPLE LOG SHEET 

Page_- of - 

Voject Site Name: /++L.A &&A- d 
‘reject No.: 7/&Y 

fl Domestic Well Data 
0 Monitoring Well Data 

x Other Well Type: 
I] QA Sample Type: 

Sample ID No.: $q/&w ~MYf”/-k-l n. 
Sample Location: 5, I 
Sampled By: p1 _ 
C.O.C. No.: p Ii 
Type of Samole: 
&Low Concentration 
fl High Concentration 

rMPLlNG DATA: 

de: /U-;t3-57 

Standard mS/cm 

I I 
I I 

IBSERVATIONS I NOTES: 

Signature(s): 

/iLk?w. * i2- 3 



. GROUNDWATER SAMPLE LOG SHEEi 

Project Site Name: 
Project No.: 

Q gg;;; EZ;;, 33 fi-=fsb 
7ttq : lu4rOZ *fj-#qY? 

Sampled By: 
0 Domestic Well Data 

% 
C.O.C. No.: 4 

B/Monitoring Well Data Type of Sample: 
0 Other Well Type: &kw Cdncentration 
[I QA Sample Type: 0 High Concentration 

I I I 

I 1 I 
OBSERVAllONS I NOTES: 

10’ 5CPEEd 

C&k if Appliibk: 

I MS/MS0 Dupiiite ID No.: 

i 

Signature(s): 

-. 



‘8 

LOW FLOW PUL ,i DATA SHEET 

0. $9 
-o.aq cm/ -1 I 
u.02 &+ro/ -q 

SIGNATURE(S) PAGE - of I 



. GROUNDWATER SAMPLE LOG SHEET 

Page- of - 

Project Site Name: tJolb-uh~ a Sample ID No.: SctXfM&l@~fitiEloe ( 
Project No.: ‘I cacr Sample Location: TWO 3 5zmk7 

Sampled By: 
II 
E&f 

mestic Well Data C.O.C. No.: 
onitoring Well Data 

0 Other Well Type: Tg21z:~~%tratio” 
0 QA Sample Type: 0 High Concentration 

~AMwNo0AT& .” 

bate: 10 - [ 1-a 7 Color pH S.C. Temp. Tufbldlty DO salinlty other 

ime: IL 1% VisuaJ scpedard mS/cm Degreesc NTU + NA 

t&hod: (;L.Dbd F-cc~ CLFm 4.5% 0.2&i tr-y 89 I, FI O,b\ - 
‘URGE DATA: 

I 1 1 

3BSERVATIONS I NOTES: : 

10’ SCUGW 



. i 

i 



GROUNDWATER SAMPLE LOG SHEET 

Project 
Project 

site 
No.: 

Name: Sample ID No.: 
Sample Location: - 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[vj%onitoring Well Data Type of Sample: 
[ ] Other Well Type: (wow Concentration 
[ ) QA SampleType: [ ] High Concentration 

-MlA ...... 

piI 

: ,._, ‘. .I. : : 

bb: (0 -12-7 Color S.C. Tamp. Turbidity Do uin#y Eli 
he: (TUT ‘C mV 

-:5iDLd pcoc3 0-W (j.147 .2\‘l \7. 'r Y -1.7\ OIOU - 
FtRoE DATA 

hte:&J-\z-q7 voknne pH S.C. Tamp (%) Turbidity DO Salinity 
I I I I 

C 
T 

h 

Nell Casing hbtsrisl: 

I I I 

OBSERVATIONS I NOTES 

ardelfAppllcaMa: 
Ms/MSD Dupiicate ID No.: 

3-t 2 Diea,@ 5 

Signature(s): 



PROJECT SITE 
PROJECT NUMBER: 

LOW FLOW PUI ! DATA SHEET 
532 

,Y 

WELL I.D.:’ m ktz~rcD’+ 
DATE: /O-12-47 

&NATURE(S) PAGE-of- 



GROUNDWATER SAMPLE LOG SHEET 

Page- of - 

Voject Site Name: ~OlIW l-t- tzl Sample 10 No.: SY zry\wQ)O&$@l 
%oject No.: w 712Y Sample Location: 5 -2 mruqb 

Sampled By: 
0 Domestic Well Data C.O.C. No.: 
Qdvtonitoring Well Data Type of Sample: 
[1 Other Well Type: wow Concentration 
fl QA Sample Type: 0 High Concentration 

WPUNG DATA: ,:s .1 ., 

1te: j-0 -(‘L-47 Color pH S.C. Temp. 

me: IboO vikuai stMdardms/alIDegreesC NTU 
Etbf 5LLh.J WRGF, cunrt s-co o,oq\ 15.3 0 I,Zc 

IRGE DATA: 

rte: (0 -(l-97 Voluma pH S.C. Ter-p. (C) Turbidity Do Salinity Other 

ahod: 5 wd par;- initial / 

Ator Reading (ppm): - 1 

hl Well Depth (TD): 215-E 

atii Water Level (WL): ! I .55 

d Purge (hrs): 

til Purge Time (min): I 2-O 

rtal Vol. Purged (gal/L): 

4MPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 1 collected 

I-CL VOA HCL ‘S*vo& 
T-CL s-UOP - ‘t’c tu l-eA+a 
-l7kL n*\cl7*c TDmL KU03 1ucow.LcIDP~ 

otssocur& HUQ, Is5jzwb-d H OfE 
cYkl-u LO& t&w l~spotce k\3Pr; ~~~ 

I 
I, 

I I I 

BSERVATIONS I NOTES: 

irck if Applicable: 

MSlMSD Duplicate ID No.: 
-.- 

Signature(s): 

-. 



LOW FLOW PUI :IDATA SWEET 

SIGNATURE(S) PAGE of - - 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

fl Domestic Well Data 
monitoring Welt Data 
0 Other Well Type: 
(J OA Sample Type: 

Page- of - 

Sample ID No.: sYalHWQa7~~~0~ 
Sample Location: %oi I#c, cLIuf37 
Sampled By: 
C.O.C. No.: w 
Type of Sample: 

lyrrow Concentration 
fl High Concentration 

nMPuiuGDATAz ‘... . .., . ..” . . . ..‘... 

at.: p-IJ-97 COIOI PH S.C. Tanp. Turbkllty 00 salmy ahr 

hm: fW5 stamdudms/anDegremc NITI 

isthod: J/w &s, 99? 

URGE DATA: 

WPLE CDLLECTION INFORMATION: 

Anatysis 1 Preservatlvc 1 Container Requirements 1 col&2cted 

j---c\ - VO& ! .HCL ! ‘3’6wb-JL ! 

:kck HApplicabk 

MSIMSD Duplicate ID No.: 

Signature(s): 



I 
LOW FLOW PU, 2 DATA SHEET 

j 

SIGNATURE(S) PAGE _ of _ 



. GROUNdWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

fl Domestic Well Data 
x Monitoring Well Data 
fl Other Well Type: 
0 CIA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
&Low Con&ntfaGon 
fl High Concentration 



LOW FLOW PU, ‘E DATA SHEET 

PROJECT SITE NAME: /c\A4 //i-CA- /PI 

PROJECT NUMBER: 7/ /--9 

SIGNATURE(S) Pucthr.f2- . PAGE _ of _ 



. GROUNDWATER SAMPLE LOG SHEET 

Page of -- 

lmject Site Name: /hAwiA /xc*/ -HI Sample ID No.: 9r/&M2~96jc$o 1 
toject No.: 7/z‘? Sample Location: /, b yc/ 

Sampled By: 
fl Domestic Well Data C.O.C. No.: .--%F- 
~Monitoring Well Data Type of Sample: 
0 Other Well Type: 8 Low Concentration 
0, QA Sample Type: 0 High Concentration 

YPUNG DATA: .I i .’ . i >:_. ‘. . . 
b: Iv-z3-c7 S.C. Tlmp. Tur#dNy 00 sdinlty other 
M: /LJL@ Vi !staadd m!Lkm Degmsc 
cod: ?Z% I p*.+J / /I?? +u4- I 
RGE DATA: 

hl Purge Tii (min): 100 

tel Vol. Purged @‘u 6,53 

I I I 
BSERVAlWNS I NOTES: 

kk if Apptibk: Signature(s): 

Dupliatc ID No.: 



LOW FLOW PUi 
i 
: DATA SHEET 

PROJECT SITE NAME: /dLt /kurC - h-1 WELL I.D.: SYc/GW3L)2 G.vFl 00 t‘ 
PROJECT NUMBER: 7127 DATE: /o-23-3 7 i 

SIGNATURE(SI PAGE _ of _ 



- 

. GROUNDWATER S&lPLE LOG SHEET 

Page- of - 

Eject Site Name: 
Voject No.: 

0 Domestic Well Data 
F& Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

//Au A fkd- A / Sample ID No.: 9&f&/b 3 fi/f$w 1 
7/tL/ Sample Location: S, k q’/ 

Sampled By: /.F 
C.O.C. No.: 4 14 
Type of Sample: 
&km Concentration 
fl High Concentration 

. . 

. . . . . ‘,. ‘. _ : I. -*sy -. ._ ,. . , . . 

stsadd d/cm OegreeBc NT&J 
FF I 

JRGE DATA: 

I I I 

BSERVAT’IONS I NOTES: 

htk IfApplibkz 

MSIMSO Duplicate ID No.: 

Signature(s): 

- -. 



LOW FLOW PUF ! DATA SHEET 
r; 

PROJECT BITE NAME: ~&lj?J &z”ilD -n/ WELL ,.O.:fi~ -03 r44 d 
PROJECT NUMBER: ?1’2q DATE: /id23 I!?27 

SIGNATURE(S) PAGE _ of _ 



APPENDIX B 

CHAIN OF CUSTODY FORMS 





GP ENVIRONMENTAL SERVICES. INC. 

Relinquished By: 

I I I 
/J - /,:f - y-7 

Datemme Received By: 

Relinquished By: 
Date/lime Received By: 

I I I I I I L 

Relinquished By: 1 Received for Laboratory By: 1 Datemme 

Date/Time Shipper: 

I 

Lab Comments: 

Airbill No.: 

Temp: 
. 

/ ‘r. W.O. 



%;GPE NVIRONMENTAL SERVICES. INC. 
202 Perry Parkway 

Gaithersburg, Maryland 20877 

Relinquished By: Date/Time 

Relinquished By: I Date/Time 

Relinquished By: 

I 
Date/Time 

Received By: 

Received By: 

I I I I I I I I 

Relinquished By: 1 Received for Laboratory By: 1 Date/Time 

DateIlIme Shipper: 

Lab Comments: 

G.P. W.O. 

Temp: 



GP ENVIRONMENTAL SERVICES, INC. 
202ParyPafkway 

Received for Laboratory By: 

Received By: 

Received By: 

Date/fime Shipper: 

Lab Comments: Temp: 



GPE NVIRONMENTAL SERVICES, INC. 

,\” ,“a. ., , I-, . . I. I- I. I I 

I 

I 

Relinquished By: 

I 
Oatemme 

Received By: 

Relinquished By: ’ 1 Received for Laboratory By: 1 Date/Time 

Date/Time Shipper: 

Lab Comments: 

Airbill No.: 

&t+f$ 

Temp: 

G.P. W.O. 



\. f- 
-I 

LI 
c 

. 
. .- 

- 
-8 

- 
- 

- 



i 
i r’ 

GPE NVIRONMENTAL SERVICES, INC. 
UnPmyParkway lconeacts/eilGngReferenoB II 

Temp: L 

-I 

.; 



. . 

il 



1 GP E NVIRONMENTAL SERVICES. INC. 

‘hone: 412’ 93 f - -704u 

Date lime Sample 
Sample ID# Sampled Sampled Matrix 

17 1 

~*/oFu?~-\ /o/i0 /,~ctu AL< 

I I I 

I 1 1 

I I 

Relinquished By: 1 Date/Time 1 Rec+ved By: /‘- Jfl- $37 

sampler’s 
initials 

<:,F-’ 

Pwlb 

202 Peny Parkway cant-- -. _ 
Gaithersburg, Maryland u#177 

(301) 926402 r II “7 
Turnaround Time 

wof-rs 

of - pw 
/ 

/ />/ 

/ / 
/ // 

COMMENTS 

Relinquished By: I Date/Time I Received By: 

Relinquished By: I Date/flme 
I Received By: 

Relinquished By: Received for Labbratory By: 
I 

Date/Time 

Date/Time Shipper: 
_ <.. 

Airbill No.: 

Lab Comments: 

G.P. W.O. 

remp: 

, 
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, I I I 

SlN3YVW03 

/ / / ‘ / I I / 

/ 
,-- QCI euriA punareuml 

‘3Nl ‘S313lAti3 
S 

XLNBWNOWAN~ d3 



:GPE NVIRONM ENTAL SERVICES. INC. 
202 Perry Parkway 

Gaithersburg, Maryland 20877 
(301) 926402 

%oject: --JAs \vw Turnaround Time I: / j c 

%ml ?. I,, _ *.& Q ” u .-,i f f&J Y # of Contaiini / 
-.._.._ I ..q--” \ \, -- 1 . . - 

sampler’s 

Initials 

Received By: 

Received By: 

I I I I I t I I 

Relinquished By: Received for Laboratory By: 
I 

Date/Time 

Datefime Shipper: Airbill No.: 

I I 
Lab Comments: 

G.P. W.O. 

Temp: 



GP E NVIRONMENTAL S ERVICES. INC. 
202 Perry Parkway Contract #/Billing Reference 

Gaithexsburg. Maryland 20877 : d k7 - 
(301) 9264802 I II 

r~- 
‘GM of - Pgs. 

Turnaround Time /sto/4p~-rD/ 

t?lisnb A,. I^ *‘I .9t,aJ Km-, #ofchltahrs ‘,/ / 

1 Send Results To: G<L~/ 3” 

“IIW, II ‘J, c/ ,,.‘/I , .L “Y ‘ c ,I Y . 
1 Container Type 

c ct /v&+x 
/ / / / / 

1 Preservative / .* / .n / , / / I 

Address: L6&/ An&/.s*cr D t-. 

4 /z-. ) NC2 . IT.2 z 0 
-,r- - 
Analysis ti / 

Phone: s//z 72 / : 7;, 20 

Date lime Sample Sampler’s CLIENT 
Sample ID% Sampled Sampled Matrix Initials COMMENTS 

4-54lsmJ,~w, I+% IN- ST , c.F t I / f 

p#509~4@ ( /a 23 / / I 

Relinquished By: 

I I I I 
Date/Time Received By: Lab Comhents: Temp: 

I 

f- 9 W.O. 

-i’. i’ I 



: GP E NVIRONMENTAL SERVICES, INC. 

sampler’s 
initials 

202 Peaxy Parkway 
Gailersburg, Maryland 20877 

(301) !I26402 

ylr 

Turnaround Time /5/D /s;lb/S-tcs /hhT P /.2& /&p / / 

I I I I I I I 

t 

Received By: 

I I I I 

Relinquished By: 

Lab Comments: 

GA W.O. 

remp: 

, 



: GP E NVZRONMENTAL SERVICES. INC. 
202 FMy Parkway 

I Date I Time I Samp’e 
Sample ID# Sampled Sampled 

(‘37) 
Matrix 

g /dZ3Y7* I h -23 040° c Da 

,,c)(/o&~ \ /O@V 1362 

/@ * Jr)-- 77 Relinquished By: Received for Laboratory By: Date/Time Date/Time 

Received By: Date/Time Shipper: Airbill No.: 
Relinquished By: I Date/Time 

Received By: I Lab Comments: Temp: -I 
r 3 W.O. 



GP E NVZRONMENTAL SERVICES. INC. 
202 Pen-y Parkway 

Gaithersburg, Maryland 20877 
(301) 9264802 

Phone: y/c -“/zd-7&pD 
Date Time I Sample 

Sample ID# 
F 

ampled Sampled 
47) 

Matrix 

f- k.‘/k #&2i AtJ 

Relinquished By: I Date/Time 

, 
Relinquished By: I Date/Time 

Relinquished By: I Date/Time 

I sampler’s 

Initials 

CF 

COMMENTS 

Received By: 

Received By: 

I I I I I I I 
Relinquished By: Received for Laboratory By: Date/Time 

Date/Time Shipper: Airbill No.: 
I 

Lab Comments: 

G.P. W.O. 

I 

Temp: 



/ GP E NVZRONMENTAL SERVICES, INC. 

Pro iect: 

202 Perry Parkway 
Gaithersburg, Maryland 20877 

(301) 9264802 

namund Time /5-m./ 
/ / / ..--,I. ..-,--.. - q 

/ / /,/ 
8 /3/l/~/J/J/i/~/ 

‘. ., l.,/il _,/,I~ .,,/ / 
Yient 

Send Resub To: 

Daterrime 

Relinquished By: Date/Time 

sampler3 
Initials 

E PAD 

f- ;/ COMMENTS 

j 

i 

I I I 
Received By: u-cy--97 qelinquished By: 1 Received for Laboratory By: 1 Date/Time 

Received By: 

Received By: Lab Comments: 

Date/Time Shipper: 
I I 

Airbill No.: 

Temp: ’ 

F 9 W.O. 



APPENDIX C 

BORING LOG SHEETS 

Appendix C.l Boring Logs from October 1997 
Appendix C.2 Boring logs from Phase I Site Inspection Report 
Appendix C.3 Boring Logs from Phase II Site Inspection Repout 



APPENDIX C.l 

BORING LOGS FROM OCTOBER 1997 

SITE 12: 12 BORINGS 
SITE 42: 1 BORING 



PROJECT NAME: . _--~~ . 
PROJECT NUMBER: 7 \29- -DATE: 

1 
I I;: 

I 3P I 

I I 

Remarks: Y‘ &KU Co&f5 ‘SpAAq~ ~~rz_ur’M~w6~ c Lcwiw Background @pm):l 

w/-m/N 

Converted to Well: Yes r/ No Well I.D. #: S\tWf’O, 1 



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

Matohl CbssNlatlon 

Drilling Area 
Background @pm): c 

Converted to Well: Yes ~~ No Well I.D. #z 



-- - 

PROJECT NAME: rho/w HEM 
PROJECT NUML-. __ 

BORING NtiMBER: . . _ 
iER: ‘- ‘Ita‘? 

3 R% w (30 2 
DATE: IO-q-Q7 
GEOLOGIST: - ILLING COMPANY: 

Drilling Area 
Background @pm): [zz 

Converted to Well: Yes 



PROJECT NAME: JJhn CkLLdL BORING NUMBER: tip-OJ 
PROJECT NUMBER: 712s DATE: lo-T-47 
DRILLING COMPANY: HpIcLDlti t(lrAizR GEOLOGIST: QhvL awts 

DRILLING RIG: 
I I I I 

f 
n 
r 

Drilling Area 
Background @pm):[r 

Converted to Well: Yes No Well I.D. #: S \Lrup(Pcf 



PROJECT NAME: /~lfOA AQqo( .4?z BORING NUMBER: WPb5 
PROJECT NUMBER: 7tt9 DATE: 44 -q-y7 
DRILLING COMPANY /-lrrr( ,A t&ur GEOLOGIST: PbuL tlm45 
DRILLING RIG: &&oe(rutsew #blv , DRILLER: filCL T(WE3 

MATERIAL DESCRIPTION 
w mph 6-MJ s--P- m--w U 
w0.m (rt) CMRQD Racovqf uuw 

SmP- (apo\nl *r-w 
s 

rypr- M 
RQD ltuaN0. L-m - e-=7 

or Malww ctassnk8uon 
kmv8l Rak . 

Converted to Well: Yes No Well I.D.* S/ZcJPcD5 



t=)wr\rrbu LUU 

PROJECT NAME: 
PROJECT NUMBER: 

#Aatd8I cbdftcrtlon 

I 
. Whemmckcortw&ontermckkdtn\srr. 

- h&do monitor rafng in 6 foo( intmh Q borehole. kram radii frsquucy 1 dustad ma- tad. Drilling Area 
Remarfcs: Lf )&G- c-c? ~&~YL~uG& ~/~LI.Lc,~c & ,++.,a Background (ppm):c 

t;u(L CCTNoiv&iC . , 

.- 
Converted to Well: Yes Ly No Well I.D. #z 5 [ 2 WY@& 



PROJECT NAME: &?##kw K: 
PROJECT NUMBER: 7129 
DRILLING COMPANY: 

4 DRILLING RIG: 

-’ - 
-. - 

7, 
-. - - -- 

Drilling Area - 
Remarks: 13ackground @pm):( 

Converted to Well: Yes 
/ 

No Well I.D. #I 



BORING LOG * -3’ - -’ - 
-L 

1pWO-l- 

Background @pm):’ _ 

Converted to Well: Yes No Well I.D. #: q&p&q& 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

,x --, DRILLING RIG: 

,- 

~ORl~G LOG 

l whnfookcoring.onlorfock~. 
” Irds& monitor rood@ in 6 fool inlo~~h 0 borohole. huwsa radnq froqwwy ldontod rupowa mad. 

Remarks: 

Converted lo Well: Yes ,/ No Well I.D. #I 

Drilling Area 
Esackground @pm):[r: 



- _-.- - 

1 I I I I I I 

I II I 

- 40 - a6ed 



BORING LOG Page - of _ 

PROJECT NAME: 3lTfz 17 ~‘RS rmwt-Gm BORING NUMBER: Ic(T: 12 6 w 0 fj- 
PROJECT NUMBER: 1 \7Y (,, DATE: 5 77 
DRILLING COMPANY: &MQIN l-(cr&& GEOLOGIST: -E!i&i!! _, ,,-. 
nbu I INP- PIG. h-t\/ Mu ‘;‘ fhz~PnRP nRll I FR- t2.I 1 Y.lAl?C 

Converted to Well: Yes No Well I.D. $z 



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

BORING LOG Page - of _ 

BORING NUMBER: Kr l2-66~3 6 
DATE: 0-g-77 
GEOLOGIST: f=drusw 
DRILLER: 

S 
C 
S Remarks 
. 

-~monitorrmdingin6footinlwh(Pborohdo. lncraserwdinghqmncyYobmtdnrponuroad. 

Remarks: 
Drilling Area - 

Background @pm’ _ 

Converted to Well: Yes No Well I.D. #: 



. . 

BORING LOG Page - of _ 

PROJECT NAME: 2~01 AU CIEA~ BORING NUMBER: 034 2. 3 p a~ 
PROJECT NUMBER: 7129 DATE: m 7 -9-y 
DRILLING COMPANY: fi~o l r~ I-(u REQ GEOLOGIST: NAit’ 
DRILLING RIG: 6 

l--l--+ 

, DRILLER: 

MATERIAL DESCRIPTION 
I I U 

~bf-w 
S 

-rab*ncy C 

co&’ 
Remarks 

8 : 

u bhtrhl Chstfiatlon S f x 2 
Itock 

” Jndudo monitor i’mding in 6 fool iadowab 0 borohob. incraso radii froquoncy Y obmtod raponu rnd. Drilling Area 
II Remarks: SA q yy 1 D , 2 ID &I;+ SYnrl? Background (ppm):c 

Converted to Well: Yes J No Well I.D. I: C3Y Z ,MW C3Y 





S 

ss 

X 

s-s 

SS 

;s 

& 

ii 
t: 
K 
S 

- 

25 

100 

LOO 

100 

100 

LOO 

15 

20 

12 

16 

15 

1341 

.34! 

1441 

.45: 

45f 

SO: 

BG 

BG 

BG 

BG 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

t3G (BACKGROUND) = .OZppm BBG = BELO\N BACKGROUND- 

(O-2 feet) Very dry silty clay. Tan with roots, 
Not enough recovery for sample. 

(4-6 feet> Sand and silt fine grained sand with some 
silt, dry. 

. 

(Y-10 feet) Brown silty clay with some fine sand. 
C\ay brown mottled with gray clay, 

(14-I 6 feet) Clay, stiff brown with reddish iron 
st rea ks. Some orgaincs. Dry. 

(19-21 feet> Stiff medium dark brown clay with 
organlcs and lignite, 

:24-26 feet) Brown clay, 24,O to 24.5 feet, Meduim 
grained, well sorted sand 24.5 to 26.0 feet, wet. 

WATER TABLE @ 25' 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 

BORING Bl 
SITE 42 
NSWC Indian Head, MD. 

DATE: 04/l O/92 1 DWG NAHEt IHBURl 



DATE OF BORING1 lo/lo/91 

:s 

ES 

3 

ss 

55 

1oc 

100 

73 

1oc 

18 m4 

15 

12 

22 

8 

13 

'84 

m5 

191 

J 

4 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = CO.1 porn 

(O-2 Feet) Orange brown silty clay with some s&d 
and a trace of organics. 

(4-6 Feet) Orange and gray mottled clay wiht some 
silt. 

9-l 1 FEET) Silty sand, brown with gray clay, wet, 
9.0 to 9.5 feet). Clayey silt mottled with brown 

ciay sitff, slightly moist (9.5 to 11 .O feet). 

(14-16 FEET-) BROWN-ORANGE CLAY WITH SOME GRAY MOTTLES. 
MINOR ORGANICS, STIFF AND DRY. 

( 19 -20 Feet) Brown orange sandy silt, firm dry 
(19.0 to 20.0 feet). Grqy and oran e clay with some 
silt, firm and wet (20.0 to 21.0 feet . 3 

Gronudwater 8 20.5 feet. 

(24-26 feet> Fine grained sQnd with silty & clays, 
brown and wet, 



I DATE OF BORING 1 lo/lo/92 

od 
J 

k 
f 
? 

T 

t 

II- 

c 

0 

1 

Q 

1 

0 

52 

0 

6 21 

-I 

1 S 

j- 

:S 

S 

SS 

S-S 

100 

.OO 

100 

100 

J 
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037 

037 

04: 

.lOO 

110: 

I 

BACKGROUND VAPOR READING = 0.2 ppm 

IO-2 Feet> Sandy silt-very hard Brown to tan (0 to 
1.5 feet). Sand and gravel wlth quartz, Sand IS 

ledium to coarse grained, gravel IS fine gralned (015 
to 1.3 feet). 

BG :4-6 Feet) Silty ciay, brown mottled with gra’y clay, 
with some organics, 

BG (9-10 Feet) Gray to brown silty sand. Sand is fine to 
medium grained and poorly sorted. 

BG (14-16 Feet) Silty clay with fine grained sand and some 
organics. Orange to brown, stiff and dry. 

BG (19-21 Feet) Brown to orange sltty clay with organlcs 
(19,O to 19$7 feet), Fine grained silty sand, mclist 
(19.8 to 21.0 feet>. 

BG (24-26 Feet) Gray, fine to medium grained sand, wet. 

DESCRIPTION CIF SUBSURFACE 
MATERIALS 

SITE INSPECTION 
PHASE I BORING B3 

OLSON ROAD LANDFILL SITE 42 

NSWC INDIAN ,HEAD, MD. , NSWC Indian Head, MD. 

DATE! 04/l O/92 1 DWG NAHE~ IHBOR3 
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;S 

SS 

S 

BORING ’ 10/10/91 I 
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100 

100 

100 

ti 
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25 
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13 

21 

17 

15 
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002 

408 

412 

,421 

TE INSPECTION 
BORING B4 

OLSON ROAD LANDFILL ’ SITE 42 

NSWC INDIAN HEAD, MD. NSWC Indian Head, MD. 

DATE 04/l O/92 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = (0.1 ppm 

(O-2 feet> Orange to brown silty clay with some sand, 
dry, stiff, minor orgalncs and some, iron staining. 

(4-6 feet> Orange to tan Hty sand. Red orange silty 
c\ay with Iron staining, 

(9-11 feet) Gray orange clayey silt with some sand. 
Moist to wet, 

(14-16 feet) Red orange clay with organic mottling. 
Some iron staining, dry stiff, 

(19-21 feet) Red orange cloy with some iron staining 
sttff but moist. Red orange sandy silt with iron staining 
wet and Firm, 

(24-26 feet) Rrange to brown medium to fine grained 
sand with some silt (24,O to 24,3>, Gray medium 
Qrained sand moderately well sorted, wet (24,3 
to 26.0). 



i! 

i 
k 
x 
jS 

SS 

s-2 

ss 

SS 

;S 

ss 

00 

100 

00 

1oc 

DATE OF BORING! 

i5t 

70: 

‘15 

72 

SITE 

DESCRIPTION OF SUBSURFACE WELL CONSTRUCTION 

MATERIALS DE:TAILS 

O-2 feet) Topsoil (0 to 0.2 
'eet). Remaining sample stiff 
md dry with organics, 

4-6 feet> Gray to orange 
;andy silt, moist and stiff’. 

(9-11 feet> Gray silty sand 
with some clay, moist. 

114-16 feet> Brown to orange 
stiff c\ay mottled gray 
with iron staining and some 
Irganics, dry. 

(19-21 feet) Reddish brown 
clay with si\t and some sand, 
mottled with gray ciay, some 
organics. 

124-26 feet), Medium to fine 
grained moderately well sorted 
sand with some silt and clay, wet. 

(29-31 feet> Medium to fine 
grained sand, some clay, wet 

flC$&RETE PAD 3’X3’X6” W/4 BUMPER 

r CAP _ 
GROUND ? 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

; 
1( 
Y 

4’DIAMETER 
SCHEDULE 40 PVC 
RISER PIPE 

FINE SAND TO 

10’ OF 0.01’ SLO- 
n- PVC WELL 

SCREEN TO 19’ 

20140 SILICA 

CASD(G SET e .2900 f nr, 

INSPECTION 
-r T I BORING-5 / MW--1 

PHASt L PHASE I - SITE INSPECTIIIN 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD, 

NSWC INDIAN HEAD, MARYLAND 

DATE! &t/29/92 DWIG NAME! IWVL 
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r BORINGI 101091 
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1621 

64C 
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DESCRIPTION IIF SUBSURFACE 
MATERIALS 

‘1 
I I - 

,: 
! . ;; BG <BACKGROUND> = 0,Oppm , . : l OZ 

I ‘Xl SAMPLE 

BG ( 4-6 feet> Sand and gravet 
I nsuf f icient recovery for 
c ;ampllng, 

BG (9-11 feet> Gravel and cobble 
fi\l becoming a brown 
silty clay with orgainics 

and It-on staining, 

BG ( 114-16 feet> Reddish brown clay 
stiff and dry (14,O to 14a4 feet) 
i vledium to coarse grained sand. 

(19-21 feet) Brown medium 
grained sand, wet, RemalnlnQ 
sample gray medium grained sand, 

BG (21-23 feet> Gray sand changing I 
to an orange medium gralned 
sand at approximately 21,3 feet, 
Wet with minor orgaincs, 

(24-26 feet> Gray clay with 
very little silt or sand, moist, 

- c 
k INSPECTION 
ASE I 

BORIN G-6 / MW-2 
PHASE I - SITE INSPECTION 

WELL, CONSTRUCTION 
DETAILS 

GROUND 

CASING BOTTOM SET @ 26 FEET. 

3’X3’X6” w/4 BUwER 

I LOCKING CAP _ 

PELLET SEAL 

AND TO 13.8! 

- I-. - 
- 
- 
- 
- 
- 
- 10’ OF 0.01’ SLOT - 

PVC WELL 
%~REEN - 

- 

- 
- 
- + 20\40 SILICA 
- SAND TO 14.5’ 
- : 
- ‘. 
- 

- 
- 
- 

SON ROAD LANDFILL NSWC INDIAN HEAD, MARYLAND 
WC INDIAN HEAD, MD. 

DATE1 04/ 1 O/92 DWG NAME1 IHBORl 
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! jS 00 16 51” IR 
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! SS 100 15 53 IR 

SS 100 13 54; NR 

- 

ss 100 551 NR 
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- 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = No readings, 
insturment malfunction. 

(O-2 feet) Brown silty clay with some sand & organic 
layers 

(4-6 feet> Brown Silty c\ay mottied with gray clay, 
Stiff, 

(Y-11 feet> Fine gralned sand - gray wlth sl1.t & clay. 
Minor organlcs, moist, 

(14-16 feet> Stlty clay (14.0 to 15.2’) with some 
brown dry clay, Clay with minor silt & organics, 
Stiff & dry (15.2 to 16.0>, 

(19-20 feet) Clay with minor silts & organlcs (19.0 
to 19,4’>, Sllty clay (19+4 to 20,1>, Sand gray, 
medium grained, wet (20,3 to 21,0), 

Boring terminated at 21 feet, 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD, 

BORING B7 
SITE 42 
NSWC Indian Head, MD, 

f DATE! 04/29/92 1 DG/G NAME1 IHBOR7 



BORING! 10/14/91 I 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND> = 2.0 ppm 

CO-2 feet> Grave\, No recovery, 

:4-6 feet> Clay with moderate amounts of silt and 
fine grained sand, brown mottled gray clay with some 
3rganics moist. ( 

(Y-10 feet> Tight red clay wiht iron staining at 
approximatley 98 feet iron concretions and some 
organics, dry. 

(14-16 feet> Red silty ctay with some orgaincs, 
dry and stiff, 

(19-21 feet> Tight reddish brown clay, (20.2 to 20.8 
feet>. Silty clay with fined gralned sand and organlcs 
with iron staining (20,8 to 21,O feet). 

I Boring terminated at 21 feet, 

INSPECTION 
PHASE I BORING B8 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD, NSWC Indian Head, MD, 

DATE1 04/29/92 DWG NAME1 IHBUR8 
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SITE INSPECTION 
PHASE I 
I-II 'Fl-lhl Dl-lhll LANj-jFIjJL 
Ui-SUIY munu 

NSWC INDIAN 0 .-.’ UF4D, MD. 1 $$~%t~an He& MD, 
1 DATElO4/29/92. 1 DWG NAH~~IHBlJR9 

DESCRIPTIIIN OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND> = ,02ppm BBG = BELOW BACKGROUND _ 

O-2 feet> Gravel and clay. 

'4-6 feet> Red to brown clay mottled with gray clay, 

;ltff and dry, 

(q-10 feet> Sand (9.0 to 9*3 feet). Moist brown clay 
wlth some silt (9.3 to 11.0 feet). Very stiff (10.3 
to ll,O>. 

(14-16 feet> Reddish brown clay with silt and 
organics, stiff and dry. 

(39-21 feet> Red to brown clay (19.0 to 20.8 feet). 
Sand, medium to fine grained with some sitt and 
organicsq 

Boring terminated at 21 feet. 



DATE IF BORING1 .0/09/91 
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43 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND> = 0,lppm 

No sample 

REDDISH BROWN CLAY WITH SOME 
SILT AND ORGANICS, MOIST. 

GRAY MEDIUM GRAINED SAND, WET 

14,0-14,8’ GRAY SAND, INCREASING 
SILT AND CLAY WITH DEPTH, WET. 
14.8-16.0’ TIGHT GREEN CLAY. 

GREEN CLAY. MOIST CLEAN, 

WELL CONSTRUCTIDN 
DETAILS _ - 

GROUND 

4’DIAHETER 
SCHEDULE _ 
40 PVC 
RISER 

-. 
-. -’ - - - .: -- -. 

1 

- - : -’ -. -’ - -. - ‘; - : - : -I - - . . . . - 

10’ OF 0.01 
c SLOT PVC 

SCREEN 

INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 

BORING-10 / MW-3 
PHASE I - SITE INSPECTION 

NOS INDIAN HEAD, MARYLAND 

1 DATE1 04/l O/9? DWG NAME1 IHBDRl -. --. 



2 cf 
:z 
:g No reading, insturment nalf unction. 

7 018 UR O-2 feet> BIa'ck (stained> clayey sand (0 to OJ>, 
\ed to brown clay, 

92 13 020 NR 4-6 feet> Reddish brown clay with slit and some 
‘ine sand mottled with gray clay, minor organics 
moderately stiff and dry. 

26 ,03c NR (9-11 feet> Brown silty clay with 1;ttle to no 
organics, mottled with gray ciay and some possibly 
fill. 

58 ,032 NR Duplicate sample (11-13 feet>. same to 128 changes 
to tight clay, brown to gray. 

92 

100 

100 

23 104: NR <14-16 feet> Tan to brown mottled clay, some 
iron stalnlng, 

ss ,100 NR 

! i 

(19-21 feet) Reddish to brown stiff clay with . 
organlcs and iron stalnlng, 

1110 NR ( 124-26 feet> Brown medium grained sand (24,O to 
; 24.2 feet>. Gray sand and clay with some silt (24.3 
to 26,O feet). 

Boring terminated at 26 feet. 

INSPECTION 
PHASE I BORING Bll 

OLSON ROAD LANDFILL SITE 42 

,NSWC INDIAN HEAD, MD, NSWC Indian Head, MD, 
DATE1 04/29/92 DL’G NAMES IHBORll 

DESCRIPTION UF SUBSURFACE 
MATERIALS 



BORING! 10/16/91 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND> = 0.2 spm 

10 sample. . 

BG :4-6 feet> Black stained clay, silt and sand Red 
rlay (4 inches>, 

0.4 (g-10 feet> /sandy silt and clay, insuff &lent 
recovery for a sample, 

BG <14-16 feet) Clay, with moderate amounts of silt and 
some sand, Gray clay, wet 

(19-21 feet> Brown clay mottled with gray clay (19,O 
to 19.2 feet), Gray to brown, medium to fine grained 
sand, 

BG (24-26 feet> Reddish medium to fined grained sand 
wit some clay <24,0 to 24.5 feet). Medium grained 
moderately well sorted grand sand, wet (246 to 26#0 
F eeth 
WATER TABLE @ 25’ 

[Tr INSPECTION V. . 
PHASE I 
CILSIIN ROAD LANDFILL 
NSWC INDIAN HEAD, MD, 

BORING B12 
SITE 42 
NSWC Indian Head, MD, 

I DATE1 04/29/92 1 DWG NAME1 IHBClR12 
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DATE OF BORING 110/16/91 I 
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ITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. ’ / DAT;!;zn:in H yc#,, ;L;,,,.,3 

DESCRIPTION c3F SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = 0.015 Ppm 

(O-2 feet) No sample co1 lected, 

(0.4-0.5’) Gray to brown sandy clay and silty 
sand, 0.5’orange to gray clay with some scqd, stiff, 

(9-11 feet> Orange gray clay, Stiff. 

(11-13 feet) Gray clay, stiff. 

(14-16 feet) Reddish gray ciay with some orange 
and some iron staining, Moist, 

(19,O - 20*7'> Gray medium grained sand, wet, 

Boring temtninated @ 21 feet. 
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BORING’ 10/16/91 
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82 

183 

Pot 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPCJR READING = 0.01 ppm 

(O-2 feet> No sample collected, 

:4,0 - 6,O feet> Sandy si\t with organics and rock 
fragments (4.0 to 4.5 feet). Fit\ material (4.5 to 
4,8 feet), Two samples attempted, low recovery, 

(9,O - lo,0 feet) Dark gray to brown sandy clay, 
Saturated. 

113 - 15 feet) Dark gray sandy clay, Saturated, 
-irm, 

Boring terminated @ 15 feet. 
Intersected groundwater. 

n 
SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL ’ 
NSWC INDIAN HEAD, MD. 

B0RIN.G B14 
SITE 42 
NSWC Indian Head, MD. 

DATE1 10/16/91 II DWG NAME1 IHBtlR14 



II DATE OF BORING1 10/18/91 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = 0.0 DDf’l 

(O-2 feet) No sample co\ lected. 

(4-6 feet) No recovery. Ply wood & concrete fill. 

(9-11 feet> Brown and gray mottted clay with1 silt and 
minor amounts of sand filt, 

(14-16 feet) Reddish brown clay mottled with gray 
clay (14.0 to 15.1 feet). Moderate silt and minor 
sand. Organics .( 15.1 to 16.0 feet). 

(19-21 feet) Brown sand with minor siit & clay (19.0 
to 19.8 feet>. Gray medium fine sand with minor amounts 
of silt & cloy (19,8 to 20+8 feet), More clay (20,8 
feet to 21.0 feet). 

Boring terminated @ 21 feet, 
Intersected groundwater, 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 

BORING B15 

ndian Head, MD. 

DATE1 04/20/92 1 DWI; NAME! IHBORlS 



DATE OF BORING: 10/18/91 
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DESC,RIPTIClN CIF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = CO.01 ppm. 

(O-2 feet) No sample coliectedS 

4-6 feet> Clay, Silt & gravel, Low recovery. 

Zll-16 feet> Clay with fine gravel (cement), Minor 
staining, no odor, Low recovery, Sampie 42B16-3C 
~(1s collected from boring cuttings due to low sample 
-ecovery from the split spoon, 

:14-16 feet> Clay and silt with wood & concrete. Low 
-ecovery, 

16-18 feet> Brown medium to fine grained sand (16.0 
:o 17.6 feet>. Gray medium to fine grained sand 
joist (17.6 to 18,O feet), 

18-20 feet) Brown medium to fine grained sand (18.0 
:o 18,9 feet>, Gray medium to fine grained wet sand 
18.9 to 20.0). 

Boring terminated at @ 21 feet. 
Intersected groundwater, 

JSPECTION II 

DATE1 04/30/92 1 DWC NAME1 IHBOR16 

PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN .HEAD, MD. 

BORING B16 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = 

(O-2 feet> 1.2 inches of brown silty c\ay, dry, A lay 
of peat (0.75 imches) . Some thin layers of poorly 
sorted, medium to fine groined sand. 

(4-6 feet> Sandy siit and clay. Clay mottled gray 
and orange with minor organics Sand is poorly sorter 
and fine to medium grained. 

(Y-11 feet) Very stiff, gray and orange mottled clay 
with Iittle silt and no sand. M i nor amounts of 
organ i cs I 

(14-16 feet> Si It, sand and clay mottled orange 
and gray with some organ its, 

(19-21 feet) Moterately sorted, medium grained sand 
(19 to 20 feet>, Gray and orange mottled clay, wet 
(20 to 20.6 feet). Rena i n der is gray medium grained, 
moterate ly we t 1 sorted san.d, very wet, 

Boring terminated at 21 feet, 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFI 
NSWC INDIAN HEAD, 

LL 
MD. 



DATE .OF BORING: 03109192 
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DESCRIPTION OF SUBSURFA,CE 

MATERIALS 

(O-2 feet). Sand, small grave\ and wood fyagments 
with iots of drganics. 

(4-6 feet) 
orange c iay 

(q-11 feet> Stiff, brown to pink cloy mottled with 
orange clay Minor amounts of organics, 

i’th some gray and Clay brown mottled w 
Minor organics, 

(14-16 feet> Clayey s 
with some organ its, 

i It, mottled orange and Qr QY 

(19-21 feet) Brown to reddish-brown, stiff cl 
(19,O to 20,8 feet), Poorly sorted orange si I 
(20 to 20.6 feet). 

OY 
ty san 

(21-23 feet) Fine grained sand orange with some 
organics (21,O to 21.5 feet). Medium grained 
orange sand (21 #5 to 22,5>, All wet, 

Boring terminated at 23 feet, 

SITE INSPECTION _I 
PHASE I BORING B18 

OLSON ROAD LANDFILL SITE 42 

,NSWC INDIAN HEAD, MD. NSWC Indian Head, MD. 

DATE1 04/07/92 DWG NAMEl IHBOR18 



WELL ~INSTRUCTION 
DETAILS 

6 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

GROUND 
bJkk ACE 

AS 
2, 

\ 

\ 

\ 
4f 
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- - - 
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A 

TEMPORARY WELL, 

4’DIANNETER 

SCHEDULE 40 PVC 

RISER PIPE 

O-2 feet) Low recovery - llrganrcs s11ty sandy cby 
11th some mall grave\. 

Z-4 feet> No recovery. 

9-11 feet) Orange to gray mottled clay with nlnor 
mounts of silts and organics. 

BENTLINITE 
-PELLET SEAL T 

11.6’ 

I- 
FINE SAND TD 
13.7’ 

14-16 feet) Reddish-orange silty clay and c\ayey 
:ilt. Lots of organics and moist. Several thin seams 
If very fine grnined sand. 

10’ q !F 0.01’ SLOT 
PVC WELL 

SCREEN TO 17.5’ 19-21 feet) Brown medium graIned sand with orgarncs 
+ay medium grained moderoteiy sorted sand with thin 
ens of clay. 

20/40 SILICA 
#- SAND TO 15.0’ 

Soil sampbng ternlnated at 21 feet, 

CASING SET @ i!7.50 FEET, 

BORING 19 / MONITORING WELL 4 
SITE 42 
NSVC INDIAN HEAD, MD. 

SITE INSPECTIIJN 
PHASE I 
OLSON RUAD LANDFILL 
NSWC INDIAN HEAD, MD. 1 

I 
- ~- I .* 

1 DATE1 04/07/92 1 DWG NAlME~IHH\*1+ I 
c . 
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DESCRIPTION OF SUBSURFACE WELL CONSTRUCTION 
MATERIALS DETAILS 

CO-2 feet> No sample collected. 

. 

:4-6 feet) Clay brown with minor amounts of silt Qnd 
2rganiCSs 

(9-11 feet) Sandy cLay with nlnor anounts of SIlti 
A thin sandy layer at 10.0 to LO.3 feet. 

14-16 feet> Clay very hard with some organics and 
ron staining, 

119-21 feet) Poor to moderately sorted fine to 
?edium grained sand, orange to brown, wet, 

:24-26 feet> CLay, stiff brown (24.0 to 24.7 feet). 
Yoderotely sorted nedlun grained gray sand, wet c24.7 
to 26,O feet). 

Soil sanpling terminated at 26 feet. 

COMPLETED AS A TEMPORARY WELL 

GROUND 
SUKFACt 

4-Inch Diameter 
Schedule 
40 PVC 
Riser 

+ Bentonlte 
seal to 11.9' 

* Secondary 
Filter 
Pack 10120 
Ssilica Sanl 
15' to 13.5' 

10' of 0.01’ 
Schedule 40 
PVC Screen 
Top at 17.0’ 

Primary filter 
*pack 20140 

s11ica sand 
15’ to 27’ 

CASING SET @ 27.0 FEET, 

) DATE1 u4/07/92 1 DWG NAME1 IHMWS 
I 

SITE INSPECTEUN 
PHASE I 
DLSCIN ROAD LANDFILL . 
NSWC INDIAN HEAD, MD. 
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DATE OF BORING: 03/11/92 I 
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DESCRIPTICIN ClF SUBSURf-ACE 
MATERIALS 

(O-2 feet) No sample co1 lected, 

(4-6 feet> Clayey SI It with some fine grained sand 
with minor amounts organics (4,O to 5,9 feet), Clay 
red to gray, stlff I 

(Y-11 feet> Si It and sandy.. Sand fine to medium 
grained with a fair amount of si It and some clay with 
minor amounts organ iCS. 

(14-16 feet) Clay stiff orange to brown v/ith minor 
amounts si Its and- lots of organics. 

(19-21 feet> Dark brown sand meduim gra ined with some 
si Its and clays, Minor amounts of organ i CS e 

(24-26 feet) Clay brown stiff (24.0 to 25.2 feet>. 
Jrange and gray sand, moderately sorted, nedlum 
grained sand with some organics, wet <25,2 to 26,O 
feet>. 

Boring terminated at 26 feet. 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

(O-2 feet> No sample collected, 

(4-6 feet) Si Ity sand orange. Sand medium to fine 
grained with minor amounts of clay (4,O to 5#7 feet>, 
C(Q)/ Stiff, brown (5.7 to 6.0 feet). 

19-11 feet) Clay st 
lnd gray clqy (teafs 
Jrained with some si 

iff, brown (9.0 to 9.3) orange 
and sticks), Sand medium to fine 

Its (9,3 to 11 ,O feet), 

:14-16 feet> Brown to gray mottled clay, wi th m'i nor 
mounts of sitts and fine grained sand. 

(19-21 feet> Brown to orange mbtt\ed clay with some 
gray ctay, Stiff, with some organics (19,O to 20,8 
Feet>. Red si It and sand moist (20.8 to 21.0 feet). 

3oring terminated at 21 feet. 

PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 

1 I DATE1 04107192 DWG NAMEl IHBllR22 
- 



II DATE OF BORING1 03/20/92 

Il=- 

, 

z” : .e-*- 
L 

26 

2 

e 

J 

; 

= 

35 

4 

.4 

14 

14 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

BACKGROUND VAPOR READING = 

(O-2 feet) No sample co\ lected, 

5-7 feet> Si ity clay brown with a layer of SI It, dry, 

(lo-12 feet) 
5i Its. Some 

:15-17 feet C I ay brown to gray mottled, tight, 

Clay Stiff, gray with minor amounts of 
iron staining. 

(20-22 feet> Clayey si It brown to red with some fine 
Jrained sand, moist, 

(25-27 feet) Sand and si It gray with minor organics 
md some clays, wet, 

Boring termlnated at 27 feet. 
n- - - 

SITE INSPECTION 
PHASE I 
OLSON ROAD LANDFILL 
NSWC INDIAN HEAD, MD. 

BORING 824 

DATE, 04107192 II DWC NAME1 IHBOR24 
I- 



APPENDIX C.3 

BORING LOGS FROM PHASE II SITE INSPECTION REPORT 

The boring logs in this appendix were copied from the Final Site lnsoection Retort: 
Phase II Indian Head Division, Naval Surface Warfare Center (E/A&H, 1994). The 
borina loas were prepared by ENSAFE/Allen & Hoshall, and published in the 1994 

w v . . 

report. 
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BURING: 
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24 
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31 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

B(: (BACKGROUND) = 0.0 ppm 

Xl-2 feet> No recovery, 

C-7 feet> Stiff to medium Stiff. brown and gray mottled 
clay with some poorly sorted sand. 

(lo-12 feet> Medium to coarse grain gray sand with small 
Size gravel; PIOiSt. 

(15-l 7 feet) Very stiff brown to gray mottled cloy, dry. 

(20-22 feet) Very Stiff brown to gray Clay; dry, 

<25-27 feet> Very Stiff clay With some pockets of fine 
gray sand; dry, 

BORING TERMINATED AT 27’ 
I 

SITE INSPECTION 
IHDIVNAVSURFWARCEN 

I 

SITE 41 
INDIAN HEAD, MARYLAND BORING 41 SBOI 

I DATE: 09/29/92 DWG NAMEl 41SBOl 
h 



DATE OF BORING: 08/31/92 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

EC (BACKGROUND) = 0.0 ppm 

10-2 feet> Black ctayj possibly coal (f ram previous 
;tockpile> and slag fragments, 

15-7 feet> Upper portion coal, Orange/brown to gray 
mottled clay with some fine Qrained sand with medium 
size gravel, 

17-9 feet> Low recovery, Clay with moderate amounts of 
sand and some fine gravel. 

19-11 feet> Clay with moderate amounts of fine Qrained 
sand. Low recovery. 

(1 l-l 3 feet) Wood and coal in upper portion. Gray medium 
to fine grain sandy clay; moist. 

113-15 feet) Very low recovery, 

(20-22 feet> Clay with moderate amounts of fine to 
coarse gralned sand, 

BORING TERMINATED AT 22’ 

SITE INSPECTION 
IHDIVNAVSURFWARCEN SITE 41 

INDIAN HEAD, MARYLAND ’ BORING 41 SB02 

t DATE! 09/29/92 1 DWG NAME! 4lSB02 



I 
;a- g & _ 
$9 I- 2 t DESCRI?TION OF SUBSURFACE 
-b w ,“rr” 2 

/ Y 
,g 5 s d F 

$LYg y MATERIALS 

$8 

BORING DATE 09/01/92 

D-2 feet) Land and clay (O-L6 ft,> with 

some fine gravel, coal and slag at 0.8- 
f .,6 ft, 

5-7 feet) Wolst clayey sand with mediur 
iiZe graVe!j low recovery. 

:10-p feet) Medium to flne yarned wet. 
clayey sami 

(l$-17 fee?) Brown gray mottled stiff clay; 
. 

BORING TERMINATED AT 18’ 

I SITE 41 

WELL CONSTRUCTION 
DETAILS 

..;:s; 
;.I-:: 
*.r:. Fine SilicO 
. . . : 

K 

..c..:" sand f liter 
‘:.b- pack 
‘_ 

+ 

4' Diameter 
Schedule 40 

: 

PVC riser 

-. 
1.L I _ * 

.4 
Coarse SiliCCl 
sand filter 

of 0,010' s1ot 

PVC Screen 

I 

SITE INSPECTKIN BORING 41SB03 

IHDIVNAVSURFWARCEN MtlNITClRING WELL 41MWUl 

INDIAN HEAD, MARYLAND 



!5 

00 

.oo 

E DESCRIPTION OF SUBSURFACE 
2 
k Y 

MATERIALS 
ii: ;: ! 

507 

51i 

52( 

BORING DATE 09101192 

feet> 2 in. concreke, 8 inI coal and 
:1ag, 2 in. brown clay with ,coal and stag. 

5-7 feet> Brown medium to fine grained 
;andj moist. f 

110-12 feet> Light brown sandy clay 
( :lO,O to 10,3 feet>, Medium to fine 
( Brained sand with small gravel-fining 
I Jpward sequence (10.3 to 12.0 feet>j 
I ?OiSt, 

(15-l 7 feet) Poorly sorted medium to fine 
grained light brown clayey sand (15.0 to 
15.6 feet). increasing amounts of clay (15.6 
to 16.8 feet). Gray sand with small gravel 
(16.8 to 17.0 feet). 

BORING TERMINATED AT 17’ 

WELL CoNSTRUCTIoN 
DETAILS 

GROUND 
SURFACE 

Al 
Wi 

- 

i 
. 4 

. 
+.:c. : 
y:-:: 
.A;.; 
:.Y 
..d. 
Y.)” 

‘/ 

.’ 

‘_ 

4)- 

‘: . 

- “. 

- ‘4 

. . . 

. 

- :. 

- _’ 

_ .. 
..: 

. 

--: 

_ 

I 
‘. 

bo 
itI- 
II 

ve grade mount 
I security casina 
- Grout wfth 

5 percent 
bentonite 

Bentonite seal 

Fine silica 
-sand filter 
pack 

4’ Dlaneter 
Schedule 40 
?VC riser 

Coarse silica 
-sand f liter 
pack 

-10' sectlon 
of 0.010' slot 
Schedule 40 
PVC Screen 

CASING SET @ 18.48'. 

SITE 41 

SITE INSPECTION BORING 41SB04 

IHDIVNAVSURFWARCEN MONITORING WELL 41MW02 

INDIAN HEAD, MARYLAND DATE1 10/02/92 bWG NAME1 4lMW02 
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BORING: 

38 

32 

LOO 

100 

8 

34 

20 

348 

300 

020 

BG 

BG 

BG 

DESCRIPTIDN OF SUBSURFACE 
MATERIALS 

Bc (I~ACKGROUND) = 0.0 ppm 

(O-2 feet) Low recovery, 2 in, of concrete, 6 in, 
of dry, orange clayey silt. 

(5-7 feet> Brown poor\y sorted medium to fine Qrained 
sand with moderate clays <5.0 to 6.2 ft>. Iron staining 
present; moist (6,2 to 6,9 ft>, 

(LO-12 feet> Tan medium to fine grained sand) poorly 
sorted with moderate claysj wet,‘ 

(15-17 feet) Very stiff clay, dark green to reddish, 
mottled; dry. 

BORING TERMINATED AT 17' 

SITE ‘INSPECTION. 
IHDIVNAVSURFWARCEN 

I 

SITE 41 
INDIAN HEAD, MARYLAND BORING 41 SB05 

I DATE2 09129192 1 DVG NAME1 41SB05 



DATE OF BORING: 09/02/92 

3s 

ss 

ss 

iS 

SS 

i!i 

2 

is! 
s - 

0 

100 

1DC 

LOO 

100 

12 

12 

16 

43 

DESCRIPTIUN OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND) = 0.0 ppm 
~~ 

(O-2 feet> No recovery. 

(5-7 feet) Wet, poorly sorted medium to fine grained 
sand with mottled clay. Iron staining near 7 ft, 

(7-9 feet> Wet, poorly sorted medium to fine grained 
sand with mottled clay. Iron staining throughout. 

(lo-12 feet> Poorly sorted fine to mediu.m grained sand, 
light brown with iron staining from 10‘5 to 11,2 ft. 
Green clay with some iron staining from 11#2-12 ft. 

(12-14 feet> Green clay with some Iron staining as 
above, 

BORING TERMINATED AT 14’ 

I 
SITE INSPECTION 
IHDIVNAVSURFWARCEN 
INDIAN HEAD, MARYLAND 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

I’ w 
-1 5 i $Wm c 

l S! 

i 

i 

7 

JO 

33 

33 

101 

jl 502 

511 

531 

BORING DATE 09102192 

(O-2 feet> No recovery. 

(S-7 feet) Moderately sorted medium to fine 
gralned sand) brown with iron stainIngI moist 
with minor clays. 

(7-9 feet> Same as above. 

(lo-12 feet> Sane as above but with increasing 
clay. Iron staining at 11.2-11.8 ft. Some c\ay 
clast present, and sand grain size increases with 
depth, 

<12-14 feet> Very stiff green clay with dark 
greenish bands, 

(15-17 feet> Very stiff green clay. 

I BORING TERMINATED AT 17’ 

b.‘ELL CDNSTRUCTIIIN 
DETAILS 

iRlY’JND 
URrCiCET 

. 
301 

th 

I 
I 

I 

g-- 

:. 

a'- 

I 

/e grade mount 
security casinc 

- Grout with 
5 percent 
bentonite 

Bentonite seal 

Fine silica 
‘sand fitter 
pack 

4’ Diameter 
Schedule 40 
PVC riser 

Coarse silica 
sand filter 
pack 

10’ sectlon 
of 0.010’ slot 
Schedule 40 
PVC Screen 

CASING SET @ 18.06 FEET. 

/ 

SITE INSPECTION 
IHDIVNAVSURFWARCEN 
INDIAN HEAD, MARYLAND 

SITE 41 
BORING 41SB07 
MONITORING, WELL 41MW03 

1 DATE: 10/02/92 1 DWG NAI~(EI 41flw03 



DATE OF BORING: 09/03/92 

3.S 

ss 

ss 

ss 

0 

8 

25 

17 

SITE INSPECTION 
IHDIVNAVSURFWARCEN 
INDIAN HEAD, MARYLAND a 

952 

305 

015 

325 

DESCRIPTIUN OF SUBSURFACE 
MATERIALS 

BG (BACKGROUND) = 0.0 ppm 

:O-2 feet> No recoveryj concrete cover, 

:5-7 feet) Medium to coarse, poorly sorted brown to tan 
sand with some fines and clay clast. 

(lo-12 feet) Medium to coarse grained, poorly sorted brown 
sand with some silts and iron staining, 

(15-17 feet) Very stiff, dry, greenish gray clay with minor 
amounts of brown clay. 

BORING TERMINATED AT 17’ 

SITE 41 
BORING 41 SB08 

I DATEI 09129192 1 DWG NAME1 4lSB08 



DATE Of BORING: 09/10/92 

I 
J 

B 
5= 

& 
Y 
u” 
iti 
s 
T 

33 

lO( 

LOC 

G 
3; 
z 
ii 
0 

17 

12 

140 

100 

110 

DESCRIPTIDN OF SUBSUi?=ACE 
MATERIALS 

BG (BACKGROUND) = 0.0 ppm 

3-2 feet) No recoveryj concrete cover, 

5-7 feet> Fine to medium grained sand; moist, 

10-12 feet) Fine to medium grained sand; moist. 

115-l 7 feet) Green gray, clay with some sib. Decreasing silt with 
depth. 

BORING TERMINATED AT 17’ 

SITE INSPECTION 
IHDIVNAVSURFWARCEN 

I 

SITE 41 
INDIAN HEAD, MARYLAND BORING 41 SB08R 

t DATE1 09/29/92 ‘1 DWG NAME, 41SB08R 
I 



I 
D’ESCRIPTION OF SUSSURFACE 

MATERIALS 

--J 

I- s: 
5 

_2f 

83 

LOO 

BORING DATE 09108192 

!451(0-2 feet> Medium to fine grained 
hoderately sorted tan to.dark brown 
sand. 0.0 ft. to 0.5 ft. is sand 
and t opsoilj s\ightly moist, 

55 

305 

315 

(S-7 feet) Clay with gravei and cobblesj 
moist. 

<lo-12 feet) Light brown ic rust medium 
to fine grained sand with SYO(~ gravel. 
Sand and clay nixed at 11.5-12.0 ft. Wet. 

15-17 feet) Green clay; mcis: and very sofi 

BORING TERMINATED AT 17’ 

I SITE 44 

WELL CONSTRUCTION 
DiTAILS 

GROUND 
- 

1 
I n A~OVQ wade noun-t 

th 
L 

t- 

securltv casinc 

- Grout wlth 
5 percent 
bentonite 

Bentonite se01 

Fine silica 
‘sand filter 

pack 

4’ Dioneter 
Schedule 40 
PVC riser 

Coarse SiliCO 
-sand filter 
pack 

_ 10’ scctlon 
of 0.010’ dot 
Schedule 40 
PVC Screen 

SITE INSPECTION BORING 44SBOl 

IHDIVNAVSURFWARCEN MONITORING WELL 44MWOl 

IND’IAN HEAD, MARYLAND DATE: lo/O2192 1 DWG KAMEl 44HWOl 
. 



BORING: 

15’ 

40 

12 

4: 

DESCRIPTION OF WBSURFACE 
MATERIALS 

BG (BACKGROUND) = 0.0 ppm 

IO-2 feet) Topsoil and sand (0.0 fo 005 feet), Medium 
to fine grained sand; dry CO.5 tc 1.8 feet). 

(5-7 feet> Sand with gravel cokcies, Slightly moist clay. 

(lo-12 feet) Medium grained sam to medium sized gravel 
(10.0 to 11.5 ft). Poorly sorted -ainky quartz gravel and 
a thin zone of Light t-an sand o~.d gravel, fin! 
grained, Very soft moist green silty clay (11, 

e to medium 
,5 to 12 ft), 

(15-l 7 feet) Very low recovery. 

(20-22 feet> Very soft green silty clay, decreasing s;l t 
with depth, 

BClRING TERMINATED AT 22' 

SITE INSPECTIUfj 
IHDIVNAVSURFWARCEN 

I 

SITE 44 

INDIAN HEAD, MARYLAND BORING 44SB02 

l 
I 

DATE: 09129192 1 IIWG NAMEl 44SB02 



DATE OF BORING: 09/09/92 

;s 

SS 

s.s 

ss 

83 

67 

79 

100 

7 

33 

3 

1811 

950 

95s 

30s 

IOX 

DESCRIPTION DF SUBSURFACE 
MATERIALS 

Bc (EL~CKGROUND) = 0.0 ppm 

CO-2 feet> Fine to medium gralned sand; dry. 

(S-7 feet) Very poorly sorted clay and grave:; 
slightly moist. 

(lo-12 feet> Medium grained light brown sand to nedium 
grained gravel (10-10.1 ft>. Dark gray (10.1-10.3 -t>. 
Very soft green c\ay (lo,3 to ll,8 ft>, 

(15-17 feet) Dark green clay with little silts. Very scft. 

BORING TERMINATED AT 17' 

SITE INSPECTION 
IHDIVNAVSURFWARCEN 

I 

SITE 44 
INDIAN HEAD, MARYLAND ’ BORING 44SB03 

I DATE: 09/29/92 1 DVG NAME: 44SB03 



00 

16 

2s 

i 
L DESCRIPTION OF SUBSURFACE 
2 
i3 ‘r’ 

MATERIALS 
34 P 

5 

BORING DATE 09/09/92 

24 (O-2 feet> Fine to medium groined 
sandi dry, 

13 CS-7 feet) Green silty clay (5.0-5.3 
ft.). Becomes very poorly sorted 
clayey coarse sand with fine gravel; 
r?OiSt (5.3-7.0 ft.). 

1451 (lo-12 feet> C:ay with Title silt from 
f 10.0-10.4 ft., becoming Cine to medium 
j grained sondj wet. Low recovery. 

059 (15-17 feet) Soft clay with little silts; 
low recovery. Wet. 

BORING TERMINATED. AT 18S’ 

WELL CllNSTRUCTIClN 
DETAILS 

GROUND 
rGlmr 

1 
l 

. 

c 

/ 

/ 

/ 

1 

>VQ grade -Obd 

q security cosinQ 

- Grout r!th 
5 PQPCQnt 

bentonite 

-Bentonite se01 

Fine silica 
-sand Cater 

pack 

4' Dlaneter 
Schedu\e 40 
PVC riser 

Coarse SiliCQ 
-sand filter 

pack 

10' scctron 
of 0.010' slot 
Schedule 40 
PVC Screen 

CASING SET e 18.30'. 

SITE 44 
SITE INSPECTION BORING 44SB04 

IHDIVNAVSURFWARCEN MilNITORlNG WELL 44MW02 

INDIAN HEAD, MARYLAND 
DATE: 10/02/92 IDVG NAME: 44MWO2 

t 
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DESCRIPTION OF SUB.SZRFACE WELL CONSTRXTIUN 
MATERIALS DETAILS 

z 

a4 

50; 

BORING DATE 09/09/92 

(O-2 feet> Brown to orange =ine to 
medium grained sand. Moderate organics 
from 0,8-1.3 ft. 

(5-7 feet> Brown clayey sand and fine 
gravel; f?ir(y r?OiSt. 

(lo-14 feet) Very soft dark green 
sitty clay, wet. Decreasing silt with 
depth. 

(15-19 feei) Very soft green cl3y; 
little silts. 

CROUND 
SURFACE 

-1 Above Qrade nomt 
th se&ritv c:sno 

t- :yout. wth 
5 percent 
centonite 

- Bentonite seat 

+F,ne silicO 
sand filter 
peek 

4’ hneter 
Scredute 4l 
PVC riser 

FCoarse silicc 
send filter 
pack 

10’ section 
of 0.010’ slot 
Scnedute 40 
PVC Screen 

CASING SET e 15.36’. 

BORING TERMINATED AT 19’ 

1 SITE 44 

SITE INSPECTION BORING 44SBOS 
IHDIVNAVSURFWARCEN < MONITIIRING WELL 44MW03 

INDIAN HEAD, MARYLAND 
DATE1 10/02/92 IDWG NAME: 44MW03 



APPENDIX D 

WELL CONSTRUCTION DIAGRAMS 



OVERBURDEN 
MONliORING WELL SHEET 

‘ROJECT 5(X \a. Rx LOCATION*~~~ f@AD 
‘ROJECT NO. 7 1 a=i BORING s’amp@ 1 
ILEVATION DATE lo-8 -a7 
IELD GEOLOGISTF=RGD u %‘wfFfc 

GROUND 
ELEVATION .4 r - 

A 

.\ 

/ 

I: 

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

- STICK - UP TOP 0F SURFACE CASING- 
- STICK - UP RISER PIPE : 

- TYPE OF SURFACE SEAL: h ifs L” 
cbdcaC7iE PAD 

- I.D. OF SURFACE CASING: 6” 
TYPE OF SURFACE CASING. 

fsuKK- s-l-c&t 

- RISER PIPE I.D. 3/u 00 pv c , ‘/2”l:D 

TYPE OF RISER PIPE: WC- 
I 

- 

- BOREHOLE DIAMETER: CL2 
40 

- TYPE OF BACKFILL: k~6EJc 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: DP .Wrn&l ?-E cr4lQS 

- DEPTH TOP OF SAND PACK: 

/. 25 ’ 

J-Sic 

- ELEVATION / DEPTH TOP OF SCREEN: /la’ 

- TYPE OF SCREEN: fa lolo @0%3i3E3735 

SLOT SIZE x LENGTH: ~td=‘UQu~ (‘Jfb%P~ ’ 

I.D. OF SCREEN: 
yz~l 33 

/SOD - 

- ELEVATION! DEPTH BOTTOM OF SCREEN: / ‘zo’ 

- ELEVATION / DEPTH BOTTOM OF SAND PAC:K: /MO’ 

TYPE OF BACKFILL BELOW OBSERVATION 
WELL: sfv4l PACK 

- ELEVATION / DEPTH OF HOLE: /aI’ 



OVERBURDEN 
MONliORING WELL SHEET. 

ROJECT SiTE \a f?L LOCATION ti0Ukh-r &AD 

ROJECT NO. 7 1 a=t 
LEVATION 

BORING Gina- 
DATE 10 8 7 

IELD GEOLOGIST f=t7.t?~ w ~‘=i”““s’% 

GROUND 
ELEVATION 

- 

DRILLING CiEoPRcDE 
METHO,, PtKCC,- PL,>tt 

DEVELOPMENT 

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

lI-=k ’ STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

4 I 

TYPE OF SURFACE SEAL: it* * z’* I;” 
COuciZE7-E f&D 

- I.D. OF SURFACE CASING: cf, 
d 

TYPE OF SURFACE CASING. 
(3LhCL S’i-EEL 

- RISER PIPE I.D. ?.4* 00 pv c, ‘/r“lo 
I 

TYPE OF RISER PIPE: u 

- BOREHOLE DIAMETER: /L’z 
d, 

- TYPE OF BACKFILL: k )C+~ 

- ELEVATION / DEPTH TOP OF SEAL: / .f 

- TYPE OF SEAL: D fSr-,;bh/fl?t c/(-c IQS 

- DEPTH TOP OF SAND PACK: /’ 

- ELEVATION / DEPTH TOP OF SCREEN: //St 

- TYPE OF SCREEN: ~~~~~0 G@d’RoGE 94735 

SLOT SIZE x LENGTH: CDNTlUUQU5 LL;Roil~p Y &I 

I 
I.D. OF SCREEN: h” Eo /. 5 ff 0 0 

OF SAND PACK: ~S~,MlUFfZW-= 
SIClCU 5wo 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: /8’ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 5i0u3 PAal 

- ELEVATION I DEPTH OF HOLE: / 8’ 



OVERBURDEN 
MONliORlNG WELL SHEET 

XOJECT SiTE \a. Kr 

iOJECT NO. 7 12s 
,EVATION 

LOCATION gmw &AD 
BORING 5i~ccrF’~~ 
DATE to- q-q7 

GROUND 
ELEVATION /d 

I - 

A 

\ 

- 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: X’Yyq” - 
CO/QCRE7z P&O - 

- I.D. OF SURFACE CASING: G 
fc 

- 
TYPE OF SURFACE CASING. - 

(3itkClL STEEC 

- RISER PIPE I.D. yq 00 pv c, ‘/~‘h> 

TYPE OF RISER PIPE: ff/c ’ x 

- BOREHOLE DIAMETER: ‘-d 
is 

- TYPE OF BACKFILL: LJfiwc 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: li3 i=,wzhutlE Cl-c IPS - 

- DEPTH TOP OF SAND PACK:. 

- ELE,VATlON / DEPTH TOP OF SCREEN: /If 

- TYPE OF SCREEN: & lolo G@CJ?ROBE 3.3735 

SLOT SIZE x LENGTH: CO~TLUUOI/~ LI;QOU~ Y 6,’ 

I.D. OF SCREEN: 
If 

2” r9 wo P - 

- ELEVATION / DEPTH BOTTOM OF SCREEN: /7’ 

- ELEVATION I DEPTH BOTTOM OF SAND PACI<: /& 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 5/auOQACW 

- ELEVATION / DEPTH OF HOLE: /8’ 
-- 



P 

1 P 
E 
F 

OVERBURDEN 
MONliORING WELL SHEET 

-~ 

ROJECT LiTt? 12 KL LOCATION @DOW h&AD 

ROJECT NO. 7 f xq BORING .Si2CLIf’@f 
LEVATION DATF rO-‘i- 

IELD GEOLOGIST- 

GROUND 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER Pt?E : 

TYPE OF SURFACE SEAL: 2’s 2’ ’ L” 
ccwcnF_p f&tp 

- I.D. OF SURFACE CASING: 6 
#+ 

TYPE OF SURFACE CASINA 
LtsCK. ST&EL 

- ELEVATION OF TO? OF SURFACE CASING : 
ELEVATION OF TO? OF RISER PIPE: 

, 

- RISER PIPE I.D. 3[* 00 p/l c , yA0 

TYPE OF RISER PIPE: Ql/c 

- BOREHOLE DIAMETER: rLz 
I, 

- TYPE OF BACKFILL: 106+~ 

- ELEVATION / DEPTH TOP OF SEAL: /.d 

- TYPE OF SEAL: D /3wzmclj-E CkllPS 

- DEPTH TOP OF SAIiD PACK: .75( 

- ELEVATION / DEPTH TOP OF SCREEN: / I/ 

- TYPE OF SCREEN: c,w~o~o &%?fbBE 99735 

SLOT SIZE x LENGTH: co ~~lA/VOLb Lr; Ro-ubp Y & t 

I.D. OF SCREEN: ‘12” rr) I. 5 (( 0 D 

- ELEVATION I DEPTH BOTTOM OF SCREEN: -.d 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: /P’ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL,: 5urspAcr 

- ELEVATION / DEPTH OF HOLE: a 



OVERBURDEN 
MONli-ORINGWELL SHEET 

ROJECT SiTE \‘;x f?r LOCATION 5JOIREJ f-&AD 
ROJECT NO. a 9 .e.CI*. NG 3i-LwQ05 
LEVATION DATEjo-+q7 
IELD GEOLOGIST I=‘RcO u t+xMsfiK 

DRlLLER&L kib’lc$ 
DRILLING G,EOPRcDE 
METHO,, E,=cT fdskf 

DEVELOP:JIlENT 
METHODAL’RT-w fb’~f ’ 

4 
GROLND 
ELEVATION ..A- r - 

A 

\ 

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

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

??E OF SURFACE SEAL: 2’s x2’ * L” - 
CCWCRE-E PA-0 - 

- I.D. OF SURFACE CASING: G 
fi 

- 
TY?E OF SURFACE CASING. - 

fiLt+Cic 5TELGc - 

- 4:SER PIPE I.D. 3/u 00 pv c , ‘/yIc> 

TYPE OF RISER PIPE: -1 
- 

iI 
- 30REHOLE DIAMETER: - - 

- TYPE OF BACKFILL: k )6wc - 

/ 1’ - ELEVATION/DEPTH TOP OF SEAL: 

- TYPE OF SEAL: ?-E CklPS - 

- DEPTH TOP OF SAND PACK: 3’ 

- ELEVATION / DEPTH TOP OF SCREEN: /Y’ 

- TYPE OF SCREEN: (,wlolo ~@~Ro~E 2.3735 

SLOT SIZE x LENGTH: coh/~wvcw~ i*;Qui;gl r 6’ 

I ‘! 
I.D. OFSCREEN: 12 To /S’~UD - 

- ELEVATION/DEPTH BOTTOM OF SCREEN: Au’ 

- ELEVATION / DEPTH BOTTOM OF SAND PACl<: / IfY 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: fdltrvlcn w *TI,. 

- ELEVATION / DEPTH OF HOLE: /L2’ 



OVERBURbEN 
MONli=ORlNG WELL SHEET 

10JECT 5iTfz \x f?i LOCATION z&iJOll-kIJ &iD 

IOJECTNO. 71x9 BORING 3ib~WD6 

,EVATION DATE (0-+‘7 
EL0 GEOLOGIST !=f?tyo u BAwsFK 

GROUND 
LEVATION /4 

A 

\ 

- 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: 2’ y 2” L” 
coN:cREv- Pi%-0 

- I.D. OF SURFACE CASING: G 
r, 

TYPE OF SURFACE CASI?IG. 

- RISER PiPE I.D. 3/i OD p1/ c, ‘/r”lO 

TYPE OF RISER PIPE: sf?‘/c 
J 

J, 

- BOREHOLE DIAMETER: -3 

- TYPE OF 8ACKFILL: ~JcN~ 

- ELEVATION / DEPTH TO’ OF SEAL: 

- TYPE OF SEAL: b SW z%d 1 TE cr4tp3 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TO? OF SCREEN: / /’ 

- TYPE OFSCREEN: &JlQiO GmPfbOE 77735 

SLOT SIZE x LENGTH: CC~~WUOU~ LLQRULGP Y &’ 

I.D. OF SCREEN: 
1/i’ j--j 

/. s rr 0 P 

- ELEVATION / DEPTH BOTTOM OF SCREEN: /7’ 

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

- ELEVATION / DEPTH OF HOLE: / 8’ 



, -. 

I F 

BORING NO.: Yamw@tr 

OVERBURDEN 
MONliORING WELL SHEET 

‘ROJECT U-i. si+C 42 Rx LOCATION&n 1 I! 
‘ROJ ECT NO. .b, BORlNG.&kb!$$$! 
tLEVATlON A6 DATE Q-2-93 
:IELD GEOLOGIST +hLE 

GROUND 25,y7 
ELEVATION 4 I 

DRILLER Ae 
DRILLING 
METHOD Y\sA q ‘d’ 7 k 

DEVELOPMENT 
METHOD %+I LFA I 

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

- ST CK - UP TOP OF SURFACE CASING: 2.5’ 
- ST CK - UP RISER PIPE : 2’ 

- TYJE OF SURFACE SEAL: cohlQt?J!X~ %iJL 
3’y 3’ Y as/ - 

- I.D OFSURFACECASING: 6 - 
TY’E OF SURFACE CASING. SlFEL R our;l _ 

H 

- RlSER PIPE I.D. 2 
TY?E OF RISER PIPE: =e Lid WC, 1 

- BC?EHOLE DIAMETER: 9” - 

- T’T?E OF BACKFILL: CFMFflf !3’-7d 

- ELEVATION/DEPTH TOP OF SEAL: 2l.w y 

- TY?E OF SEAL: 13s U70N \r ?=JmL 

- DEPTH TOP OF SAND PACK: 6 

- ELEVATION / DEPTH TOP OF SCREEN: I 7. ‘t7/ g 

- TYPE OFSCREEN: =r+ qfi WC - 

SLOTSIZExLENGTH: b.nld’ x 10’ w.i 

I.D. OF SCREEN: 2 ” - 

- TYPE OFSAND PACK: sf; 1 v ALUG _ 

- ELEVATION / DEPTH BOTTOM OF SCREEN: 7.97/lS 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: 7x7 / 18 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: zfb I v&r tig - 

- ELEVATION / DEPTH OF HOLE: 



APPENDIX E 

WELL DEVELOPMENT SHEETS 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 5u-E XL 

PROJECT NUMBER: 7\TLs 
WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: ti. 27’ 
ONE CASING VOLUME: 

START TIME: 

END TIME: 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: YL\-SioL:PF 
ADJUSTMENT FACTOR: - 

[ I DOMESTIC WELL, [ u/ MONITORING WELL, [ 1 OTHER 

METHOD & REMARKS t?h cf?z . 

SIGNATURE(s): PAGE OF -- 



_, Î 

APPENDIX F 

GROUNDWATER LEVEL DATA 



Notes: 

*Ail measurements to the nearest 0.01 foot Page of .- - 



APPENDIX G 

WELL COMPLETION REPORTS 
AND 

WELL ABANDONMENT REPORTS 



JAN-o7-1998 11:08 P. 831.3 

Cd’ 3 
8WYI [ (MDE USE ONLY) 

lTHIs NUMBER IS TO BE PUNCHED 
IN COLS. 3-6 ON ALL CARDS) I 

WELL COMPLETION REPORT 45 DAYS AFTEFt WIELL IS COMFLETED. 

FILL IN TM16 FORM COMPLETELY COUNN 
PLEASE PRINT OR WPE NUMBER 97-310-W(H) 

DATE Received DATE WELL COMPLETED 

YFyyy] pppppg . ya,~,a ~@yJ$f!& 

OWNERraAval._SutfacPVarfarP~ent~r 
STREET OR RFD 

vll- 
‘wgend TOWN 

SUBDIV1SION 
tndigb usad 

SECTION LOT _ 

WELL LOG 
No1 requlreb for uriven w& I 

1 ’ - 
- 

GROUTING RECORD 

WELL HAS BEEN OROUTED 
(Gird6 Appropriate Box) BPlNQ TEST 

STATE THE KIND OF FORMATIONS 

lHlCKNESS k4D 
R COLOR, DEPTH, 

IF WATER SEARING 

DESCRIPTION (use 
additional sheets if naededL 

yellow silt an 
sand 

olive gray 
clay 

dark yellow/ 
brown clay and 
sand 

FEET 

*temporary geo obe 
to be abandone aft 
installation. 

i 
I I 

NUMBER OF UNSUCCESSFUL WELLS; - 

WELL HYDROFRACTURED (tj fi 

CIRCLE APPROPRIATE LEllER 
A i WELL WAS ABANDONED AND SEALED 

WHEN MIS WELL WAS COMPLETED 
E ELECTRIC LOG OBTAINED 

TEST wEu WNMRTED To PRODUCTION 
PWELL 

I HEI-ICBV CERTIPV ?I447 THIS WK HAS BEEN CON61RUCTEO IN 
UCDROANCE WIW WMAR 26.01.01 ‘WELL CON6TWCllON” 4wO 
NN CONFOWANCE WITH ALl C0NDiTlONS STATED IN THE MOVE 
WTIONEO FERMlT,:‘*ND TNAT THE lNFORMA?lON PREhENTSO 
4EREIN IS ACCUR*l’S AN0 CQVPL~ TO THE BEST OF UI 
~LEME 

TYPE OF GROUTING MATERIAL [Circle onei- - 

CEMENT I( 3iiil BENTONITE CLAY jm 
46 46 

NO. OF BAGS NO. 0; POUNDS - 
GALLONS OF WATER 
DEFti OF GROUTS EAL (lo nearesl &I) 

I ’ 1 1 1 1 -- -- 
a TOP 

IMI - --- br 0 if from 

yEi\ 2A6’NG “Ec& Lr,l.o 

EEL CDNCN3-E 

MAIN Nominal diamew 
C@G hop (main) cadng 

toll depth 
ot main casing 

maram inch 11 ( neamt foot) 

.ggl -mM[I 63 61 66 70 
E 
A OTHER CASING (if used) 

‘2+ DEPTH (nearea~ ft. ) 

from to 
IRAVEL PKX I- 
FMLLDRLLEDWAS 

?jjg$m - LJ 
MOE USE ONLY 

sFE Ia 

OTHER DATA 
INDlCATOR 
eottC*.,.s L)-r* 

HOURS PUMPED (nearest hour) 1 p 1 ~ 1 

PUMPING RATE (gal. per min.) 1 1 1 1 l 1 
1, 

METHOD USED TO 
MEASURE PUMPING RATE , 
WATER LEVEL (dlatance born land r&ace) 

BEFORE PUMPING 

WHEN PUMPING 

TYPE OF PUMP USED (for test) 

Mait 
27 

Lp pkon 
i!7 

q wntrifugal m rotary 
27 27 

PUMP INSTALLED 
DRILLER WlLL=,LPUMP YES 
(CIRCLE) (YES or NO) 

IF DRILLER \NSTAUS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
~$CE.&A&XP,R,S,T,Ol q 
CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 

PUMP HORSE POWER 

PUMP COLUMN LENGTH 
(nearest fr. ) 

CASING HEIGHT kircie am&riue box ~ 

LOCATION OF WELL ON LOT 

SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEFTkC TANKS, AND /OR 
LANDMARKS AN0 INDICATE NOT LESS 
THAN TWO DISTJ\NCES 
(MUSUREMENT~ TO WELL) 



, 

MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 
2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

********************************************~****************************~********~********************* 

WATER WELL ABANDONMENT-SEALING REPORT FORM ,- 
***t*****t********f*****t*****t******it**~*********~********************~************~****************~ 

SUBMIT COPIES OF COMPLETED FORM TO: 
l COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
* MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

lOLO8/97 
DATE WELL ABANDONED: (month/day/year) 

* 

* 

l 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: Bill Kimes 

OWNER’S NAME: Xaval Surface Warfare 

WELL LOCATION: Atkins Eoad 
COUNTY: Charles Countv 
NEARESTTOWN: Indian Head 
TAX MAP BLOCK PARCEL 

SUBDIVISION: 
SECTION: LOT: 

NEAREST ROAD: 

MARYLAND GRID COORDINATES 
E7CIO 

BOXNUMBER N 270 c- 

TYPBOFWELLBEINGABANDONED: 

DRILLED JETTED 
y BOREDfAUGUERED HANDDUG 

OTHER(specify) 

USECODE: 

DOMESTIC MUNICIPAL/PUBLIC- 
IRRIGATION INDUSTRIAL 

Y TEST/OBSERVATION 

TYPEOFCASING: 

STEEL * PLASTIC 
CONCRETE OTHER(specify) 

SIZE OF CASING: 1” INCHESINDIAMETER 

DEPTH OF WELL: 12’ FEETDEEP 

WAS ANY CASING REMOVED? 3 YES 
if yes, length removed, in feet: 

NO 

CH - 94 _ 2511 

- - 

WELL DRILLERS LICENSE NUMBER: EIGDo81 
CIRCLE:MWD/MSD/MGD 

SHOW WELL LOCATION 
BYXWITHINBOX 

LOG OF SEALING MATERIAL 

ORATED? - YES 2 NO 

Michael W. IIuber IGDO46 MWDIMSDIMGD 12/08/97 
SUPERVISING SANITARIAN LICENSE # CIRCLE ONE DATE 

n 



JAN-07-1998 11:09 
3lAIC Up MACITLANU 

WELL COMPLETION REPORT 
FILL IN THIS FORM CCMPLElEl.Y 

PLEASE PRINT OR TYPE 

P.Wl5 

t 

I nm ncrull1 MU3 I ISC ;IUowl I I w w1 1 mly _ _ .- 
45 DAYS AFI’ER WUL Is COMPLETED. 

COUNN 
NUMB ER 97-311-W(M) 

DATE WELL COMPLETED Depth of Well 

.” 20 

OWNER Naval Surfaceor 
STREET OR RFD 

I”&! aLIIu 
TOWN 

SUBOIVISION - 

WELL LOG : 
NOI reoolre0 for drhren wells 

STATE THE KIND OF FORMATIONS 
PENEiRATED, THEIR COLOR. DEPTH, 
THICKNESS AND IF WATER BEARING 

DESCRIP’IION (Use 
itddllional S~SWS if needed) 

yellow/brown 
silk 6 send 

jtellow/brown 
sandy clay 

yellow/brown 
clay & gravel 

wood fragments 

water @ dipprox 

I 

*temporazy geop 
to be abandoned 
illstallatiou. 

NUMBER OF UNSUCCE 

FEET 
FROM TO 

0 4 

4 7 

7 1 

10 1 

6' 

.8 

obe :?oint 
after I 
LA 
lSSFlJL WELLS: 

HYDROfRACTURED (iJ $j 

clRcLE APPROPRIATE LErrEfl 
A WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLElED 

E ELECTRIC LOG OBTAINED 
TEST WEU CONVERTED TO PRODUCTION 

p WEU 

SECTION 
GROUTING RECORD 

WELL HA6 SEEN GROLITED 
(Ci A~proprlWe Box) 
TYPE OF GROUTING MATERlAL (Circle one)- - 

OEMNT /EJJ 
4s46 

BENTONE CUY rj 
As .a 

NO. OF RAGi 
1 - -  

No. of POUNDS ,- 
GALLONS OF WATER 
DEMH OF GROUT SEAL (to naerest foot) 

l&N Nomlnd dlametw 
C$FEG 

ToIel depth 
rag (mein) casing 
Owuss Inch)! 

of m6in caelng 
fneemel loot) 

m -[25].v,lal ?o : OTHER CASING (if used1 
: 
4 

III 

dlamecer . depth-ffeeC) 

! 
inch hum 10 

--- 
i- 

Lur-- 
streen type SCREEN RECORD 

i, 

I 

i2 

: 
I 
i3 

from to 
wELwll -I 
%EU.DRLEDWAs 
wmGwEulwRT 
~YBoxEd El ell 
WE USE ONLY 

HOURS PUMPED (neamsc hour) 
I 

PUMPING RATI! (d. pter min.) rrir;r 11 ,a .- 
METHOD USED M 
MEASURE PUMPING RATE , 
WATER LEVEL (distanas fmm land sutfaee) 

BEFORE PUMPING 

WHEN PUMPING 
LI h. 

NPE OF PUMP USED (for test ) 

cl A air 

centrifugal 
27 

Cl S I submersible 
27 

INSTALLED PUMP 
DRILLER WILL lN!ZTML PUMP YES 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTlON 
MUST BE COMPLtZEO FOR All WELLS. 
TYPE OF PUMP INSTALLED 
~~&@$J,P.R,S.T,O 1 I 29 
CAPACITY : 
GALLONS PER MINUTE 
(lo nearest gallon) 

PUMP HORSE POWER 

PUMP COLUMN LENGTH 
(nearekst ft.) 

CASING HEIGHT lcircle awwooriste box 

% 

IQCAllON OF WELL ON LOT 
SHCIW PERMANENT STRLICTURE SUCH AS 
BUILDING. SEPTIC TANKS, AND IOR 
LANDMARKS AND IINDICATE NOT LESS 
THAN IWO DISTANCES 
(MEASUREMENTS ‘I’0 f4ELLJ 



I, MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION q 
-- 2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

*********~***t***********************f******* 

WATER WELL ABANDONMENT-SEALING REPORT FORM -” . 
**********************+*t**************.***~****~************************************************+*******t 

SUBMIT COPIES OF COMPLETED FORM TO: 
* COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
l WELL OWNER 
* MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

lo/f39 f t*-; Y? 9 
DATE WELL ABANDONED: (month/day/year) 

<- 

* PERMIT NUMBER OF ABANDONED WELL (if any) 

t PERMIT NUMBER OF REPI+CEMENT WELL 

* PERSON ABANDONING WELL: Bill liimes 

l OWNER’S NAME: Naval Surface k'arfare 

* WELL LOCATION: htkius Road 
COUNTY: Charles County 

NEAREST TOWN: Indian Head 
TAX MAP BLOCK PARCEL 

SUBDIVISION: 
SECTION: LOT: 

NEAREST ROAD: 

CR - 94- 1512 

- - 

WELL DRILLERS LICENSE NUMBER: MGDO81 
CIRCLE: MWD/MSD/MGD 

MARYLAND GRID COORDINATES 
E 740 

BOX NUMBER 270 
N SHOW WELL LOCATION 

BY X WITHIN BOX 

* TYF’E OF WELL BEING ABANDONED: 

DRILLED JB’M’ED 

x BORED/AUGUERED HAND DUG 

OTHER (specify) LOG OF SEALING MATERIAL 

t USE CODE: 

DOMESTIC MUNICIPAL/PUBLIC 

IRRIGATION INDUSTRIAL 
x TEST/OBSERVATION 

FEET 
MATERIAL 

FROM TO 

bentonite 11.8' 

* TYPE OF CASING: 

STEEL -2 PLASTIC 
CONCRETE OTHER (specify) 

1" * SIZE OF CASING: INCHES IN DIAMETER 

l DEPTH OF WELL: : I- 8 FEET DEEP 

l WAS ANY CASING REMOVED? - xYEs NO 
if yes, length removed, in feet: 

v 
“NO 

Michael U. Zuber MGD046 MWDlMSDiMGD 12/08/97 

SANITARIAN LICENSE # CIRCLE ONE DATE 

l-%NV 828 JULY 1993 ?J Wl?T,lJ OWNER @ 



JRN-07-1998 11:18 

72 9 
mls NUMBER IS TO BE PUNCHED 
IN c0l.B. 34 ON AU CARDS) 

-.C1*- “. mr\a I. -a.” 
WELL COMPLETION REPORT 

PILL IN THIS FORM COMFLfZELY 
PLEASE PRINT OR TYPE 

r.kwu . . . . - .- v... .-.--. - _---.._ .-- -........ 
6 DAYS AFrER WELL IS COMPLETED. 

COlJhnY 
NUMBER 97-,312-u(M) 

WELL LO0 
Not required lor driven wells 

STATE THE KIND OF FORMATIONS 
PENETRATED, THEIR COLOR, DEPTH, 
~ICKMSS AND IF WATER BEARtNG 

DESCRlPTlON IUs0 
c sdditional fiheets if &&I~ 

yellow silt d 
sand 

wood fragments 

sand, silt and 
wood 

7% 
bearin 

0 

3 

5 5 te 

3 - 

Water@ approx 4 

l tempor&ry gee: 
to be abaadoau 
installation. 

:obe 
aft 

NUMBER OF UNSUCCE iFUL %ls: 

WELL HYOROfRAtiREb (g $J 

CIRCLE APPROPRIATE LEllER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WASCOMPLETED 
E ELECTRIC LDG OBTAINED 

TEST WELL CONVERTED TO PRODUCflON 
p WELL< 
HEREBY CEKWV TWT THIS WRL HAS BEEN CONSIRU- IN 

GcoRoANcE wrw CcalM 22.04.0’ ‘wEu cQNsTRuc)wN” UID 
N WNFORNWCE WTH AU. WNMTIONS STATED IN lHE AM 
ZAPnmEo PERMIT. Ulb n4AT ME lNFoluAAnoN mweNTs0 
4EREIN IS AWURNE AN0 WUPLm TO ME BEST OP UV 
WOWEWE. 

/ 

‘SrfE SUPE&OR b 
m-b for sftmurk if L- 

n cd46 or joumqman 
wont from mmime) 

SECTION 
GUOUnNG WCOAD 

SROLJTED 

‘I 

WELL HAS BEujli~ - - -- 
(Cues Apprptiale Box) WSJ 
IYPE OF GROUTING MATERIAL (Circle one) 

CEMENT lcfMl 
454s 

BENTONITE CIAY rmi 
454e 

NO. OF BAGS 
GALLONS OF WATER 

NO. OF WUNDS ~~ 

DEPTH OF GROUT SEAL (to nomost fool 1 

I appropriate 1 

MAIN Nomiwl dimwer 
CASING 

TotEI depth 

TYPE 
top (mein) tig Of fwin casing 
(nwrwt inch)! mar.Q fool) 

@J ILom 

: 
z 

OTHER CASING (if used) 
diirrleler dopIll (feet) 

: 
: 

I 
inell from IO 

-II- 

: 
2 ul -II- 

woln 10 
IWR PACK -- 
FWEKDRLLEDW15 
u)wHcwELLlNsERT f-l 

PUMPING TEST -- 
HOURS PUMPED (nearest hour) a 

PUMPING RATE (gal. per min.) j++- 
11 

MNOD USED TO 
1r 

MEASURE PUMPING RATE , 
WATER LEVEL (distance lrom lend surfam) 

BEFORE PUMPING 

WHEN PUMPING 

TYPE OF PUMP USED I( lor 

Q A air 
Cl 

P 
2 27 

PUMP INSTALLED 
DRILLER WILL INSTALL PUMP 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS F’UMP, THIS SECTION 
MUST BE COMPLmD FOR ALL WELLS. 
TYPE OF PUMP INSTALlED 
~~oE$fZJ.WW.O) I 

. 
CAPACITY! 
GALLONS PER MINUTE 
(lo nearesi gallon) 

PUMP HORSE POWEiR 

PUMP COLUMN LENlaTH 
(nearest ft. ) 

H 
LDCATION OF WELL ON LOT 

SHOW PERMANENir STRUCTURE SUCH AS 
BUILDING. SEPTIC TANKS. AND /OR 
UNDMARKS AND INDICATE NOT LEBB 
THAN TWO DISTANCES 

. . 

(MIJASORmEMSy WEU) 



.% MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 
-3 * ~ 2.500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

**********r******************************~**********************************************+****+*********** 

WATER WELL ABANDONMENT-SEALING REPORT FORM 

SUBMIT COPIES OF COMPLETED FORM TO: 
l COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
t MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: -, .* _. lo/O8 /@&h/day/year) 

l 

l 

+ 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: Bill Khes 

OWNER’S NAME: Naval Surface Warfare 

WELL LOCATION: Atkins Road 
COUNTY: Charles Countv 
NEAREST TOWN: Indian Head 
TAX MAP BLOCK PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: 

MARYLAND GRID COORDINATES 

E740 
BOX NUMBER N 270 <- 

TYPE OF WELL BEING ABANDONED: 

DRILLED JETTED 
X BOREDlAUGUERED HAND DUG 

OTHER (specify) 

USE CODE: 

DOMESTIC MUNICIPAL/PUBLIC 
IRRIGATION INDUSTRIAL 

K TEST/OBSERVATION 

TYPE OF CASING: 

STEEL 
CONCRETE 

,K PLASTIC 
OTHER (specify) 

SIZE OF CASING: 1- INCHES IN DIAMETER 

DEPTH OF WELL: 7.5' FEET DEEP 

WAS ANY CASING REMOVED? ww?YES 
if yes, length removed, in feet: 

NO 

CH - 94 - ‘l513- 

- - 

WELL DRILLERS LICENSE NUMBER: MGDO8 1 

CIRCLE: MWDIMSDIMGD 

000 X 
000 

SHOW WELL LOCATION 
BY X WITHIN BOX 

LOG OF SEALING MATERIAL 

MATERIAL 

bentonite 

TO 

0’ 

- 

Michael W. Huber MGD046 MWDIMSDIMGD 12/08/ 97 
LICENSE # CIRCLE ONE DATE 

DENV 828 JULY 1993 3) WELL OWNER 



JRN-07-1998 11:10 P. 05/13 
12 9 6 ' 

,*I.-- ""LI r..r., ..-I rrm. ww. ."I. .a-. V... 

WS NUMBER 1 TO BE PUNCHED FILL IN THIS FORhI CMPLET’ELY OOUNTY 
IN CQLS. 34 ON AU CARDS) PLEASE PRINT OR TYPE NUMBER 97-313-W(#) 

LY 
DATE Reched DATE WELL COMPLETED 

liIn-mJ pmT$ 

Depth of Well 

2s 

I 

.rlNER 
iTFlEET OR RFD TOWN Indian 
SUBDlVlSlON 

WELL LO6 
No! r0Quilod for driven walk 

STATE THE KlND OF FORMATIONS 
PENETRATED. THEIR COLOR. DEPTH, 
THICKNESS AND iF WATER BEARING 

DESCRlPllON (Use FEET CkOCk 

sddtrionat sheets it needed) FROM TO !e:%j 

pale yellow/brown 
sand & silt 0 7.5’ 

*temporary geo obe point B - 
to be abandonei after 
installation. 

I I 

NUMBER OF UNSUCCEkJL WELLS! .- 
“OS na 

WELL .HYDROFRACTUFiED 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 
E ELECTRIC LOG OBTAINED 

TEsf WELL CONVERTED TO PRODUCTION 
p WELL 

AC~ORO~CEWIT~COMARHI~.D~'WULCONST~"~LNO 
IN CONfORMANCE WITH 4c CO?4DiTlONS SfATED IN THE ABOVE 
c#-ncN50 PERMIT. AN0 ln4T WE lNfoRMATlcN PMSENTED 
HEREIN IS ACCURATE AND C&mETE TO THE SE53 Of MY 
KNOWLEDGE. 

TYPE: MWD/M$D/M6O 

SECTION 
GROUTING RECORD 

WELL HAS BEEN GROUlED 
(Clrcb Appfcprlal6 Bcx) 
WPE OF GROUTING MATERIAL (Clrcb on6y 

CEMENT w] ml 
4s 4s 

BENfONlTE CLAY rL . l 

4s40 
NO. OF BAGS NO. OF POUNDS 
GALLONS OF WATER 
DEPTH OF GROUT SEAL (IO nearas foot) 

CASING RECORD 

Nomlnat dhmslar 

( noarw inch )I ~n00mo1 foml 

wan typa SCREEN RECORD 

‘2+ DEPTH I nearest ft. 1 

LOT _ 

HOURS PUMPED (nearest hour) 
LkL,;.I 

PUMPING RATE (gal. per min.) LLLlL 
11 95 

> USED TO EL2 
WATER LEVI 

iE PUMPING R4TE I 
3. (diilance from tend surlace) 

, . , , , 
BEFORE PUMPING 

WBN PUMPING 

NPE OF PUMP USED (for lest) 

PUMP INSTALLED 
DRILLER WlLl, UJSTALI. PUMP 
(CIRCLE) (YES or NO) 

IF DRILLER INSTALLS P’UMP. MIS SECTION 
MUST BE COMPLEIED FOR AU WE&!& 
TYPE OF PUMP INSTALLED 
~JJX~~C,J,P,R.8.T.O) 

, 
CAPACITY : 
GALLONS PER MINUTE 
(to nearabt gallon ) 

PUMP HORSE POWER 

PUMP COLUMN LENGTH 
(neareat ft.) 

CASINO HEIGHT (ckio appropriate box 
n \ an8 enter casing height) 

. LOCATION OF WELL ON LOT 

% 

SHOW PERMANENIT STRUCTURE SUCH As 
BUILDING, SEPTlC TANKS, AND /OR 
LANDMARKS AND INDICATE NOT LESS 
THAN lWO DISTANCES 
(MEASuREMENTS,TO WELL) 



.I MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION . 
7 l _ 2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

*****t**U******Cir*****t***t***************************************************~******~***************** 

WATER WELL ABANDONMENT-SEALING REPORT FORM 
*************************************.****************************************************************~i 

SUBMIT COPIES OF COMPLETED FORM TO: 
l COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
l MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 

l 

l 

* 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: Bill Kinas 

al - 94- 1514 

- - 

WELL DRILLERS LICENSE NUMBER: YGDO~~~ 
CIRCLE: MWD/MSD/MGD 

OWNER’S NAME: . Naval Surface Warfare 

WELL LOCATION: Atkins Road 
COUNTY: Charles Countv 
NEARESTTOWN: 3pdian Head 
TAX MAP BLOCK PARCEL 

SUBDIVISION: 
SECTION: LOT: 

NEAREST ROAD: 

MARYLAND GRID COORDINATES 
E710 

BOX NUMBER .270 <- 

TYPE OF WELL BEING ABANDONED: 

DRILLED JElTED 

2 BOREDIAUGUBRED HAND DUG 

OTHER (specify) 

USE CODE: 

DOMESTIC MUNICIPALJPUBLIC 

IRRIGATION INDUSTRIAL 
K TEST/OBSERVATION 

TYPE OF CASING: 

STEEL 
CONCRETE 

a PLASTIC 
OTHER (specify) 

1 88 
SIZE OF CASING: INCHES IN DIAMETER 

DEPTH OF WELL: , 41 FEET DEEP 

WAS ANY CASING REMOVED? 2 YES 
if yes, length removed, in feet: 

NO 

SHOW YELL LOCATION 
BY X WITHIN BOX 

- LOG OF SEALING MATERIAL 

T 
MATBRIAL 

Dentonfte 

FEET 

FROM TO 

7.5 

-I 

0’ 

__--_ 

- 

1 

I 

YES ?v- NO 

Michael W. Huber MGDO46 MWDIMSDIMGD 12/08/97 
SUPERVISING SANITARIAN LICENSE # CIRCLE ONE DATE 



JAN-&‘-1998 ll:ll 

ICI1 1'. 9335 I SEWENCENO. I 
P.86/13 

STATE OF MARYLAND 1 mfi REPORT MUST BE SUBanlnED WITHIN 
IS COMPLEI’ED. 1 1 - --v 

12 3 I (MDE USE ONLY) WELL COMPLETfON REPORT 
mlfi NUMBER IS m BE PUNCHED 
IN COK. 34 ON AU CARDS) 

FILL IN THIS FORM COMPWY 
PLEASE PRINT OR TYPE 

*.--~&gffLY DATE WELL COMPLETED 

1611 IJ 

Depth of We11 

l&J 26 
13 75 2Q NEARtbC I- 

OWNER Naval Surface Warfare Center 
STREET OR RFD s%!%m Head Division flm num 

~_ TOWN 

TER WELL - 

-- 

Indian Bead- 

WELL LOG GROUTINQ RIECORO .-_- .- 
WELL HAS BEEN= wrED NO1 required for driven wells 

STATE THE KIND OF FORMATIONS 
PENETRATED. THEIR’ COLOR. DEPTH 
THICKNESS AND IF WATER BEARING’ 

(Circle Appropriate Box) 

I TYPE OF GROUTING MATERIAL lCircle oner 

CEMENT m I 

DESCRIPTION (use 7 
additional sheets if needed’ FROhr 

Jzl M 
1s 46 

NO. OF SAGS NO. OF POUNDS 
MUONS OF WAlER 
DEPTH OF GROUT SEAL (IO nearest foot) 

LOT _ 

c13) 
1 a! 

PUMPING TEST /J/fi 

HOURS PUMPED (nextrest hour) m 
PUMPING RATE (gal. 13x min.) [-+-j-q- 

11 1 

obe 
aft4 

iFU1’ 

METHOD USED TO 
MEASURE PUMPING RATE I 
WATER EVEL (disunca from land 6urlarx) 

BEFORE PUMPING 

WHEN PUMPING 

light brown si 
and sand 

black fill 
STEEL CONCRETE 

water @ approx TYPE OF PUMP USED L for ten) 

h&l Nomlnsl diamew 
CgAS;G top @ah) uwhg 

Tolrr uepul 

(nesmst Inch)l 
of main teeing 
(nemasl fan:) 

cl J jet Cl S submersible 

n CEOPROBE 2~ 

PUMP INSTALLED 
DRILLER WILL=. PUMP 
(ctftcf&) (ES or NO) 

YES 

IF DRILLER INSTALLS IPUMP. THIS SECTION - 
MUST BE COMPLETED FOR ALL WELLS. *temporary gee: 

to be abandouei 
inotaUatlon. 

iCREEN RECORD 

uqgl @@I ----. 

I code I dRONZE HOLE 
\ bebw / 
\ I/ 

IPiLl I 

TYPE OF PUMP INSTALLED 
P$f’=&W?R.S.T.o) 

CAPAClTi: 
GALLONS PER MINUTE 
(to nsamt gsllon) 

PUMP HORSE POWER 

PUMP COLUMN LENGTH 
(nearest ft. ) 

NUMBER OF UNSUCCE 

YDRO&TURED 
El $3 

’ CIRCLE APPROPRIATB LRTER 
A A WELL WAS A8ANOONED AND Sl%ED 

WHEN THIS WELL WAS COMPLETED 
E ELECTRIC LOG OBtUNED 

TEST WELL CONVERTED TO PRODUCTlDN 
P WELL 

s%wuI I I I IUI I I I 
. 

:2mi777711 
1 

TYPE: yiwDIMSO/MGD 

ElJ%COPE Lo(3 . -.-.e 



CI 

-, 
. - MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 

JFL - 2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 
t***f*********tt***t******t********t****************************************************+***************~* 

WATER WELL ABANDONMENT-SEALING REPORT FORM ,__ 
************tf*t*****tt****************~*********~***************************~**************************. 

SUBMIT COPIES OF COMPLETED FORM TO: 
l COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
* MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

10/08/97 
DATE WELL ABANDONED: -- -L (month/day/year) 

CH - 94 - 1515 
* PERMIT NUMBER OF ABANDONED WELL (if any) 

- - 
* PERMIT NUMBER OF REPLACEMENT WELL 

. 
l PERSON ABANDONING WELL: Sill WEI..& DRILLERS LICENSE NUMBER: -1 

CIRCLE: MWDIMSDIMGD 

l OWNER’S NAME: Naval SurfacP 

l WELL LOCATION: Atkins Road 
COUNTY: CQ 
NEARESTTOWN: T_ndian Hena 
TAX MAP BLOCK PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: 

-A- 
MARYLAND GRID COORDINATES 

EL&O- 
BOX NUMBER 

N 270 c- 
:xx I x 

SHOW WELL LOCATION 
BY X WITHIN BOX 

* TYPE OF WE’LL BEING ABANDONED: 

DRILLED JElTED 
.I BORED/AUGUERED HAND DUG 

‘,> OTHER (specify) LOG OF SEALING MATERIAL 

l USE CODE: FEET I 
MATERIAL 

DOMESTIC MUNICIPAL/PUBLIC 
IRRIGATION INDUSTRIAL 

. v TEST/OBSERVATION bentonite 

* TYPE OF CASING: 

STEEL PLASTIC x 
CONCRETE OTHER (specify) 

l SIZE OF CASING: I” INCHES IN DIAMETER 

* DEPTH OF WELL: 9’ FEET DEEP 

* WAS ANY CASING REMOVED? - XYES NO 
if yes, length removed, in feet: 

FROM 

9’ 

TO 

0‘ 

* WAS CASING RIPPED OR PERFORATED? - YES ,ANO - 

Michael W. Huber MGD046 MWDIMSDIMGD ?2/08/97 
SUPERVISING SANITARIAN LICENSE # CIRCLE ONE DATE 

TT 11 .Y 1993 ?‘I WFT 1 r3WNFR d 



JRN-Ei7-1998 11:12 
STATE OF MARYLAND 

WELL COMPLETION REPORT 

P. 07/13 
MIS RiWRT MUST EIE SUBMITTED WITHIN 
45 DAYS AFTER WEU. Is COMPLETED. 

IN COLS. 34 ON ALL CARDS) 
%‘CO USE ONLY 

=-? Received 

RLL IN THlS MRM COMPLETELY COUNTY 
PLEASE PRINT OR TYPE 

NUMBER 97-:ils-w(M) 
DATE WELL COMPLETED Death al. Well --r-. -. -.w.. 

1 q 8’ o’5’g’71 
a5 

’ ’ ’ 
OWNER Naval kfaca WarFare Center 

3192 33 24 3; 

STREETOR RFD %'!fhn Head Divisfon TOWN 
SUBDIVISION 

l&!&J& 
SECTlON 

PUMPING TEST 
-- l . 

~- 

GROWING RECORO 
WELL HAS BEEN GROUTED 
(Circle Appropriate Box) 

IYPE OF (3ROLJTiNG MATERW (Circle one) 

CEMENT m SENTONITECUY 8 C 
4&4& m I 

WELL LOG 
NOI reaulrod lor driven weh 

STATE THE KIN0 OF FORMATIONS 
PENETRATED. THEIR COLOR. DEPTH, 
THICKNESS AND IF WATER BEARING 

HOURS PUMPED (nearaa hour) 1 1 
* 9 

PUMPING RATE (gal. par min.) 
. . .,. 
I I 

MEFHOD USED TO 
13 

MEA6URe PUMPING RATE I 
WATER LEVEL (dktance from land surface ) 

0 8 

8 

v 

robe 
aft 

DESCRIPT~N (use 
kdditinal sheets I needed1 

pale yellow/ 
brown silt 
and sand to 
'silt 

;FUL 

NO. OF 0AGi - 
GALLONS OF WATER 

NO. OF POUNDS ,z 

DEPTH OF GROUT SEAL (IO neara feotl 

casing CABING RECORD 

Kc; 

0 

appropriate 
code 

STEEL CoNcm 

below 

BEFORE PUMPING 

yellow/brown 
clayey silt 
and sand 

w%td PUMPING 

TYPE OF PUMP USED (for test) 

PUMP INSTALLED 
DRILLER WILL INSTALL PUMP 
(CIRCLE) (YES or NO) 

YES 

f&N Nominal damem 
CgbtG top (main) mting 

Total drpW~ 
of mrtn casing 

(nazmst inch)! (neamsl fool) 

/.I 
e4 Bl !iLvsw 

E 
* OTHER CASING (if used) 

water @ approx 

WY., 

IF DRILLER INSTALLS PIJMP, THlS SECTION 
MUST 6E COMPLETED FOR AU WELLS. 
NPE OF PUMP INSTALLED 
PUCE (A.CJ,P.R.S,T,O) 
IN BOX 2% 

cl 

CAPACITY : 
GALLONS PER MINUTE 
(to nearest gallon) 

PUMP HORSE POWER 

PUMP COLUMN LENGiTH 
(neareat A.) 

CAGING HEIGHT (circle 
and enter casing height) 

*temporary gee: 
to be abandom 
installation. 

GREEN RECORD 

I e&I ‘6.. 

USTlC I 
OT 

HER NUMBER OF UNSUCCE 

WEL\ t$fDROFRACTURED 

ELLS: 

fj @ L 7 

CIRCLE APPROPRIATE LRTER 
nearest ft.) m- 

i 
. 

1 
. 

A i WELL WAS ABANDONED AND SEALED 
WHEN THIS WELL WAS COMPLETED 

E ELECTRiG LOG OBTAINED 
TEST WELL CONVERTED TO PRODUCrrON 

p WELL 

1 LOCATlON OF WELL ON LOT 

IYPE: MWD/MSD/MGD (MEASUREMENTS TO 
fforn to 

!u4vElPaKr L I, l . 
FMUOGIUEDWAS 

I 

LOWWKlLNSERT 
:nBaw 

4DE lJSE ONLY 

OTHER DATA 



-t 
, -’ 

MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTRATION 
-- 2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 21224, (410) 631-3784 

*********t*****i******************ft***************************~***********~**********~***************** -. 
WATER WELL ABANDONMENT-SEALING REPORT FORM 

****************************************************************************************************** 

SUBMIT COPIES OF COMPLETED FORM TO: 
t COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
l MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 

* 

l 

l 

‘t 

l 

l 

l 

* 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSONABANDONINGWELL:!%fll 

OWNER’S NAME: Naval SutfacP~arfar~ 

WELLLOCATION: Atkins Road 
COUNTY: Chad- Mln+p 
NEARFSTTOWN: l&hmwH~ad 
TAXMAP BL?CK PARCEL 
SUBDMSION: 
SECTION: LOT: 
NEAREST ROAD: 

MARYLANDGRIDCOORDINAT~ 
EL 

BOX NUMBER 
N 270 <- 

TYPE OF WELL BEING ABANDONED: 

DRILLED JETTED 
‘II BORED/AUGUERED HAND DUG 

OTHER (specify) 

USE CODE: 

tiMESTIC 
IRRIGATION 

p, TEST/OBSERVATION. 

MUNICIPAL/PUBLIC 
INDUSTRIAL 

TYPE OF CASING: 

STEEL 
CONCRETE 

p, PLASTIC 
OTHER (specify) 

SIZE OF CASING: 1 ” INCHES IN DIAMETER 

DEPTH OF WELL: 9.5 FEET DEEP 

WAS ANY CASING REMOVED? - x YES 
if yes, length removed, in feet: 

NO 

CH - 94 - 1516 

- - 

WELL DRILLERS LICENSE NUMBER: -81 
CIRCLE: MWDIMSDIMGD 

000 X 
000 

SHOW WELL LOCATION 
BYXWITHINBOX 

LOG OF SEALING MATERIAL 

MATERIAL 
l- FEET 

bentonite 

1 

FROM TO 

9.5 0 

1 

YES::NO 

DENV 828 JULY 1993 

Michael W. Huber MGD046 MWDIMSDIMGD 12/08/97 
ING SANITARIAN LICENSE # CIRCLE ONE DATE 

3)WELLOWNER @ .- 



W-ATE OF MARYLAND 
WELL COMPLETION REPORT 

JQt+07-1998 11:16 P.13/13 

id3 Nlf”BER IS to BE P’kJU%D f&L IN THIS FORM COMPLETELY 
IN COLS. J-6 ON ALL CARDS) PLEASE PRINT OR TYPE 

XAEONLY DATE WELL COMPLETED 06@h of wbll 
00 w Yy m w 

3 - 13 
1 

OWNER US Naval Surface Warfare Center 6511 I 
STREET OR RfD #- Indian Head Division Iam- 

TOWN fdnain Head.- 20640 I 
SUBDIVISION 

WELL LOQ 

Not reaub0 for orlven mu 

a LOT- I 
cl31 

1 2 
PUhF -- T STATE THE KIN0 OF fORM4 

COLOR, DEPTH. TwcKNe2 

DEscFilPnON (UVO 
l aiiiGn8l 8n84II il n88ad) 

silt, sand and 
gravel 

HOURS PUMPED (nearest hour) 
-rT 

PUMPING RATE (QU. per min.) 
8 

11 15 

6’ 
METHOD WSED TO 
MEASURE PUMPING RAl;E , 

.- 

WATER LNEL (distance ‘from land rudace) 
-water @ spprox 

8EK)RE PUMPING tL 
17 20 

CASING RECORD . . _ 

WHEN PUMPING 
22 25 n. 

NPE OF BUMP USED (for lest) 

4 
A air 

‘4 
C cmrlfug6l cl R rotary 

21 

. 
I 

PUMP INSTALLED -- 
DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YBS or NO) 0 

IF DRILLER WSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR AU WELLS. 

TYPE OF PUMP INSTALLED .- 
PUCE ( A.CJ.P.R,B.T.O) 26 
IN BOX 66. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearunt Qallon) at 2s I .-cob6 1 

PUMP HORSE F’OWEFl 
27 41 

PUMP COLUMN LENGTH 
(nearest tt.) 

CASING HEIGHT (circle rp&ritUe box 
67 

and1 enter casing heighl) 

UMD SURFACE 

DEFTH (nearesl C) 

16 17 21 

NWBER OF UNSUCCESSFUL WELLS: 

:P I” CIRCLE AFPRDPRME LETTER 
: A A WELL WA3 ABANDDNED lulJg SE*LED 

WILN TM3 WELL WA3 U))rPtmD 
j E ELECJ’RICLOB OBTAINeD 
; p Ti&yuEucoNvE~ToPIIoDucnoN 

% 

lSCAltON OF WELL ON LOT 
SHOW PWMANW’ STRUCTURE SUCH As 
gU&DtNG, SEpnC’TANKS, AND IOR 
uNDhuRKSANDIff0lcATENOTLEss 
TJ+AN Two DISTANCES 

TOTFlL P.13 

MDE WE ONLY 
lNOT TO 6E FIUBD M BY DRILLER) 

T (EROS.) . - w a 

74 75 75 



SUBDIWSION . 
: wEi.1 LOG 

Not required for &bun w@Jb 

STATE THE KIND Or PORMA 
COLOR Dwm. ~cKNm 

brown silt 
w/gravel. 

grayjbrovn 
silt and said 

gray/brown dil 
v/wood 

vat& @ approx 

‘. 

NUMBER OF UNSLICCESSM WELLS: 

I clRuE APPROPRLaE Lima 
A A WELL WAS ABANDCN~ AND SE&ED 

WMEN THIS WELb WAS coII(pLMb 
E ELSCWC LOCJ OSTAINEO 
p L’ y COMERTED TO MOWCnOW . 

SECTION - 
GROUtIN RECORD 

Irom,+a k 10 ~ -A n. 

’ 

u 
(emu 0 H lrom 8u1Qw) 

CASlNa RECORD 

c 
OTWCEFX;” (if used) 

5 
IYaplh (fwl) 

Inch Irom IO 

C &---- 

CREEN RECORD 

BRONZE HOLE 

DEPTH (nearest II.) 

I,+ 

IDE V E LY 
NOT;% E%lLlED IN BY DRILLER) 

’ (E.R.O.8.J - wo 

P. 12113 
I ~nfs REPORT MUST BE SUSMTED WlIHlN 

45 DAYS &ER WELL 18 co’ -- --- MFxErW. 

COUNN 
NUMBER 97-51 06-W(H) 

PERMTNO 
FROM “PERMFI lb DRiU WEw: 

HOURS PUMPED (nearest hour) 7 
0 

PUMPiNG RATE (gal. per min.1 
. 

19 15 
MN00 USED To 
MEASURE PUMPING RATE I I 

WATER LEVEL (bis(snca from hnd urrlrce) 

BEFORE PUMPING h 

WHEN PUMPlNQ n. 

TYPE OF PUMP USED (for lea) 

4 
A ur 

cl R ‘crury * 
27 

. 

. 

PUMP lNSTALLED 

DRILLER WILL INSTALL PUMP YES 
(CIRCLE) (YES gr NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

^ WPE OF PUMP WSTALLED 
PLACE ( AGJ.P.RS.T.0 ) 2D 
IN BOX 29. 
CAPACITY: 
GALLONS PER MINUTE, 
(to nearest gallon 1 

)‘L 
a0 

PUMP HORSE POWER tl 
41 

PUMP COLUMN LENGTH 
(nearest ft.) 

CASINQ WEIGHT (circle w~&ript(l box 
47 

and enter casing hdght) 

WD SURFACE 

My&T) 

LOCAtlONOFWELt.ONLOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING. SEPTIC TANKS. AND 1OR 
UNDtWNS AND WDICAE NOT LESS 
THAN 7wo OIBTANCES 



JAN-07-1998 11:15 
(MOE USE ONLY) 

6 I 
NtitlER 6 TO BE PiwCHED 

IN COLS. 3.6 ON AU CARDS) I 

=KORELY DATE WEU COMPLETED 

.F-.~ PO W NM oc W 
IA n* *-I 

I 
I 
1 

UIAIC vr MAnTLnlvU 
WELL COMPLETION REPORT 

RLL IN THJS FORM COMPLETrLY 
,f; ; FLEASE PRINT OR WPE 

Deplh of w611 

a -10' 3b 
hONW63TJGOQ 

P. 11/13 
tnla n-n1 Mual UC WOMII Ito WITHW 
45 DAYS AmzR WRL is CDUPLFTED. 

COUNTY 
NUMBER 97-507-U(M) 

PE MIT 
FAOM*mw&o$k~m 
Qt - 94 - 1708 

saoaluaas4nlsd 

OWNER 
STREET OR RFD 

~- -- - - - 
US Naval Surface Warfare Center v 

UaMm utdian head DZVl.Bion tam- 
TOWN lnctlan Heaa 

SUBDIVISION 

WELL LOG 
NOl WOuimd fC4 driven wells 

brown silt 

yellow brown 
clayey silt, 
w/f u.1 

gray clayey sill 
and sand 

water @ approx : 

NV&R OF tiNSUCCES$FCn WELLS: 

CIRCLE APPAOPRIME LETTER 
A AWELLWASAMNDOhlEOANDS~ 

WI+N?‘W6 WELL WAS CDWUSED 

LOT - 

r 
1 a 

PUMPING TEST -- 

HOURS PUMPED (MiW6St hour) 
7 I 

FUMPlNQ RATE (gal. per min.) 
l 

11 

MElwDD USED TD 
MEAGURE PUMWNG RATE , _ 

WATER LEVEL (dislalllce from Iad SWf6C6) 

BEFORE PUMFING 
17 

h. 
20 

- . 

WHEN PUMPING 
-22 

ft. 
25 

TYPE DF PUMP USE13 (for tea) 

PUMP INSTALLED m- 
DRlm h’kl JNSTALL PUMP 
(CWCLE) (YES or NO) 

YES No 
c 

IF DRILLER fN6TM.S PUMP. THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

T?PE OF PUh4P INSTALLED 
WACE bA.C.J.P.R,S.t.O) 3 
INBOX28 

CAPACITY: 
- GALLONS PER MtNlJTE 

(to n66w6t gallon) a1 a 

PUMP HORSE POWIER 
at ‘ 

PUMP COLUMN LENGTH 
mamt ft.1 

CASING HEIGHT (6bC16 6~p-t&fatc1 box 
4’ 

Curd 6Ill6f cadin height) 

UWD SURFACE 

6Q- (=r SC 51 

WTION OF WELL ON LOT 
SHOW PERWWNT STRUCTURE SUCH AS 
6UILoING. SlmIc TANKS, AND 1oR 8UILoINQ. SEPTIC TANKS, AND 1oa 
UNDMMKS AND INDICATE NOT LESS UNDMMKS AND INDICATE NOT LESS 
THAN Iwo DISTANCES 



P. 1043 
JAN-07-199tl 11:14 

1 . 3752 $rMyo;g STATE OF MARYLAND 
WELL COMPLETION REPORT 

ZlxL NU:BBR 19 To BB PIuNc)LED 
FILL IN ‘MS FORM COMPLGELY 

[N ~~. 3 -8 m Ai& CARD8 b PLEASE PRINT OR 7YPE 

I 

B71~oRuNs&~LY DATE WELi COMPLETED Depth of Well 

UY DO W Mu 00 W 

15 
CC *mr&zkmmn 

. 

\ OWNER P-7 
Mwma 

; STREET OR RFD -Tt TOWN- 

yellow silt ani 
sand 

prawn gravel, 
tr silt 61 clay 

black silt & 
gravel 

water @ approx 

NUMBER OF UNS- WELLS: 

WNG RECORD 

70 
- 

72 
- 

TELE6COPE Loo 

lHlS REPORT MUST BE SUBMIITED WIfXtN 
4 DAYS AFm WELL Is cohwLETE0. 

Indian Head 
LOT I 

PUMPINQ TEST 

HDURS PUMPED (noew kdur) pro 

PUMPING RATE (gru per min.) 
l 

11 15 
METHOD USE0 TO 
MEASURE PUMPING RATE I. 

WATER LEVEL U~IUUIC~ tram land curlace) 

BEFORE PUMPING Il. 

WHEN PUMPiNG 

PUMP INSTALLED 

DRILLBR WILL INSTALL PUMP YE6 NO 
(CIRCLE) (YB8 or NO) 0 
IF DRIl.LER INSTALLS PUMP. THIS SECTION 
MUST BE COMRBTED FOR AU WELLS. 

IYPb: OF PUMP INBTAUED 
ZD 

CAPACITY: 
GALLONS PER MINUTE 
(lo nearest galbn) 31 s5 

PUMP HORSE POWER ~ 
41 

PUMP COLUMN LENGTH 
(nawubt a) 

CASING HEIGHT (circle r&&rhIW box 
r7 

and antu cadnQ height) 

LAN0 SURFACE 

A LOCATIONOFWELLONLOT 
SHOW PERMANENT STRWURESUCHAS 

k ci 3wun2 



JRN-87-1998 11:13 
SJAJC UP MA~TLAi’UJ 

P. 89/13 
INIJ-I UUDI DCJYDWI~IW WIINWT 

WELL COMPLETION REPORT 4!lDAYsAmERwELL18ooM~. 
FJU IN l’k&S FORM ~hM%EELY COIJNN 

Pk.&SE PRINT OR TYPE NUMBER 97-510-W(M) 

0$x$ RecgB DATE WELL COW tmo Depth- 
VT 

“A” 

FROM “PERMrr?* DNRliL WELL’ 
L I 1Z d&i a qy4 ia 2x% a7 

6515 I 
TOWN m 4 

l 
] 

S7’ATE TWC KIND OF FORM 
COLOR, DcPnt mEKNCl 

; brown sand and 
j gravel 

/ vatar @ approx 

3y"l 
7 
FROY - 

0' 

I 

NUiIBER OF UNSUCCSSSFUL WELLS: 

(tJ a 

CIRCLB APPROPRIATE LBTrER 
A -A WEU.W& AOANDONED AND SEALED 

WMBN TM8 WBLL WAS CQWLmD 
E ~~TRICL~Q~BWNE~ 

p< $g-, CoNvBmm TO PRooucTIoN 

GALLONS OF WATER 

CASINO RECORD - 

-PI 

MAIN Nominal dlunaer 

! OTHER CASING (if aad ) 

:LmF T 
$0 USE ON 
NOT TO SE &BO IN 8Y DRlLuZR) 

t (E.R.O.S.) - WO 

I 2 
PUMPING TEST m- 

11 
MEI’HOD USED TO 

15 

MEASURE PUMPING RATE I- 

WATER LEVEL (aislanca horn hnu curface) 

BEFORE PUMPING . , 
20’ IL 

WHEN PlJMPlNG a. 
22 25 

TYPE OF PUMP USED (for tea) 

4 
A ah 

4 
P pi- 

GEOPR 
aubmwsioto 

PUMP INISTAUED -- 
DRIUBR WRL INSTALL PUMP YES 
(CIRCLBJ (YES or NO) 0 

0 

IF DRILLBR INSTALLS PUMP. THIS SECTION 
MUST BE COMPLETBD FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
P$CC(A$2S?RS.T.OI 3 

CAPACITY: 
GALLONS PER MINUTE 
(to nwsat gallon) a1 a& 

PUMP HORSE POWER 
a7 41 

PUMP COLUMN LENGTH 
(nsamct ft.) 

42 19 
CASING HEIGHT (clrc:lr opp&riate box -- 

and enter casing hdght) 

MD SURFACE 

La %ip 
w 61 

% 

laAnoHoF’wEuoNLoT 
SHOW PERMMEM’ STRUCTURE SUCH AS 
BullDlNG, SEPTlc’rANKs, AND IOR 
LUWWKB MD JIUDICATE 
ntM nrvo DIBTM 
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\~&:guarmn 

S I'ATE OF MAHYLAND THIS REPORT MUST BE BUBMfllED WITHIN 

WELL COMPLETION REPORT 45 DAYS rvlER W&L IS COMPLEIED. 

fkl. IN ‘flil$ FOAM WPLnELY COUNTY 
HEASE PRINT OR TYPE NUMBER 9%Sll-W(?!lj 

DATE WEU COMPLOED Oeplh d Well No 
FROM -PERMIT TO oh ww’ 

y1 rn 00 
nd 37’ 22 26 CE -. 94 - 17’ 

‘ib 280sa*a242at d I, 
LV VQ : 

IS 15 
1 -....I” 7 

s Naval Sutiace warfare Center * 
W- 

l bR RFD 
Yrn uaaaau neaa U1vlaaan 

TowN2 

1 UWNCH 

%REEI -__.___ 
SUBDNfSlON 

WELL LOG 

NOI mauln8 lor 8rlwl wenr 
STATE TH# KIND OP FORUIIONE PENETCUTED. THEIR 

COLOR Peply. TWClWEEE *nD IP WATEFI 8EAtUNG 

dark browu sand 
and gravel I 0 

water @ approac ’ 

i 

Err 
Wmflng 

NUMBER OF UNSUCCESSFUL WElLS: 

OROFRACTUREO b i piJ 
’ CIRCLE APPyiqPRNE LETER 

A A WELL WAS ARANDONED AND SEALED 
WHEN pswEu WAS COUPUKWD 

j E hLECTRlCLoa081AlNEP 
D TEST WELL CONVERTED TO PRODUCTON 

GALLONS OF WATER 

: 
OTHER CASING (If Ma) 

: 
hmeler d@ VW 

Illon lrom IO 

C *---- 

? 

c 2 
;9p’ 

DEPTH (news! it.) 

,,&/7 
A s 11 16 17 21 

70 72 
- - . 

74 75 7e 

S!ffNF’ :CSl OTHER DITA 

._I 23' 
1 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) 
r 

PUMPING RATE (pal. per min.) 
0 

11 16 
METHOD USED TO 
MEASURE PUMPINQ RATE t- 

WATER LEVEL (distance from land su~Iaca) 

BEFORE PUMPiNG IL 

WHEN PUMPING ft. 

TYPE OF PUMP USED (for teal) 

4 
A air 

4 c cmdfu!Jnl a R row 
27 

PUMP INSTALLED 

DRILLER WILL IN6fAU PUMP YE6 
(CIRCLE) (VES or NO) 

IF DRILLER INSTILLS PUMP. ‘MB GECTION 
MUST BE ~MPIJZTEO FOR ALL WELLS. 

nPE OF PUMP INELTALLED 
PuGuG~~CJ.P.R.S.T.0) 29 

* 

CAPACW : 
GALLONS PER MINUTE 
(to nearer gallon) 31 2s 

PUMP HORSE POWER 5, 
41 

PUMP COLUMN LENGTH 
(nesrszr ft.) 

HEIGHT (circle eippi&~riab box 
47 

and enter coring halgh) 

LAND SURFACE 

LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 

SEPTIC TAMS. AND 



Cl 3241 1 
SEQUENCE NO. 

(MDE USE ONLY) STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHIN 

WELL COMPLETION REPORT 45 DAYS AFTER WELL IS COMPLETED. 

;T& N&BER IS TO BE PkJCHED FILL IN THIS FORM COMPLETELY COUNTY 
IN CCL.% 3-6 ON ALL CARDS) PLEASE PRINT OR TYPE NUMBER 97-316-W(M) 
ST/CO USE ONLY DATE WELL COMPLETED 

*Q+$E Rec;$zd 
Depth of Well PERMIT NO. 

w 

u 

FROM “PERMIT TO DRILL WELL’ 

13 
CH' 94 - 1517 

k 
%%E%mmZ6 - 26 29 30 31 32 33 34 35 36 : 

OWNER Naval Surface Warfare Center 
$TREET OR RFD 

Lasl name Indian Head Division hrsl name (6287) 
TOWN Indian Head 

SUBDIVISION 

WELL LOG 
Not required for driven wells 

STATE THE KIND OF FORMATIONS PENETRATED. THEIR 
COLOR, DEPTH. THICKNESS AND IF WATER BEARING 

DESCRIPTION (Use F1 
additional sheets at needed) FROM 

silty fine sand 
yellow 

orange/brown 
silty clay 

light gray sil 
.sand 

It brown clay 

brown silty 
clay 

+ 
TO FE% 

)earing 

0 4 

4 

Y 
6 

12 

6 

12 

16 

16 20 

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 l,O PRODUCTION 
WELL 

I HEREBY CERTIFY THAT THIS WELL HAS SEEN CONSTRUCTED Ih 
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” ANC 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONEO PERMIT, AN0 THAT THE INFORMATION PRESENTEC 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF M? 
KNOWLEDGE. 

SECTION 

GROUTING RECORD 

WELL HAS BEEN GROUTED 
Circle Appropriate Box) 

MATERIAL (Circle one) 

” 

SALLONS OF WATER 

DEPTH OF GROUT SEAL (to nearest fo 

from 
48’TOP 

ft. to ft. 
BOTTOM 56 

(enter & from susace) 

MAIN Nominal diameter Total depth 

CASING top (main) casing of main casing 
( neares foot ) ire (neazinch)! < 

60 61 63 64 66 70 

OTHER CASING (if used ) 
diameter depth (feet) 

inch from t0 

Ill- 

8 Ill- 

screen type SCREEN RECORD ~~~ 

\ below / 

DEPTH (nearest ft.) 

i2 
23 24 26 3032 36 

s 

C3 
R 36 39 41 45 47 51 
E 

E SLOT SIZE li 
N -&+_h 

DIAMETER / 
OF SCREEN o/ 

56 60 
from fi to 

WAS FLOWING WELL 
HSEAT F IN BOX 68 68 

MDE USE ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) - w 0 

70 72 - - 
EEtzoPE LOO 

74 75 76 

INDICATOR OTHER DATA 

LUI _ 

=(31 
1 2 

PUMP!NG 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 n. 
. 17 20 

WHEN PUMPING ft. 
22 25 

TYPE OF PUMP USED (for test) 

a 
A air 

cl 
C centrifugal 

27 27 

MONITO 
E&Ubmersibie 

PUMP INSTALLED 

DRILLER WILL INSTALL PUMP YES NO 
(CIRCLE) (YES or NO) c 

IF DRILLER INSTALLS F’UMP, 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. 

CAPAClTY : 
GALLONS PER MINUTE 
(to nearest gallon) 31 35 

PUMP HORSE POWE:R 
37 41 

PUMP COLUMN LENGTH 
(nearest ft.) 

43 47 
CASING HEIGHT (circle appropriate box 

anid enter casing height) 

LAND SURFACE 

50 51 

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), 

---~--------------~-.-~--“--.“..._ “-x xIF--,-,“i-a,ll.ll .__^.___. ._ 
ORIGINAL. STATF 



APPENDIX H 

ANALYTICAL DATABASE 

Appendix H.l Historical Analytical Database 
Appendix H.2 October 1997 Analytical Database 



APPENDIX H.l 

HISTORICAL ANALYTICAL DATABASE 

Appendix H.1 .I Site 39/41 Historical Analytical Database 
Appendix H.1.2 Site 42 Historical Analytical Database 
Appendix H.l.3 Site 44 Historical Analytical Database 



SITE 39/41 HISTORICAL ANALYTICAL DATABASE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41580301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 
LOCATION: 4lMW01/41SB03 

FfELD DUPLICATE OF: 

VOLATILES (pglkg) 

1 , 1,l -TRICHLOROETHANE 11 UJ 

1,1,2,ZTETRACHLOROETHANE 11 UJ 

1 ,I ,P-TRICHLOROETHANE 11 UJ 

1, I-DICHLOROETHANE 11 u 

1 ,I-DICHLOROETHENE 11 u 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 11 u 

4-METHYL-2-PENTANONE 11 UJ 

ACETONE 16 U 

BENZENE 11 UJ 

BROMODICHLOROMETHANE 11 UJ 

BROMOFORM 11 UJ 

BROMOMETHANE 

CARBON DISULFIDE 35 

CARBON TETRACHLORIDE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SBO301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 

LOCATION: 41MW01/41SB03 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

METHYLENE CHLORIDE 4u 

STYRENE 11 UJ 

TETRACHLOROETHENE 11 UJ 

TOLUENE 9J 

TRANS-1,3-DICHLOROPROPENE 11 UJ 

TRICHLOROETHENE 11 UJ 

VINYL CHLORIDE 11u 

XYLENES, TOTAL 11 UJ 

SEMIVOLATILES (pg/kg) 

1,2,4-TRICHLOROBENZENE 360 U 

1,2-DICHLOROBENZENE 360 U 

1,3-DICHLOROBENZENE 360 U 

1,4-DICHLOROBENZENE 360 U 

2,2’-OXYBlS(l-CHLOROPROPANE) 360 U 

2,4,5TRICHLOROPHENOL 860 U 

2,4,6-TRICHLOROPHENOL 360 U 

2,4-DICHLOROPHENOL 360 U 

2,CDIMETHYLPHENOL 360 U 

2,CDINITROPHENOL 860 U 

2,CDINITROTOLUENE 360 U 

2,6-DINITROTOLUENE 360 U 

2-CHLORONAPHTHALENE 360 U 

.2-CHLOROPHENOL 360 U 

2-METHYLNAPHTHALENE 42 J 

2-METHYLPHENOL 360 U 

2-NITROANILINE 860 u 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SBO301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 
LOCATION: 41MW01141SB03 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

2-NITROPHENOL 360 U 

3,3-DICHLOROBENZIDINE 360 U 

3-NITROANILINE 860 U 

4,6-DINITRO-2-METHYLPHENOL 860 u 

4-BROMOPHENYL PHENYL ETHER 360 U 

4-CHLORO-3-METHYLPHENOL 360 U 

4-CHLOROANILINE 360 U 

4-CHLOROPHENYL PHENYL ETHER 360 U 

4-METHYLPHENOL 360 U 

4-NITROANILINE 860 u 

I-NITROPHENOL 860 U 

ACENAPHTHENE 360 U 

ACENAPHTHYLENE 100 J 

ANTHRACENE 160 J 

BENZO(A)ANTHRACENE 710 

BENZO(A)PYRENE 230 J 

BENZO(B)FLUORANTHENE 530 

BENZO(G,H,I)PERYLENE 360 U 

BENZO(K)FLUORANTHENE 610 

BlS(2-CHLOROETHOXY)METHANE 360 U 

BlS(2-CHLOROETHYL)ETHER 360 U 

BlS(2-ETHYLHEXYL)PHTHALATE 360 U 

BUTYLBENZYL PHTHALATE 360 U 

CARBAZOLE 360 u I I I 

CHRYSENE 1200, 

DI-N-BUTYL PHTHAIATE 360 U 

.I .~ 

,,.. 

_ .., ..; 

.., . 

_/.J&. ,. 

_j_l 

. . n 

_. ,,. 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARq 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4lSBO301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 

LOCATION: 41MW011415803 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

DI-N-OCTYL PHTHAIATE 360 U 

DIBENZO(A,H)ANTHRACENE 360 U 

DIBENZOFURAN 53 J 

DIETHYL PHTHAlATE 360 U 

DIMETHYL PHTHAlATE 360 U 

FLUORANTHENE 1300 

FLUORENE 360 U 

HEXACHLOROBENZENE 360 U 

HEXACHLOROCYCLOPENTAl?lENE 360 U 

HEXACHLOROETHANE 360 u 
INDENO(l,Z,J-CD)PYRENE 120 J 

ISOPHORONE 360 U 

N-NITROSO-DI-N-PROPYLAMINE 360 U 

N-NITROSODIPHENYLAMINE 360 U 

NAPHTHALENE 92 J 

NITROBENZENE 360 U 

PENTACHLOROPHENOL 860 u 
PHENANTHRENE 1000 

PHENOL 360 U 

PYRENE 1100 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 3.6 U 

4,4’-DDE 3.6 U 

4,4’-DDT 3.6 U 

ALDRIN 1.8 U 

ALPHA-BHC 1.8 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs (pglkg) 

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 SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

METALS @igiiig; 

ALUMINUM 

ANTIMONY 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41SBO301 
0.0 - 2.0 

08192 

41MW01/41SB03 

1.8 U 

36 U 

73 u 

36 U 

36 U 

36 U 

36 U 

36 U 

1.8 U 

1.8 U 

3.6 U 

1.8 U 

3.6 U 

3.6 U 

91 DP 

7.2 U 

3.6 U 

1.8 U 

1.8 U 

1.8 U 

5.5 

18 U 

180 U 

1880 

5.4 UJ 

i .: 

,. ’ 

. . 

.:, 



~ 

METALS (mglkg) 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
41SBO301 
0.0 - 2.0 

08192 

41MW01/41SB03 

ARSENIC 145 J 

BARIUM 36.5 B 

BERYLLIUM 0.41 B 

CADMIUM 1.1 u 

CALCIUM 8420 

CHROMIUM 5.2 

COBALT 4.1 B 

COPPER 19.5 

CYANIDE 1.3 u 

IRON 7670 

LEAD 22.5 J 

MAGNESIUM 552 B 

MANGANESE 57.1 

MERCURY 0.28 

NICKEL 6.4 B 
POTASSIUM 347 B 

SELENIUM 0.6 B 

SILVER 1.4 B 

SODIUM 71.7 u 

THALLIUM 4.3 u 

VANADIUM 5.4 B 

ZINC 24.5 

PETROLEUM HYDROCARBONS fmnlka) . - -. 
TOTAL PETROLEUM HYDROCARBONS1 16.2 

I I 1 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4lSB0303 41680304 41SBO402 41 SBO403 41880404 
DEPTH (feet): 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 41MW01141SB03 4lMW01/41SB03 4lMW02/4lSB04 4lMW0214lSB04 4lMW0214lSB04 

FIELD DUPLICATE OF: 

VOLATILES (@kg) 

41880702 
5.0 - 9.0 

08192 

41 MW03141 SB07 

1 ,l,l-TRICHLOROETHANE 12 u 12 u 12 u 12 u 12 u 12 u 

1,1,2,2-TETRACHLOROETHANE 12 u 12 u 12 u 12 u 12 u 12 u 

1 ,1,2-TRICHLOROETHANE 12 u 12 u 12 u 12 u 12 u 12 u 

I, I-DICHLOROETHANE 12 u 12 u 12 u 12 u 12 u 12 u 

1 ,I-DICHLOROETHENE 12 u 12 u 12 u 12 u 12 u 12 u 

1,2-DICHLOROETHANE 12 u 12 u 12 u 12 IJ 12 u 12 u 

1 ,P-DICHLOROETHENE (TOTAL) 12 u 12 u 12 u 12 u 12 u 12 u 

1,2-DICHLOROPROPANE 12 u 12 u 12 u 12 u 12 u 12 u 

2-BUTANONE 3u 6U 12 u 3u 3u 2u 

2-HEXANONE 12 u 12 u 12 u 12 u 12 u 12 u 

4-METHYL-P-PENTANONE 12 u 12 u 12 u 12 u 12 u 12 u 

ACETONE 17 u 23 U 9u 27 U 15 u 11 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41880303 41880304 41880402 41580403 41SBO404 
DEPTH (feet): 10.0 - 12.0 15.0- 17.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 

LOCATION: 41MW01/41SB03 41MW01/41SB03 41MW02/4iSB04 41MW02/41SB04 41MW02/41SB04 

FIELD DUPLICATE OF: 

VOLATILES (pa/kg) 
METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

12 u 3u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

12u 12 u 12 u 12 u 12 u 12 u 

12 u 12 u 12 u 12 u 12 u 12 u 

41880702 
5.0 - 9.0 

08192 

41MW03/41SB07 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41880303 41880304 41880402 41880403 41680404 41880702 
10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 9.0 
08/92 08192 08192 08192 08192 08/92 
41MW01/41SB03 41MW0114lSB03 41MW02/41SB04 41MW02/41SB04 4lMW02/41SB04 41MW03/41SB07 

I 

._j : 

. 

.T* 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARQ 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
41SB0303 41880304 41880402 41580403 41880404 
lO.O- 12.0 15.0 - 17.0 5.0 - 7.0 lO.O- 12.0 15.0 - 17.0 
08192 08192 08192 08192 08192 

41MW01/41SB03 41MW01/41SB03 41MW02/41SB04 41MW02/41SB04 41MW02/41SB04 

41880702 
5.0 - 9.0' 

i 

08192 

41MW03/41SB07 

I 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALAiE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l ,Z,bCD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 42 J 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 640 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

4qo u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 120 J 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

400 u 420 U 56 J 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u -410 u 

970 u 1000 u 900 u 930 u 950 u 990 u 

400 u 420 U 350 J 390 u 400 u 410 u 

400 u 420 U 370 u 390 u 400 u 410 u 

460 u 420 U 520 390 u 400 u 410 u 

4u 4.2 U 3.7 u 3.8 U 3.9 u 4.1 u 

4u 4.2 U 3.7 u 3.8 U 3.9 u 4.1 u 

4u 4.2 U 7.5 P 3.8 U 3.9 u 4.1 u 

2.1 u 2.2 u 1.9 u 2u 2u 2.1 u 

2.1 u 2.2 u 1.9 u 2u 2u 2.1 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41680303 41 SBO304 41SBO402 41680403 41680404 41880702 

- - - - - DEPTH (feet): 10.0 12.0 - 15.0 17.0 5.0 7.0 10.0 12.0 15.0 17.0 5.0 9.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41MW01/41SB03 41MW01141SB03 41MW02141SBO4 41MW02/41SB04 41MW02/41SB04 41MW03/41SB07 

FIELD DUPLICATE OF: 

PESTICIDESIPCBs (pglkg) 

ALPHA-CHLORDANE 2.1 u 2.2 u 1.9 u 2u 2u 2.1 u 

AROCLOR-1016 40 u 42 U 37 u 38 U 39 u 41 u 

AROCLOR-1221 81 U 85 U 75 u 78 U 79 u 83 U 

AROCLOR-1232 40 u 42 U 37 u 38 U 39 u 41 u 

AROCLOR-1242 40 u 42 U 37 u 38 U 39 u 41 u 

AROCLOR-1248 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

469 3200 2030 1020 I 2520 415 

6.1 UJ 6.4 UJ I 5.9 UJ 5.8 UJ 6.1 UJ 6.; UJ 
I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41880303 41880304 41880402 41 SBO403 41380404 
DEPTH (feet): 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 
SAMPLE DATE: 08192 08192 08192 08192 08/92 

LOCATION: 41MW01/41SB03 41MW01/41SB03 41MW02/4lSB04 41MW02/41SB04 41MW02/41SB04 

FIELD DUPLICATE OF: 

METALS (mglkg) 

41580702 
5.0 - 9.0 

08192 

41 MW03/41 SB07 

ARSENIC 2.4 J 0.76 UJ 6.6 J 0.69 UJ 0.73 UJ 3.4 J 
BARIUM 9.0 B 70.7 14.7 B 17.9 B 23.3 B 10.0 B 
BERYLLIUM 0.37 B 2.9 0.24 U 0.23 U 0.37 B 0.25 u 
CADMIUM 1.2 u 1.3 u 1.2 u 1.2 u 1.2 u 1.2 u 
CALCIUM 333 u 2720 209 B 76.5 B 405 B 153 B 

CHROMIUM 2.5 U 3.7 4.3 2.6 3.5 2.5 u 
COBALT 8.3 B 66.2 3.6 U 3.5 u 10.4 B 3.7 u 
COPPER 5.9 B 62.9 4.0 B 8.4 6.7 5.4 B 
CYANIDE 1.5 u 1.6 U 1.5 u 1.4 u 1.5 u 1.5 u 
IRON 2480 * 9470 6410 1430 3040 2410 
LEAD 3.2 J 10.1 J 4.1 J 3.1 J 3.6 J 2.5 UJ 
MAGNESIUM 208 B 2080 117 B 46.6 B 351 B 53.2 B 
MANGANESE 22.7 84.2 10.6 3.3 B 57.5 3.1 B 

MERCURY 0.25 U 0.25 U 0.24 U 0.23 U 0.24 U 0.25 U 
NICKEL 3.7 u 27.3 3.6 U 3.5 u 3.6 U 3.7 u 
POTASSIUM 225 U 1290 305 B 213 U 354 B 237 B 
SELENIUM 0.49 u 0.51 u 0.47 u 0.46 U 0.49 u 0.49 u 
SILVER 1.2 u 1.3 u 1.2 B 1.2 u 10.1 1.2 u 

SODIUM 50.2 U 93.4 u 61.1 U 39.1 u 46.1 U 61.5 U 

THALLIUM 0.98 U 5.1 u 0.95 u 0.93 u 0.97 .u 0.98 U 
VANADIUM 5.1 B 22.2 7.8 B 3.4 B 12.6 5.8 B 
ZINC 21.0 84.2 5.3 4.7 10.5 5.3 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 12.2 u 12.6 U I 16.3 11.5 u 12u 12.2 u I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4tSB0702D 41880703 4 lSBO703D 41580704 41SBO102 
DEPTH (feet): 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41SBOl 

FIELD DUPLICATE OF: 41580702 41880703 

VOLATILES @g/kg) 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 418607020 41 SBO703 418807030 41 SBO704 41SBO102 41560103 
DEPTH (feet): 5.0-9.0’ ’ 10.0 - 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 4lMW03/41SB07 41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41SBOl 41SBOl 
FIELD DUPLICATE OF: 41880702 41880703 

VOLATILES @g/kg) 

METHYLENE CHLORIDE 12 u 12 u 12 u 13 u 12 u 12 u 

STYRENE 12 u 12 u 12 u 13 u 12 u 12 u 

TETRACHLOROETHENE 12 u 12 u 12 u 13 u 12 u 12 u 

TOLUENE 12 u 12 u 12 u 13 u 12 u 12 u 

TRANS-1,3-DICHLOROPROPENE 12 u 12 u 12 u 13 u 12 u 12 u 

TRICHLOROETHENE 12 u 12 u 12 u 13 u 12 u 12 u 

VINYL CHLORIDE 12u 12 u 12 u 13 u 12 u 12 u 

XYLENES, TOTAL 12 u 12 u 12 u 13 u 12 u 12 u 

SEMIVOLATILES @g/kg) 

1,2,4-TRICHLOROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 

1 ,ZDICHLOROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 

1,3-DICHLOROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 

1,4-DICkylLOROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 

2,2’-OXYBlS(l-CHLOROPROPANE) 410 u 420 U 420 U 430 u 400 u 410 u 

2,4,5TRICHLOROPHENOL 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

2,4,6-TRICHLOROPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

2,4-DICHLOROPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

2,6DIMETHYLPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

2,CDINITROPHENOL 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

2,4-DINITROTOLUENE 410 u 420 U 420 U 430 u 400 u 410 u 

2,6-DINITROTOLUENE 410 u 420 U 420 U 430 u 400 u 410 u 

2-CHLORONAPHTHALENE 410 u 420 U 420 U 430 u 400 u 410 u 

2-CHLOROPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

2-METHYLNAPHTHALENE 410 u 420 U 420 U 430 u 400 u 410 U’ 

2-METHYLPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

P-NITROANILINE 1000 u 1000 u 1000 u 1000 u 980 U 980 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
41SB0702D 41880703 415807031) 41880704 41SBO102 
5.0 - 9.0 lO.O- 14.0 lO.O- 14.0 15.0 - 17.0 5.0 - 7.0 

08192 08192 08192 08192 08192 

41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41SBOl 

41880702 41680703 

41SBO103 
10.0 - 12.0 

08192 

41SBOl 

2-NITROPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

3,3’-DICHLOROBENZIDINE 410 u 420 U 420 U 430 u 4oo.u 410 u 

3-NITROANILINE 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

4,6-DINITRO-2-METHYLPHENOL 1000 u 1000 u 1000 u 1000 u 980 U 1000 u 

(I-BROMOPHENYL PHENYL ETHER 410 u 420 U 420 U 430 u 400 u 410 u 

4-CHLORO-3-METHYLPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

4-CHLOROANILINE 410 u 420 U 420 U 430 u 400 u 410 u 

4-CHLOROPHENYL PHENYL ETHER 410 u 420 U 420 U 430 u 400 u 410 u 

4-METHYLPHENOL 410 u 420 U 420 U 430 u 400 u 410 u 

4-NITROANILINE 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

4-NITROPHENOL 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

ACENAPHTHENE 410 u 420 U 420 U 430 u 400 u 410 u 

ACENAPHTHYLENE 410 u 420 U 420 U 430 u 400 u 410 u 

ANTHRACENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(A)ANTHRACENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(A)PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(B)FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(G,H,I)PERYLENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(K)FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 
I I I 

BlS(2CHLOROETHOXY)METHANE 410 u I 420 U 420 U I 430 u 400 u I 410 u 

BIS12-CHLOROETHYUETHER 410 u 420 U I 420 U 430 u I 400 u ,410 u 
-. I 

BIS(P-ETHYLHEXYL)PHTHALATE 410 u 420 U 420 U 430 u 400 u 410 u 

BUTYLBENZYL PHTHAtATE 410 u 420 U 420 U 430 u 400 u 410 u 

CARBAZOLE 4iG ii 420 u 420 u 43!! u 400 u 410 u 

CHRYSENE 410 u 420 U 420 U 430 u 400 u 410 u 

DI-N-BUTYL PHTHAlATE 410 u 420 U 420 U 430 u 400 u 410 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 
SAMPLE NUMBER: 41 SB0702D 41880703 41SB0703D 41 SBO704 41SBO102 
DEPTH (feet): 5.0 - 9.0 lO.O- 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 

LOCATION: 41 MW03/415807 41MW03/41SB07 41MW03/41SB07 4lMW03/41SB07 41SBOl 

FIELD DUPLICATE OF: 41 SBO702 41880703 

41SBO103 
10.0 - 12.0 

08192 

41SBOl 

I I 
SEMIVOLATILES (pglkg) 
DI-N-OCTYL PHTHAIATE 410 u 420 U 420 U 430 u 400 u 410 u 
DlBENZO(A,H)ANTHRACENE 410 u 420 U 420 U 430 u 400 u 410 u 
DIBENZOFURAN 410 u 420 U 420 U 430 u 400 u 410 u 
DIETHYL PHTHALATE 410 u 420 U 420 U 430 u 400 u 410 u 
DIMETHYL PHTHAIATE 410 u 420 U 420 U 430 u 400 u 410 u 
FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 
FLUORENE 410 u 420 U 420 U 430 u 400 u 410 u 
HEXACHLOROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 
HEXACHLOROCYCLOPENTADIENE 410 u 420 U 420 U 430 u 400 u 410 u 

’ HEXACHLOROETHANE 410 u 420 U 420 U 430 u 400 u 410 u 
INDENO(l,S,J-CD)PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 
ISOPHORONE 410 u 420 U 420 U 430 u 400 u 410 u 
N-NITROSO-DI-N-PROPYIAMINE 410 u 420 U 420 U 430 u 400 u 410 u 
N-NITROSODIPHENYLAMINE 410 u 420 U 420 U 430 u 400 u 410 u 
NAPHTHALENE 410 u 420 U 420 U 430 u 400 u 410 u 
NITROBENZENE 410 u 420 U 420 U 430 u 400 u 410 u 
PENTACHLOROPHENOL 1000 u 1000 u 1000 u 1000 u 980 U 980 U 

PHENANTHRENE 410 u 420 U 420 U 430 u 400 u 410 u 
PHENOL 410 u 420 U 420 U 430 u 400 u 410 u 
PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 
PESTlClDESlPCBs &g/kg) 
4,4’-DDD 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 
4/l’-DDE 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 
4,4’-DDT 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 
ALDRIN 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 
ALPHA-BHC 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 



r 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 415807020 4 1 SBO703 4 lSB0703D 4 lSBO704 41SBO102 
DEPTH (feet): 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08/92 08192 08192 08192 08192 

LOCATION: 41 MW03/41 SB07 41MW03/41SB07 41MW03/41SB07 4lMW03/4lSB07 41SBOl 

FIELD DUPLICATE OF: 41580702 41880703 

PESTlClDESlPCBs @g/kg) 

41SBO103 
10.0 - 12.0 

7 08192 

41SBOl 

ALPHA-CHLORDANE 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

AROCLOR-1016 41 u 42 U 41 u 43 u 40 u 41 u 

AROCLOR-1221 84 U 86 u 84 U 86 u 81 U 82 U 

AROCLOR-1232 41 u 42 U 41 u 43 u 40 u 41 u 

AROCLOR-1242 41 u 42 U 41 u 43 u 40 u 41 u 

AROCLOR-1248 41 u 42 U 41 u 43 u 40 u 41 u 

AROCLOR-1254 41 u 42 U 41 u 43 u 40 u 41 u 

AROCLOR-1260 41 u 42 U 41 u 43 u 40 u 41 u 

BETA-BHC 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

DELTA-BHC 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

DIELDRIN 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDOSULFAN I 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

ENDOSULFAN II 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDOSULFAN SULFATE 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDRIN 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDRIN ALDEHYDE 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDRIN KETONE 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

21 u 22 u 21 u 22 u 21 u 21 u 

210 u 220 u 210 u 220 u 210 u 210 u 

I 485 1390 2240 2450 I 7070 492 

6.3 UJ I 6.3 UJ I 6.3 UJ I 6.5 UJ 6.0 UJ I 6.3 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
41 SB0702D 41880703 41SB0703D 41SBO704 41SBO102 
5.0 - 9.0 lO.O- 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 
08192 08192 08192 08192 08192 

41MW03141SB07 41MW03/41SB07 41MW03/41SB07 41MW03/41SB07 41SBOi 

41880702 41880703 

41SBOl 

ARSENIC 4.2 J 0.76 UJ 0.75 UJ 0.78 UJ 0.72 UJ 0.75 UJ 
BARIUM 11.1 B 27.1 B 54.4 60.2 24.6 B 9.8 B 
BERYLLIUM 0.25 U 0.25 U 0.25 U 1.5 0.52 B 0.25 U 
CADMIUM 1.3 u 1.3 u 1.3 u 1.3 u 1.2 u 1.3 u 
CALCIUM 180 B 1040 B 1150 B 1870 547 B 74.9 u 
CHROMIUM 2.5 U 2.5 U 2.5 u 5.0 15.7 2.9 

COBALT 3.8 U 22.7 15.9 71.7 4.2 B 3.8 B 
COPPER 2.6 B 14.2 19.0 16.6 10.5 13.0 
CYANIDE 1.3 u 1.5 u 1.5 u 1.6 U 1.5 u 1.5 u 
IRON 2820 4020 5200 6510 7670 481 
LEAD 3.4 J 4.3 J 6.4 J 15.8 J 4.4 J 2.6 J 
MAGNESIUM 66.7 B 876 B 1150 B 1650 416 B 29.2 B 
MANGANESE 3.2 B 35.4 44.9 59.5 17.9 J 1.3 UJ 

MERCURY 0.25 u 0.25 U 0.25 U 0.26 U 0.12 u 0.13 u 
NICKEL 3.8 U 7.2 B 6.8 B 53.1 4.1 B 3.8 U 
POTASSIUM 257 B 808 B 1170 B 1410 903 B 231 B 
SELENIUM 0.5 u 0.5 u 0.5 u 0.52 U 0.48 UJ 0.5 UJ 
SILVER 1.3 u 1.3 u 1.3 u 1.3 u 1.2 u 1.3 u 

SODIUM 50.1 u 82.9 U 56.9 U 99.4 u 59.6 U 35.6 U 
THALLIUM 1.0 u 1.0 u 1.0 u 1.0 u 0.72 UJ 0.75 UJ 
VANADIUM 5.3 B 7.9 B 8.8 B 14.6 27.4 4.1 B 
ZINC 2.6 B 18.5 24.2 33.6 23.8 7.7 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 12.5 U I 12.6 U I 12.4 U I 12.9 u 17.2 I 12.5 U I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SBOlO5 41SBO201 41880203 41880204 41580502 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 415801 415802 41SBO2 41 SB02 41 SB05 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

41880503 
10.0 - 12.0 

08192 

41 SB05 

1 ,I ,I-TRICHLOROETHANE 13 u 12 UJ II u 12 u 12 u 12 u 

1 ,I ,2,2-TETRACHLOROETHANE 13 u 12 UJ 11 u 12 u 12 u 12 u 

I, 1,2-TRICHLOROETHANE 13 u 12 UJ 11 u 12 u 12 u 12 u 

I ,I -DICHLOROETHANE 13 u 12 u II u 12 u 12 u 12 u 

1 ,I-DICHLOROETHENE 13 u 12 u 11 u 12 u 12 u 12 u 

1 ,P-DICHLOROETHANE 13 u 12 u II u 12 u 12 u 12 u 

1,2-DICHLOROETHENE (TOTAL) 13 u 12 u 11 u 12 u 12 u 12 u 

1,2-DICHLOROPROPANE 13 u 12 UJ 11 u 12 u 12 u 12 u 

P-BUTANONE 3u 4u 5u 9u 12 u 12 u 

2-HEXANONE 13 u 12 UJ II u 12 u 12 u 12 u 

4-METHYL-2-PENTANONE 13 u 12 UJ 11 u 12 u 12 u 12 u 

ACETONE 220 B 38 U 1200 DB 85 U 9u IO u 

BENZENE 13 u 12 UJ IIU 12 u 12 u 12 u 

BROMODICHLOROMETHANE 13 u 12 UJ 11 u 12 u 12 u 12 u 

BROMOFORM 13 u 12 UJ II u 12 u 12 u 12 u 

BROMOMETHANE 13 u 12 u 11 u 12 u 12 u 12 u 

CARBON DISULFIDE 13 u 2J 11 u 12 u -12 u 12 u 

CARBON TETRACHLORIDE 13 u 12 UJ II u 12 u 12 u 12 u 

CHLOROBENZENE 13 u 12 UJ 11 u 12 u 12 u 12 u 

CHLOROETHANE 13 u 12 u II u 12 u 12 u 12 u 

CHLOROFORM 13 u 12 u 11 u 12 u 12 u 12 u 

CHLOROMETHANE 13 u 12 u II u 12 u 12 u 12 u 

CIS-I ,bDICHLOROPROPENE 13 u 12 UJ II u 12 u 12 u 12 u 

DIBROMOCHLOROMETHANE iZ3 U i2 UJ Ii U ?2 u i2 U i2 U 

ETHYLBENZENE 13 u 12 UJ 11 u 12 u 12 u 12 u 

HEXACHLOROBUTADIENE 410 u 380 U 390 UJ 410 u 410 u 400 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SBO105 41SBO201 41680203 41880204 41 SBO502 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 41 SBOI 41SBO2 41 SB02 41SBO2 ‘41 SB05 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 
METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

13 u 12 u 11 u 12 u 12 u 12 u 

13 u 12 UJ 11 u 12 u 12 u 12 u 

13 u 12 UJ 11 u 12 u 12 u 12 u 

13 u 12 UJ 11 u 12 u 12 u 12 u 

13 u 12 UJ II u 12 u 12 u 12 u 

13 u 12 UJ II u 12 u 12 u 12 u 

13u 12 u II u 12 u 12 u 12 u 

13 u Ii UJ II u 12 u 12 u 12 u 

41880503 
lO.O- 12.0 

08192 

41 SB05 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41s80105 4lSEO201 41880203 41860204 41580502 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 41 SBOI 41SBO2 41 SB02 41SBO2 41 SB05 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

4 1580503 
10.0 - 12.0 

08192 

41 SB05 

P-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROPHENYL PHENYL ETHER 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: 41SBO105 4lSBO201 41880203 41SB0204 41880502 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0: 15.0- 17.0 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 

LOCATION: 41SBOl 4lSBO2 4lSBO2 4lSB02 41SB05 ’ 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

41680503 
10.0 - 12.0' 1 08192 

415805 

J I 

DI-N-OCTYL PHTHAIATE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

DlBENZO(A,H)ANTHRACENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

DIBENZOFUWN 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

DIETHYL PHTHAlATE 410 u 12000 D 390 UJ 410 u 410 u 400 u 

DIMETHYL PHTHALATE 410 u 370 UJ 390 UJ 410 u 410 u 400 u 

FLUORANTHENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

FLUORENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

HEXACHLOROBENZENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

HEXACHLOROCYCLOPENTADIENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

HEXACHLOROETHANE 410 u 380 U 390 UJ 410 u 410 u 400 u 

INDENO(I,S,bCD)PYRENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

ISOPHORONE 410 u 380 U 390 UJ 410 u 410 u 400 u 

N-NITROSO-DI-N-PROPYLAMINE 410 u 380 U 390 UJ , 410 u 410 u 400 u 

N-NITROSODIPHENYLAMINE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

NAPHTHALENE 410 u 380 U 390 UJ 410 u 410 u 400 u 

NITROBENZENE 410 u 380 U 390 UJ 410 u 410 u 400 u 

PENTACHLOROPHENOL 1000 u 930 UJ 940 UJ 990 u 990 u 970 u 

PHENANTHRENE 410 u 140 J 390 UJ 410 u 410 u 400 u 

PHENOL 410 u 380 U 390 UJ 410 u 410 u 400 u 

PYRENE 410 u 380 UJ 390 UJ 410 u 410 u 400 u 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 4.1 u 53 P 3.8 U 4u 4.1 u 0.86 JP 

4,4,-DDE 4.1 u 160 D 3.8 U 4u 4.1 u 4u 

4,4’-DDT 4.1 u 980 D 5.9 P 4u 4.1 u 4u 

ALDRIN 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 

ALPHA-BHC 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORI 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SB0105 41 SBO201 41 SBO203 41880204 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 

SAMPLE DATE: 08192 08192 08192 08192 
LOCATION: 41SBOl 41 SB02 418802 41 SB02 

FIELD DUPLICATE OF: 

AL DATA 

41 SBO502 41880503 
5.0 - 7.0 10.0 - 12.0 

08192 08192 

4lSBO5 4lSBO5 

ALPHA-CHLORDANE 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 

AROCLOR-1016 41 u 38 U 38 U 40 u 41 u 40 u 

AROCLOR-1221 83 U 78 U 78 U 82 U 83 U 81 U 

AROCLOR-1232 41 u 38 U 38 U 40 u 41 u 40 u 
AROCLOR-1242 41 u 38 U 38 U 40 u 41 u 40 u .” 

AROCLOR-1248 41 u 38 U 38 U 40 u 41 u 40 u 

AROCLOR-1254 41 u 38 U 38 U 40 u 41 u 40 u 
AROCLOR-1260 41 u 38 U 38 U 40 u 41 u 40 u 

BETA-BHC 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 

DELTA-BHC 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 

DIELDRIN 4.1 u 3.8 U 3.8 U 4u 4.1 u 4u 

ENDOSULFAN I 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 
ENDOSULFAN II 4.1 u 3.8 U 3.8 U 4u 4.1 u 1.5 J ., 

ENDOSULFAN SULFATE 4.1 u 3.8 U 3.8 U 4u 4.1 u 4u 

ENDRIN 4.1 u 15 P 3.8 U 4u 4.1 u 4u 

ENDRIN ALDEHYDE 4.1 u 3.8 U 3.8 U 4u 4.1 u 4u 

ENDRIN KETONE 4.1 u 3.8 U 3.8 U 4u 4.1 u 4u 

GAMMA-BHC (LINDANE) 2.1 u 3.8 U 2u 2.1 u 2.1 u 2.1 u 

GAMMA-CHLORDANE 2.1 u 1.4 JP 2u 2.1 u 2.1 u 2.1 u 

HEPTACHLOR 2.1 u 2u 2u 2.1 u 2.1 u 2.1 u 

HEPTACHLOR EPOXIDE 2.1 u 2u 2u 2.1 u 2.1 u 2.9 

METHOXYCHLOR 21 u 20 u 20 u 21 u 21 u 21 u 

TOXAPHENE 210 u 200 u 200 u 210 u 210 u 210 u 

METALS jmglkgj 
ALUMINUM I 5130 2800 2390 3190 884 1960 

ANTIMONY 6.4 UJ 5.5 UJ 5.8 UJ 6.0 UJ 6.2 UJ 6.0 UJ 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4iSBO105 41880201 41 SBO203 41880204 41 SBO502 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 

LOCATION: 41SBOl 41SBO2 41SBO2 41SBO2 41SB05 

FIELD DUPLICATE OF: 

METALS (mglkg) 
ARSENIC 0.77 UJ 328 J 2.0 J 1.3 J 17.0 J 

BARIUM 93.9 92.6 24.5 B 39.5 B 43.3 B 

BERYLLIUM 4.6 0.39 B 0.31 B 0.31 B 0.3 u 

CADMIUM 1.3 u 2.0 1.2 u 1.2 u 1.2 u 

CALCIUM 3080 780 B 287 U 706 B 304 u 

CHROMIUM 12.8 7.2 6.6 6.6 2.5 U 

COBALT 70.4 6.2 B 3.7 B 5.7 B 3.7 u 

COPPER 20.5 23.9 6.6 8.6 3.8 B 

CYANIDE 1.5 u 1.3 u 1.4 u 1.4 u 1.4 u 

IRON 35200 13800 5670 6120 10300 

LEAD 6.2 J 46.0 J 5.0 J 6.2 J 3.2 J 

MAGNESIUM 2350 186 B 265 B 651 B 79.8 B 

MANGANESE 116 J 27.8 J 14.8 J 30.7 J 4.1 

MERCURY 0.13 u 0.18 0.12 u 0.12 u 0.1 u 

NICKEL 30.9 5.2 B 3.5 u 3.6 U 3.7 u 

POTASSIUM 2100 330 B 303 B 493 B 654 B 

SELENIUM 0.51 UJ 0.7 BJ 0.46 UJ 0.48 UJ 0.3 UJ 

SILVER 2.0 B 1.8 B 1.3 B 1.2 u 1.2 u 

SODIUM 138 B 57.4 u 48.6 U 85.0 U 84.6 U 

THALLIUM 0.77 UJ 0.65 UJ 0.69 UJ 0.72 UJ 1.0 u 

VANADIUM 68.3 11.8 11.1 B 20.4 6.4 B 

ZINC 76.4 33.9 11.2 29.1 5.1 

PETROLEUM HYDROCARBONS (mglkg) 
ITOTAL PETROLEUM HYDROCARBONSI 12.6 U I 143 I 12.5 I 17.7 I 12.2 u 

41 se0503 
10.0 - 12.0 -1 08192 

41SB05 

I I 

3.2 J 

36.8 B 

0.6 B 

1.2 

1430 

8.7 

32.1 

8.4’ 

1.2 u 

55600 

29.7 J 

417 B 

369 

0.1 u 

3.6 U 

527 B 

0.3 UJ 

4.1 

106 U 

1.0 u 

12.8 

18.0 

10 u I 



SUMMARY OF SUBSURFACE SOIL ANAL7 ‘TICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41560504 41SBO602 41SBO62D 4lSBO603 41SB063D 
15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 
08192 08192 08192 08192 08192 
41SBO5 41 SB06 41 SB06 41SBO6 41SBO6 

41SBO602 4lSBO603 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 
I 

5.0 - 7.0 

.I. 

. . 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4lSBO504 4lSBO602 4lSB062D 4lSBO603 4lSB063D 4lSBO602 
DEPTH (feet): 15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0’ 10.0 - 14.0 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 4lSBO5 41 SB06 41SBO6 415806 4lSBO6 41 SB08 

FIELD DUPLICATE OF: 41580602 41880603 

VOLATILES (pglkg) 

METHYLENE CHLORIDE 13 u 12 u 12 u 12 u 12 u 12 u 

STYRENE 13 u 12 u 12 u 12 u 12 u 12 u 

TETRACHLOROETHENE 13 u 12 u 12 u 12 u 12 u 12 u 

TOLUENE 13 u 12 u 12 u 12 u 12 u 12 u 

TRANS-1,3-DICHLOROPROPENE 13 u 12 u 12 u 12 u 12 u 12 u 

TRICHLOROETHENE 13 u 12 u 12 u 12 u 12 u 12 u 

VINYL CHLORIDE 13u 12 u 12 u 12 u 12 u 12 u 

XYLENES, TOTAL 13 u 12 u 12 u 12 u 12 u 12 u 

SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 420 U 410 u 410 u 420 U 420 U 450 u 

1,2-DICHLOROBENZENE 420 U 410 u 410 u 420 U 420 U 450 u 

1 ,fDICHLOROBENZENE 420 U 410 u 410 u 420 U 420 U 450 u 

1 ,CDICHLOROBENZENE 420 U 410 u 410 u 420 U 420 U 450 u 

2,2’-OXiBlS(l-CHLOROPROPANE) 420 U 410 u 410 u 420 U 420 U 450 u 

2,4,!GTRlCHLOROPHENOL 1000 u 990 u 990 u 1000 u 1000 u 1100 u 

2,4,6-TRICHLOROPHENOL 420 U 410 u 410 u 420 U 420 U 450 u 

2,4-DICHLOROPHENOL 420 U 410 u 410 u 420 U 420 U 450 u 

2,CDIMETHYLPHENOL 420 U 410 u 410 u 420 U 420 U 450 u 

2,4-DINITROPHENOL 1000 u 990 u 990 u 1000 u 1000 u 1100 u 

2,4-DINITROTOLUENE 420 U 410 u 410 u 420 U 420 U 450 u 

2,8DINITROTOLUENE 420 U 410 u 410 u 420 U 420 U 450 u 

2-CHLORONAPHTHALENE 420 U 410 u 410 u 420 U 420 U 450 u 

.2-CHLOROPHENOL 420 U 410 u 410 u 420 U 420 U 450 u 

2-METHYLNAPHTHALENE 420 U 410 u 410 u 420 U 420 U 450 u. 

2-METHYLPHENOL 420 U 410 u 410 u 420 U 420 U 450 u 

P-NITROANILINE 1000 u 990 u 990 u 1000 u 1000 u -^. 1100 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41880504 41SBO602 41SB062D 41580603 41SB063D 41880802 
DEPTH (feet): 15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41SBO5 41 SBO6 41SB06 41 SB06 41 SB06 41 SB08 
FIELD DUPLICATE OF: 41SBO602 41680603 

SEMIVOLATILES @g/kg) 

ACENAPHTHYLENE 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARQ 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41880504 41SBO602 41SBO62D 41SBO603 41SB063D 
15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0’ 
08192 08192 08192 08192 08192 
41 SB05 41 SB06 41 SB06 41 SB06 41SBO6 

41SBO602 41880603 

41 SBO802 
5.0 - 7.0 

08192 

41 SB08 

DI-N-OCTYL PHTHAIATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHAIATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTAQIENE 

HEXACHLOROETHANE 

INDENO(I,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs @g/kg) 
4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 u 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

1000 u 990 u 990 u 1000 u 1000 u 1100 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

420 U 410 u 410 u 420 U 420 U 450 u 

4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41580504 41580602 41SB062D 41SBO603 41SBO63D 41 SBO802 
DEPTH (feet): 15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 5.0 - 7.0 
SAMPLE DATE: 08192 08/92 08192 08192 08J92 08192 
LOCATION: 41 SB05 41 SB06 41 SB06 41SBO6 41SBO6 41 SBO8 

FIELD DUPLICATE OF: 41SB0602 4iSBO603 

PESTlClDESlPCBs @g/kg) 

ALPHA-CHLORDANE 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

AROCLOR-1016 41 u 41 u 41 u 41 u 42 U 45 u 

AROCLOR-1221 84 U 83 U 83 U 84 U 85 U 91 u 

AROCLOR-1232 41 u 41 u 41 u 41 u 42 U 45u 

AROCLOR-1242 41 u 41 u 41 u 41 u 42 U 45 u 

AROCLOR-1248 41 u 41 u 41 u 41 u 42 U 45 u 

AROCLOR-1254 41 u 41 u 41 u 41 u 42 U 45 u 

AROCLOR-1260 41 u 41 u 41 u 41 u 42 U 45 u 

BETA-BHC 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

DELTA-BHC 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

DIELDRIN 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDOSULFAN I 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

ENDOSULFAN II 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDOSULFAN SULFATE 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDRIN 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDRIN ALDEHYDE 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDRIN KETONE 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

GAMMA-BHC (LINDANE) 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

GAMMA-CHLORDANE 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

HEPTACHLOR 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

HEPTACHLOR EPOXIDE 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

METHOXYCHLOR 21 u 21 u 21 u 21 u 22 u 23 U 

TOXAPHENE 210 u 210 u 210 u 210 u 220 u 230 U 

METALS (mglkgj 

ALUMINUM I 11900 I 1210 I 1150 I 2740 1680 I 1490 J 

ANTIMONY 6.5 UJ 6.3 UJ 8.3 UJ 6.2 UJ I 6.4 UJ 6.2 UJ 

\ 

._ 

‘. 

1 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
41680504 41580602 41SB062D 41SBO603 41SB063D 
15.0 - 17.0 5.0 - 9.0 5.0 - 9.0’ 10.0 - 14.0 10.0 - 14.0 
08192 08192 08192 08/92 08192 
41 SB05 41 SB06 41 SB06 41 SB06 41SBO6 

41SBO602 41SBO603 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

PETROLEUM HYDROCARBONS (mglkg) 

ITOTAL PETROLEUM HYDROCARBONS1 

0.5 UJ 11.2 J 0.5 UJ 0.5 UJ 0.5 UJ 0.74 u 

84.1 15.4 B 13.2 B 18.5 B 28.8 B 17.2 B 

3.8 0.3 u 0.3 u 0.3 0.3 u 0.25 U 

1.3 u 1.3 u 1.3 u 1.2 u 1.3 u 1.2 u 

3480 121 u 133 u 1200 B 525 B 340 B 

27.7 2.5 U 2.5 U 8.6 3.1 3.2 

70.9 3.8 U 3.8 U 8.9 B 6.0 B 18.9 

25.8 2.5 U 4.1 B 12.7 6.6 4.0 B 

1.4 u 1.6 U 1.5 u 1.4 u 1.6 U 1.4 u 

79600 1840 1580 63300 18800 2060 J 

6.7 J 3.2 J 6.9 J 6.3 J 4.2 J 2.3 

3180 98.2 B 84.0 B 158 B 214 B 270 B 

219 5.4 5.6 98.6 31.2 152 J 

0.i u 0.1 u 0.1 u 0.1 u 0.1 u 0.12 u 

49.0 3.8 U 3.8 U 3.8 U 3.8 U 4.7 B 

3320 460 B 300 B 404 B 391 B 263 B 

0.3 UJ 0.7 UJ 0.3 UJ 0.3 UJ 0.3 UJ 0.49 UJ 

4.1 1.3 u 1.3 u 4.8 1.3 u 1.2 u 

215 B 71.5 u 74.3 u 114 u 75.3 u 46.5 U 

1.0 u 1.0 u 1.0 u 1.0 u 1.0 U 0.99 u 

125 4.1 B 4.7 B 42.2 14.5 6.8 B 

97.2 5.3 6.5 11.4 15.3 18.6 

12.7 U I 12.5 U I 12.5 U I 12.4 U 1 12.7 U 12.2 u 1 



,t 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41880803 41880804 
DEPTH (feet): 10.0 - 12.0’ 15.0 - 17.0’ 

SAMPLE DATE: 08192 08192 

LOCATION: 415808 41SBO8 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

l,l,l-TRICHLOROETHANE 13 u 13 u 

1 ,I ,2,2-TETRACHLOROETHANE 13 u 13u 

1 ,I ,2-TRICHLOROETHANE 13 u 13 u 

,I ,I -DICHLOROETHANE 13 u 13 u 

1 ,I -DICHLOROETHENE 13 u 13 u 

1,2-DICHLOROETHANE 13 u 13 u 

1,2-DICHLOROETHENE (TOTAL) 13 u 13 u 

1,2-DICHLOROPROPANE 13 u 13 u 

2-BUTANONE 2u 3u 

2-HEXANONE 13 u 13 u 

4-METHYL-2-PENTANONE 13 u 13 u 

ACETONE 30 u 41 u 

BENZENE 13 u 13 u 

BROMODICHLOROMETHANE 13 u 13 u 

BROMOFORM 13 u 13 u 

BROMOMETHANE 13 u 13 u 

CARBON DISULFIDE 13 u 13 u 

CARBON TETRACHLORIDE 13 u 13 u 

CHLOROBENZENE 13 u 13 u 

CHLOROETHANE 13 u 13 u 

CHLOROFORM 13 u 13 u 

CHLOROMETHANE 13 u 13 u 

CIS-1 ,bDICHLOROPROPENE 13 u 13 u 

DIBROMOCHLOROMETHANE i3 U 13 u 

ETHYLBENZENE 13 u 13 u 

HEXACHLOROBUTADIENE 470 u 420 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

b 
VOLATILES @g/kg) 

41880804 
15.0 - 17.0 

08192 

4lSBO8 

METHYLENE CHLORIDE 13 u 13 u 

STYRENE 13 u 13 u 

TETRACHLOROETHENE 13 u 13 u 

TOLUENE 13 u 13 u 

TRANS-1,3-DICHLOROPROPENE 13 u 13 u 

TRICHLOROETHENE 13 u 13 u 

VINYL CHLORIDE 13 u 13 u 

XYLENES, TOTAL 13 u 13 u 

‘SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 470 u 420 U 

1,2-DICHLOROBENZENE 470 u 420 U 

1,3-DICHLOROBENZENE . 470 u 420 U 

1 ,CDICHLOROBENZENE 470 u 420 U 

2,2’-OXYBlS(l-CHLOROPROPANE) 470 u 420 U 

2,4,BTRICHLOROPHENOL 1100 u 1000 u 

2,4,6-TRICHLOROPHENOL 470 u 420 U 

2,4-DICHLOROPHENOL 470 u 420 U 

2,CDIMETHYLPHENOL 470 u 420 U 

2,4-DINITROPHENOL 1100 u 1000 u 

2,CDINITROTOLUENE 470 u 420 U 

2,SDINITROTOLUENE 470 u 420 U 

P-CHLORONAPHTHALENE 470 u 420 U 

2-CHLOROPHENOL 470 u 420 U 

2-METHYLNAPHTHALENE 470 u 420 U 
.._ - 

2-METHYLPHENOL 470 u 420 U 
-- “_ 

2-NITROANILINE 1100 u 1000 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD. MARYLAND 

r- 
2-NITROPHENOL 470 u 420 U 

3,3’-DICHLOROBENZIDINE 470 u 420 U 

3-NITROANILINE 1100 u 1000 u 

4,6-DINITRO-2-METHYLPHENOL 1100 u 1000 u 

4-BROMOPHENYL PHENYL ETHER 470 u 420 U 

4-CHLORO-3-METHYLPHENOL 470 u 420 U 

4-CHLOROANILINE 470 u 420 U 

4-CHLOROPHENYL PHENYL ETHER 470 u 420 U 

4-METHYLPHENOL 470 u- 420 U 

4-NITROANILINE 1100 u 1000 u 

4-NITROPHENOL 1100 u 1000 u 

ACENAPHTHENE 470 u 420 U 

ACENAPHTHYLENE 470 u 420 U 

ANTHRACENE 470 u 420 U 

BENZO(A)ANTHRACENE 470 u 420 U 

BENZO(A)PYRENE 470 u 420 U 

BENZO(B)FLUORANTHENE 470 u 420 U 

BENZO(G,H,I)PERYLENE 470 u 420 U 

BENZO(K)FLUORANTHENE 470 u 420 U 

BIS(Z-CHLOROETHOXY)METHANE 470 u 420 U 

BlS(2-CHLOROETHYL)ETHER 470 u 420 U 

BlS(2-ETHYLHEXYL)PHTHAlATE 110 u 62 U 

BUTYLBENZYL PHTHALATE 470 u 420 U 

CARBAZOLE 470 u 420 u 

CHRYSENE 470 u 420 U 

DI-N-BUTYL PHTHALATE 470 u 420 U 



. 
8 

- I 1 I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41SBO803 41880804 
10.0 - 12.0 15.0 - 17.0 

08192 08192 

41 SBO8 41SBO8 

ALPHA-CHLORDANE 2.4 u 2.2 u 

AROCLOR-1016 47 u 42 U 

AROCLOR-1221 96 U 85 U 

AROCLOR-1232 47 u 42 U 

AROCLOR-1242 47 u 42 U 

AROCLOR-1248 47 u 42 U 

AROCLOR-1254 47 u 42 U 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

METALS (mgikg) 

ALUMINUM 

ANTIMONY 

47 u 42 U 

2.4 U 2.2 u 

2.4 U 2.2 u 

4.7 u 4.2 U 

2.4 U 2.2 u 

4.7 u 4.2 U 

4.7 u 4.2 U 

4.7 u 4.2 U 

4.7 u 4.2 U 

4.7 u 4.2 U 

2.4 U 2.2 u 

2.4 U 2.2 u 

2.4 U 2.2 u 

2.4 U 2.2 u 

24 U 22 u 

240 U 220 u 

I 
769 J 

I 
7150 J 

I 
6.4 UJ 6.5 UJ I I I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41SBO803 
10.0 - 12.0 

08192 

41SBO8 

ARSENIC 0.77 u 0.78 U 

BARIUM 7.2 B 74.8 

BERYLLIUM 0.26 U 1.0 B 

CADMIUM 1.3 u 1.3 u 

CALCIUM 309 B 2130 

CHROMIUM 2.6 U 8.5 

COBALT 5.9 B 26.5 

COPPER 2.6 U 6.9 

CYANIDE 1.4 u 1.6 U 

IRON 1900 J 11100 J 

LEAD 1.7 4.6 

MAGNESIUM 170 B 1890 

MANGANESE 7.4 J 85.8 J 

MERCURY 043 u 0.13 u 

NICKEL 3.9 u 13.7 

POTASSIUM 237 U 1680 

SELENIUM 0.51 UJ 0.52 UJ 

SILVER 1.3 u 1.3 u 

SODIUM 46.5 U 110 B 

THALLIUM 1.0 u 1.0 u 

VANADIUM 4.3 B 22.2 

ZINC 17.6 I 53.1 
I 

‘PETROLEUM HYDROCARBONS (mglkg) 
f I I i I I 

TOTAL PETROLEUM HYDROCARBONS] 12.7 U 12.9 u 
I I I I 1 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SWOl 
SAMPLE DATE: 09192 

LOCATION: 4lSWOl 

FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

1 , 1,l -TRICHLOROETHANE 10 u 

1,1,2,2-TETRACHLOROETHANE IO u 

1 ,I ,2-TRICHLOROETHANE 10 u 

1 ,I-DICHLOROETHANE 10 u 

I, I-DICHLOROETHENE IO u 

1,2-DICHLOROETHANE 10 u 

1,2-DICHLOROETHENE (TOTAL) 10 u 

1 ,P-DICHLOROPROPANE IOU 

P-BUTANONE 10 u 

2-HEXANONE 10 u 

4-METHYL-2-PENTANONE IO u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4lSWOl 
SAMPLE DATE: 09192 

LOCATION: 41 SW01 

FIELD DUPLICATE OF: 

VOLATILES @g/L) 

SlYRENt 1u u 

TETRACHLOROETHENE IO u 

TOLUENE 10 u 

TRANS-1,3-DICHLOROPROPENE IO u 

TRICHLOROETHENE 10 u 

VINYL CHLORIDE IO u 

XYLENES, TOTAL 10 u 

‘SEMIVOLATILES (pg/L) 

1,2,4-TRICHLOROBENZENE 1 J 

1,2-DICHLOROBENZENE 10 u 

1 ,bDICHLOROBENZENE IO u 

1,4-DICHLOROBENZENE IO u 

2,2‘-OXYBIS(l-CHLOROPROPANE) IO u 

2,4,BTRICHLOROPHENOL 26 U 

2,4,6-TRICHLOROPHENOL 10 u 

2,4-DICHLOROPHENOL IO u 

2,4-DIMETHYLPHENOL IO u 

2,CDINITROPHENOL 26 U 

2,4-DINITROTOLUENE 10 u 

2,6-DINITROTOLUENE IO u 

2-CHLORONAPHTHALENE 10 u 

2-CHLOROPHENOL 10 u 

P-METHYLNAPHTHALENE IO u 

2-METHYLPHENOL IO u 

2-NITROANILINE 26 U 

2-NITROPHENOL 10 u 

,3.3’-DICHLOROBENZIDINE I IO u I I I I I 



i 
: 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SWOl 
SAMPLE DATE: 09192 

LOCATION: 41 SW01 

FIELD DUPLICATE OF: 

SEMIVOLATILES (PglL) 

3-NITROANILINE 26 U 

4,6-DINITRO-2-METHYLPHENOL 26 U 

4-BROMOPHENYL PHENYL ETHER 10 u 

4-CHLORO-3-METHYLPHENOL 10 u 

4-CHLOROANILINE 10 u 

4-CHLOROPHENYL PHENYL ETHER 10 u 

4-METHYLPHENOL 10 u 

4-NITROANILINE 26U 

4-NITROPHENOL 26 U 

ACENAPHTHENE 10 u 

ACENAPHTHYLENE 10 u 



SUMMARY (IIF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SWOl 
SAMPLE DATE: 09192 

LOCATION: 41SWOl 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESIPCBs (PgIL) 

4,4’-DDD 

4.4’-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

10 u 

26 U 

10 u 

IO u 

1 J 

0.035 JP 

0.23 P 

0.11 u 

0.053 u 

0.053 u 

0.053 u 

1.1 u 

2.1 u 

1.1 u 



i 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4lSWOl 
SAMPLE DATE: 09192 

LOCATION: \ 41SWOl 

FIELD DUPLICATE OF: 

PESTICIDES/PCBs @g/L) 

AROCLOR-1242 1.1 u 

AROCLOR-1248 1.1 u 

AROCLOR-1254 1.1 u 

AROCLOR-1260 47 P 

BETA-BHC 0.053 u 

DELTA-BHC 0.053 u 

DlELDRlN 0.11 u 

ENDOSULFAN I 0.031 JP 

ENDOSULFAN II 0.11 u 

ENDOSULFAN SULFATE . 0,ll u 

ENDRIN 0.11 u 

ENDRIN ALDEHYDE 0.11 u 

ENDRIN KETONE 0.11 u 

GAMMA-BHC (LINDANE) 0.053 u 

GAMMA-CHLORDANE 0.053 u 

HEPTACHLOR 0.053 u 

HEPTACHLOR EPOXIDE 0.053 u 

METHOXYCHLOR 0.53 u 

TOXAPHENE 5.3 u 

METALS (pg/L) 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41SWOl 
SAMPLE DATE: 09192 

LOCATION: 41 SW01 

FIELD DUPLICATE OF: 

METALS @g/L) 

CHROMIUM 37.6 

COBALT 15.0 u 

COPPER 154 

CYANIDE 10.0 u 

IRON 16700 

LEAD 716 J 

MAGNESIUM 7790 

MANGANESE 225 

MERCURY 2.8 

NICKEL 40.2 

POTASSIUM 14400 

SELENIUM 2.0 u 

SILVER 8.1 B 

SODIUM 12700 

THALLIUM 3.0 u 

VANADIUM 14.9 B 

ZINC 1150 

-i%i=iitILmiil HYbRbCARBONS (v&L) 

TOTAL PETROLEUM HYDROCARBONS( 549 u 
I I I I I 1 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/4-l - ORGANICS PLANT/SCRAP YARD 

I IHDIV-NSWC, INDIAN HEAD, MARYLAND 

39DPOl 39DPOlD 39DP02 39DP03 39DP04 
09lO1192 09/01192 09/01192 09/01/92 09/01/92 

39DPOl 39DPOl 39DPO2 39DP03 39DPO4 

39DPOl 

39DP05 
OQIOI 192 

39DP05 

I I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATtLES @g/kg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
39DPOl 39DPOlD 39DP02 39DP03 39DP04 
09/01192 09/01192 09/01192 09/01/92 09/01192 

39DPOl 39DPOl 39DP02 39DP03 39DPO4 

39DPOl 

39DP05 
09/01192 

39DP05 

HEXACHLOROBUTADIENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

METHYLENE CHLORIDE 12 u 12 u 11 u 31 u 42 U 14 u 

STYRENE 12 u 12 u 11 u 31 u 42 U 14 u 

TETRACHLOROETHENE 12 u 12 u 11 u 31 u 42 U 14 u 

TOLUENE 12 u 12 u 11 u 31 u 42 U 14 u 

. TRANS-1,3-DICHLOROPROPENE 12 u 12 u 11 u 31 u 42 U 14 u 

TRICHLOROETHENE 12 u 12 u 11 u 31 u 42 U 14 u 

VINYL CHLORIDE 12 u 12 u II u 31 u 42 U 14 u 

XYLENES, TOTAL 12 u 12 u 11 u 31 u 42 U 14 u 

SEMIVOLATILES @g/kg) 

l,l-DIMETHYLHYDRAZINE 5400 u 5800 U 5600 U 61800 57500 5100 u 

1,2,4-TRICHLOROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

1,2-DICHLOROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

1,3-DICHLOROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

1 ,CDICHLOROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

2,2’-OXYBlS(l-CHLOROPROPANE) 370 u 390 U 370 u 1100 u 1400 u 420 U 

2,4,5-TRICHLOROPHENOL 900 U 950 u 890 u 2700 U 3300 u 1000 u 

2,4,6-TRICHLOROPHENOL 370 u 390 U 370 u 1100 u 1400 u 420 U 

2,CDICHLOROPHENOL 370 u 390 U 370 u 1100 u 1400 u 420 U 

2,4-DIMETHYLPHENOL 370 u 390 U 370 u 1100 u 1400 u 420 U 

2,4-DINITROPHENOL 900 u 950 U 890 u 2700 U 3300 u 1000 u 

2,4-DINITROTOLUENE 370 u 390 U 370 u 1100 u 1400 u 420 U 

2,6-DINITROTOLUENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

P-CHLORONAPHTHALENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

2-CHLOROPHENOL 370 u 390 u 370 u 1100 u 1400 u 420 U 

2-METHYLNAPHTHALENE 370 u 390 U 370 u 1100 u 1400 u 420 U 

2-METHYLPHENOL 370 u 390 U 370 u 1100 u 1400 u 420 U 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

39DPOl 39DPOlD 39DP02 39DP03 39DP04 
OQIOI 192 09/01192 09/01192 09/01192 09/01/92 

39DPOl 39DPOl 39DP02 39DP03 39DP04 

39DPOl 

39DPO5 
09/01192 

39DP05 

I 1 

2-NITROANILINE 900 U 950 u 890 u 2700 U 3300 u 1000 u 

2-NITROPHENOL 370 u 390 u 370 u 1100 u 1400 u 420 U 

3,3’-DICHLOROBENZIDINE 370 u 390 U 370 u 1100 u 1400 u 420 U 

3-NITROANILINE 900 U 950 U 890 u 2700 U 3300 u 1000 u 

4,6-DINITRO-2-METHYLPHENOL 900 U 950 u 890 u 2700 U 3300 u 1000 u 

. 4-BROMOPHENYL PHENYL ETHER 370 u 390 u 370 u 1100 u 1400 u 420 U 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DPOl 39DPOlD 39DPO2 39DP03 39DP04 39DP05 
SAMPLE DATE: 09/01192 09/01192 OQIOI 192 09/01/92 09lO1192 09/01/92 
LOCATION: 39DPOI 39DPOl 39DP02 39DP03 39DP04 39DPO5 
FIELD DUPLICATE OF: 39DPOl 

SEMIVOLATILES (pa/kg) 

DI-N-OCTYL PHTHAIATE 370 u 390 U 370 u 1100 u 1400 u 420 U 

DlBENZO(A,H)ANTHRACENE 370 u 390 U 370 u 1100 u 1400 u 420 U 

DIBENZOFURAN 370 u 390 u 370 u 1100 u 1400 u 420 U 

DIETHYL PHTHALATE 370 u 390 u 370 u 1100 u 1400 u 420 U 

DIMETHYL PHTHAIATE 370 u 390 U 370 u 1100 u 1400 u 420 U 

FLUORANTHENE 110 J 65 J 370 u 92 J 83 J 87 J 

FLUORENE 370 u 390 U 370 u 1100 u 1400 u 420 U 

HEXACHLOROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

HEXACHLOROCYCLOPENTADIENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

HEXACHLOROETHANE 370 u 390 u 370 u 1100 u 1400 u 420 U 

INDENO(l,P,?I-CD)PYRENE 49 J 21 J 370 u 1100 u 1400 u 33 J 

ISOPHORONE 370 u 390 U 370 u 1100 u 1400 u 420 U 

N-NITROSO-DI-N-PROPYIAMINE 370 u 390 U 370 u 1100 u 1400 u 420 U 

N-NITROSODIPHENYLAMINE 370 u 390 u 370 u 230 J 1400 u 420 U 

NAPHTHALENE 370 u 390 U 370 u 1100 u 1400 u 420 U 

NITROBENZENE 370 u 390 u 370 u 1100 u 1400 u 420 U 

PENTACHLOROPHENOL 900 U 950 u 890 u 2700 U 3300 u 1000 u 

PHENANTHRENE 49 J 55 J 370 u 1100 u 1400 u 30 J 

PHENOL 370 u 390 U 370 u 1100 u 1400 u 420 U 

PYRENE 190 J 110 J 370 u 98 J 77 J 150 J 

ENERGETICS &g/kg) 

NITROCELLULOSE 17300 J 10200 J 9900 J 365000 J 209000 J 41600 J 

NITROGUANIDINE 429 178 1880 88 u 88 u 88 u 

METALS (mglkg) 

ALUMINUM 381 470 352 9030 12600 916 

ANTIMONY 5.1 u 6U 5.6 U 17 u 20.5 U 6.5 U 

ARSENIC 0.87 B 3.7 1.7 B 7.7 2.5 U 3.8 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DPOl 39DPOlD 39DP02 39DP03 39DPO4 39DP05 
SAMPLE DATE: 09/01192 09/01192 09/01192 09/01/92 09/01192 09/01192 

LOCATION: 39DPOl 39DPOl 39DP02 39DP03 39DP04 39DP05 

FIELD DUPLICATE OF: 39DPOl 

METALS (mglkg) 

BARIUM 6.5 B 3.7 B 13.5 B 110 B 138 B 11.5 B 

BERYLLIUM 0.2 B 0.24 B 0.22 B 0.99 B 1.2 B 0.26 U 

CADMIUM 1 1.2 u 1.1 u 3.4 u 4.1 u 1.3 u 

CALCIUM 417 B 577 B 191 B 3170 B 4200 407 B 

CHROMIUM 6.3 12 2.8 21.6 27.5 6.9 

COBALT 8.5 B 9.2 B 16.2 19.4 B 22.9 B 5.2 B 

COPPER 11.4 11.2 2.2 u 27.7 35.9 5.4 B 

CYANIDE 1.2 u 1.4 u 1.3 u 4.1 u 4.9 U 1.6 U 

IRON 8560 7020 2320 22000 29800 3750 

LEAD 45.2 89.6 10.8 45.9 J 46.6 J 12.5 J 

MAGNESIUM 3260 1730 B 82.9 B 1790 B 25.2 B 290 B 

MANGANESE 76 J 52.3 J 250 J 700 J 1050 J 71.7 J 

MERCURY 0.1 u 0.12 u 0.1 u 2.2 9.5 0.12 u 

NICKEL 31.1 59.8 3.4 u 17.7 B 24.2 B 3.9 U 

POTASSIUM 188 u 220 u 207 U 968 B 1040 B 238 U 

SELENIUM 1 u 1.2 u 1.1 u 3.4 u 4.1 u 1.3 u 

SILVER 7.9 J 12.7 J 1.4 BJ 3.4 UJ 4.1 UJ 42.7 J 

SODIUM 32.7 B 59 B 29.5 B 201 B 253 B 40.1 B 

THALLIUM 0.61 U 0.72 U 0.67 U 2u 2.5 U 0.78 U 

VANADIUM 3.9 B 2.9 B 3.3 B 29.3 B 36.6 B 48 

ZINC 117 J 76.5 J 27.3 J 158 J 191 J 42.6 J 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DP06 41DPOl 41DPOlD 41DPO2 41DP03 41DP04 
SAMPLE DATE: OQIOI 192 08192 08192 08192 08192 08192 
LOCATION: 39DP06 41 DPOI 41 DPOI 41 DP02 41 DP03 41 DP04 

FIELD DUPLICATE OF: 41DPOl 
I 

VOLATILES (vg/kg) 

1 ,I, 1 -TRICHLOROETHANE 43 u 14 u 23 U 38 U 40 u 42 U 

1 ,I ,2,2-TETRACHLOROETHANE 43 u 14 u 23 U 38 U 40 u 42 U 

1 ,I ,2-TRICHLOROETHANE 43 u 14 u 23 U 38 U 40 u 42 U 

1 ,I -DICHLOROETHANE 43 u 14 u 23 U 38 U 40 u 42 U 

1 ,I-DICHLOROETHENE 43 u 14 u 23 U 38 U 40 u 42 U 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

39DP06 41DPOl 
09/01192 08192 

39DP06 41 DPOI 

41DPOlD 
08192 

41 DPOI 

41DPOl 

41DP02 
08192 

41DPO2 

41DP03 
08192 

41 DP03 I 41 DP04 

I 

HEXACHLOROBUTADIENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-I ,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

1, I-DIMETHYLHYDRAZINE 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,CDICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,CDINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

‘2-CHLiiROpHEiJOi 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

7u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

43u 14 u 23 U 38 U 40 u 42 U 

43 u 14 u 23 U 38 U 40 u 42 U 

85500 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

3300 u 2000 u 1500 u 2900 U 3000 u 3000 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

3300 u 2000 u 1500 u 2900 U 3000 u 3000 u 

1400 u 840 U 630 U 1200 u 1200 u l.200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 
r”nn I, I-t”” ” 840 U 630 u 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

r . 

: 

,,. 

.i 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DP06 41DPOl 41DPOlD 41DPO2 41DP03 41DP04 
SAMPLE DATE: OQIOI 192 08/92 08192 08192 08192 08192 
LOCATION: 39DP06 41DPOl 41 DPOI 41DP02 41DPO3 41 DP04 
FIELD DUPLICATE OF: 41DPOl 

SEMIVOLATILES (MS/kg) 

2-NITROANILINE 3300 u 2000 u 1500 u 2900 U 3000 u 3000 u 

2-NITROPHENOL 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

3,3’-DICHLOROBENZIDINE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

3-NITROANILINE 3300 u 2000 u 1500 u 2900 U 3000 u 3000 u 

4,6-DINITRO-2-METHYLPHENOL 3300 u 2000 u 1500 u 2900 u 3000 u 3000 u 

4-BROMOPHENYL PHENYL ETHER 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

4-CHLORO-3-METHYLPHENOL 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

4-CHLOROANILINE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

4-CHLOROPHENYL PHENYL ETHER 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

4-METHYLPHENOL 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

4-NITROANILINE 3300 u 2000 u 1500 u 2900 U 3000 u 3000 u 

I-NITROPHENOL 3300 u 2000 u 1500 u 2900 u 3000 u 3000 u 

ACENAPHTHENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

ACENAPHTHYLENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

ANTHRACENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

BENZO(A)ANTHRACENE 1400 u 240 J 78 J 1200 u 1200 u 210 J 

BENZO(A)PYRENE 1400 u 170 J 79 J 1200 u 1200 UJ 140 J 

BENZO(B)FLUORANTHENE 1400 u 180 J 120J 1200 u 1200 UJ 320 J 

BENZO(G,H,I)PERYLENE 1400 u 840 U 630 U 1200 U 1200 UJ 1200 UJ 

BENZO(K)FLUORANTHENE 1400 u 170 J 630 U 1200 u 1200 UJ 1200 UJ 

BlS(2-CHLOROETHOXY)METHANE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

BlS(P-CHLOROETHYL)ETHER 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 190 u 100 J 630 U 1200 u 140 u 170 u 

BUTYLBENZYL PHTHAIATE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

CARBAZOLE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

CHRYSENE 1400 u 210 J 93 J 1200 u 1200 u 250 J 

DI-N-BUTYL PHTHALATE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

39DPO6 41DPOl 41DPOlD 4lDPO2 41DP03 
09/01192 08192 08192 08192 08192 

39DPO6 41 DPOI 41 DPOI 41 DP02 41 DP03 

41DPOl 

41DPO4 
08192 i-7 41 DP04 

DI-N-OCTYL PHTHALATE 1400 u 840 U 630 U 1200 u 1200 UJ 1200 UJ 

DlBENZO(A,H)ANTHRACENE 1400 u 840 U 630 U 1200 u 1200 UJ 1200 UJ 

DIBENZOFURAN 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

[DIETHYL PHTHALATE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

DIMETHYL PHTHALATE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

FLUORANTHENE 1400 u 400 J 160 J 1200 u 1200 u 590 J 

FLUORENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

HEXACHLOROBENZENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

HEXACHLOROCYCLOPENTADIENE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

HEXACHLOROETHANE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

INDENO(I,P.J-CD)PYRENE 1400 u 840 U 630 U 1200 u 1200 UJ 1200 UJ 

ISOPHORONE 1400 u 840 U 630 U 1200 u 1200 u 1200 u 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYIAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs (pg/kg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

AiDiW 

ALPHA-BHC 

ALPHA-CHLORDANE 

I 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 130 J 120 J 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

3300 u 2000 u 1500 u 2900 u 3000 u 3000 u 

1400 u 160 J 630 U 1200 u 1200 u 130 J 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

78 J 350 J 150 J 1200 u 1200 u 530 J 

3.8 U 3.9 JP 12 u 12 u 3.1 JP 

3u 1.8 U 12 u 12 u 12 u 

14 u 6.3 12 u 3.3 JP 5.1 J 

4.3 u 3.2 U 6U 6.3 U 6.2 U 

4.3 u 3.2 U 6U 6.3 U 6.2 U 

4.3 u 3.2 U 6U 6.3 U 6.2 U 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DP06 4IDPOl 41DPOlD 41DP02 4lDPO3 41DP04 
SAMPLE DATE: OQIOI 192 08192 08192 08192 08192 08192 

LOCATION: 39DP06 41DPOl 41 DPOI 41DP02 41DP03 41DP04 

FIELD DUPLICATE OF: 41DPOl 

PESTlClDESlPCBs &g/kg) 

ENERGETICS &g/kg) 

NITROCELLULOSE 227000 J 

NITROGUANIDINE 88 u 

METALS (mglkg) 

ALUMINUM 8410 6780 7930 11600 12900 14100 
I 



; 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 39DP06 41DPOl 41DPOlD 4lDPO2 41DP03 41DP04 
SAMPLE DATE: 09lOll92 08/92 08192 08192 08192 08192 

LOCATION: 39DP06 41DPOl 41 DPOI 41DPO2 41DP03 41 DP04 

FIELD DUPLICATE OF: 41DPOl 
I 

METALS (mglkg) 

ANTIMONY 21.2 u 12.9 UJ 9.7 UJ 18.1 UJ 18.6 UJ 18.4 UJ 

ARSENIC 6.8 B 4.4 BJ 5.7 J 4.1 BJ 8.8 J 4.5 J 

BARIUM 113 B 73.3 B 72.2 B 126 B 121 B 132 B 

BERYLLIUM 0.85 U 0.83 B 0.86 B 1.2 B 1.1 B 1 B 

CADMIUM 4.2 U 2.6 U 2.4 3.6 U 3.7 u 3.7 u 

CALCIUM 3060 B 1780 B 1680 B 3020 B 3040 B 3280 B 

CHROMIUM 18.7 17.6 17.4 28.4 28.8 28.6 

COBALT 16.7 B 18.5 B 16.5 B 22.3 B 20.7 B 21.3 B 

COPPER 29.6 30.8 25.1 32.3 38.1 32.8 

CYANIDE 5.2 U 3u 2u 3.9 u 4.6 U 3.7 u . . 

IRON 22200 16700 16800 27900 27000 29300 ,_ 

LEAD 38 J 36.4 J 27.2 J 35.3 J 43.3 J 31.5 J 

MAGNESIUM 1780 B 1260 B 1310 B 2260 B 2470 B 2470 B 

MANGANESE 933 J 447 J 366 J 986 J 924 J 1150 J 

MERCURY 0.42 U 0.26 U 0.19 U 0.36 U 0.37 u 0.45 

NICKEL 12.7 U 15 B 14 B 17.4 B 17.8 B 20.6 B 

POTASSIUM 857 B 988 B 848 B 1330 B 1660 B 1800 B 

SELENIUM 4.2 U 1.7 J 0.78 UJ 1.4 UJ l-.5 UJ 1.5 UJ 

SILVER 4.2 UJ 3.8 B 3.9 5.1 B 5.3 B 4.5 B 

SODIUM 202 B 150 B 119 B 267 B 337 B 270 B 

THALLIUM 2.5 U 7.8 UJ 5.8 UJ 2.2 UJ 11.2 UJ 2.2 UJ 

VANADIUM 26.4 B 28 27.3. 35.9 B 38.6 41.7 

ZINC 150 J 127 128 172 171 177 

PETROLEUM HYDROCARBONS (mglkg) 
‘ToTAi pETROiEyi HYDROCARBOiyi I 25.7 u I 19,2 u I 39.7 U I 62 I 215 1 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41DPO5 41DP06 41DP07 41DP08 41DP09 41DPlO 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 41 DPO5 41DP06 41DPO7 41DP08 41 DP09 41DPlO 

FIELD DUPLICATE OF: 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41DP05 41DP06 4lDPO7 41DPO8 41DP09 41DPlO 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41 DP05 41 DP06 41 DP07 4lDP08 41DPO9 41DPlO 
FIELD DUPLICATE OF: 

VOLATILES (pa/kg) 

STYRENE 43 u 37 u 14 UJ 42 U 43 UJ 4000 u 

TETRACHLOROETHENE 43 u 37 u 14 UJ 42 U 43 UJ 4000 u 

TOLUENE 43 u 37 u 14 UJ 42 U 43 UJ 4000 u 

TRANS-1,3-DICHLOROPROPENE 43 u 37 u 14 UJ 42 U 43 u 4000 u 

TRICHLOROETHENE 43 u 37 u 14 UJ 42 U 43 u 4000 u 

VINYL CHLORIDE 43 u 37 u 14 UJ 42 U 43 u 4000 u 

XYLENES, TOTAL 43 u 37 u 14 UJ 42 U 43 UJ 4000 u 

SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

1.2-DICHLOROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

1,3-DICHLOROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

1,4-DICHLOROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2,2’-OXYBlS(l-CHLOROPROPANE) 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2,4,5TRICHLOROPHENOL 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

2,4,6-TRICHLOROPHENOL ,110o u 1200 u 1200 u 1200 u 1200 u 970 u 

2,4-DICHLOROPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2,CDIMETHYLPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2,CDINITROPHENOL 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

2,CDINITROTOLUENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2,6-DINITROTOLUENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2-CHLORONAPHTHALENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2-CHLOROPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2-METHYLNAPHTHALENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

2-METHYLPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

Z-NITROANILINE 2800 u 2900 u 2900 ‘U 2900 u 7onn 11 L”“” - 2300 IJ 

P-NITROPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

3.3’-DICHLOROBENZIDINE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 
I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41DP05 41DP06 41DP07 41DP06 41DP09 
08192 08192 08192 08192 08192 

41 DP05 41DPO6 41 DP07 41 DPO8 41DP09 

SEMIVOLATILES @g/kg) 

41DPlO 
08192 

41DPI0 

3-NITROANILINE 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

4,6-DINITRO-P-METHYLPHENOL 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

4-BROMOPHENYL PHENYL ETHER 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

4-CHLORO-3-METHYLPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

4-CHLOROANILINE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

. 4-CHLOROPHENYL PHENYL ETHER 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

4-METHYLPHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

4-NITROANILINE 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

4-NITROPHENOL 2800 U 2900 u 2900 u 2900 u 2900 u 2300 U 

ACENAPHTHENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

ACENAPHTHYLENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

ANTHRACENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

BENZO(A)ANTHRACENE 1100 u 1200 u 1200 u 1200 u 1200 u 100 J 

BENZO(A)PYRENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(B)FLUORANTHENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(G,H,I)PERYLENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(K)FLUORANTHENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BlS(2-CHLOROETHOXY)METHANE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

BlS(2-CHLOROETHYL)ETHER 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

BlS(2-ETHYLHEXYL)PHTHALATE 1100 u 1200 u 160 U 1200 u 140 u 110 u 

BUTYLBENZYL PHTHALATE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

CARBAZOLE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

CHRYSENE 120 J 1200 u 1200 u 1200 u 1200 u 140 J 

DI-N-BUTYL PHTHALATE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

DI-N-OCTYL PHTHAIATE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

DlBENZO(A,H)ANTHRACENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

DIBENZOFURAN 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 41DP05 4lDP06 41DP07 41DPO8 41DP09 41DPlO 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41 DP05 41 DP06 41 DPO7 41 DP08 41 DP09 41DPlO 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

DIETHYL PHTHAIATE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

DIMETHYL PHTHAIATE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

FLUORANTHENE 240 J 1200 u 1200 u 1200 u 1200 u 240 J 

FLUORENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

HEXACHLOROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

HEXACHLOROCYCLOPENTADIENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

HEXACHLOROETHANE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

INDENO(1,2,3-CD)PYRENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

ISOPHORONE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u -. 

N-NITROSO-DI-N-PROPYLAMINE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

N-NITROSODIPHENYLAMINE 620 J 1200 u 1200 u 1200 u 1200 u 430 J 

NAPHTHALENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

NITROBENZENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

PENTACHLOROPHENOL 2800 U 2900 U 2900 U 2900 u 2900 U 2300 U 

PHENANTHRENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

PHENOL 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

PYRENE 210 J 1200 u 1200 u 1200 u 1200 u 220 J 

PESTlClDESlPCBs (pg/kg) 

4,4’-DDD 3.6 JP 12 u 12 u 12 u 12 u 7.8 JP 

4$-DDE 11 u 12 u 3.3 JP 2.4 JP 2.4 JP 4.1 JP 

4,4’-DDT 4.4 JP 12 u 3 JP 11 J 12 u 8.2 JP 

ALDRIN 5.8 U 6U 6U 6U 6U 5U 

ALPHA-BHC 5.8 U 6U 6U 6U 6U 5U 

ALPHA-CHLORDANE 5.8 U 6U 6U 6U 6U 5U 

AROCLOR-lOi 110 u :20 u !20 ‘U 320 u 120 u 97 u 

AROCLOR-1221 230 U 240 U 240 U 240 U 240 U 200 u 

AROCLOR-1232 110 u 120 u 120 u 120 u 120 u 97 u 





SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SEDIMENT ANALYI 
SITE 39/41 - ORGANI 

IHDIV-NSWC, INDh 

41DP05 41DP06 
08192 08192 

41 DPO5 41 DP06 

TOTAL PETROLEUM HYDROCARBONSj 119 
I 

43.9 

ICAL RESULTS - HISTORICAL DATA 
:S PLANT/SCRAP YARD 
,N HEAD, MARYLAND 

41DP07 4lDPO8 
08192 08192 

41DPO7 41DP08 

41DP09 4lDPlO 
08192 08192 

41 DP09 41DPlO 

1.4 UJ 1.4 UJ 1.4 UJ 1.2 UJ 

6.3 B 5.1 B 8.7 6.3 

384 B 298 B 339 B 245 B 

10.6 UJ 10.9 UJ 10.6 UJ 1.8 UJ 

43.4 45.9 53.6 55 

213 199 253 201 

50.1 I 39 I 34.9 u I 63.6 1 



APPENDIX H.1.2 

SITE 42 HISTORICAL ANALYTICAL DATABASE 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

42ss-10 42SS-10D 42SS-11 42SS-14 42SS-15 
0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0-0.5’ . 

03/92 03192 03192 03192 03192 

42SSlO 42SSlO 42SSll 42SS14 .42SS15 

42SS-10 

1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

12 u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 2J 3J 12 u 

12u 12 u 12 u 12 u 13 u 12 u 

12 u 12 u 12 u 12 u 13 u 12 u 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4255-10 42SS-IOD 42SS-11 4288-14 42SS-15 
0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0-0.5’ 
03192 03192 03192 03192 03192 
42SSlO 42SSlO 42SSll 42SSl4 425515 

42SS-10 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

INDENO(l,P,J-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESIPCBs @g/kg) 

4,4’-DDD 

4,4’-DbE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

410 u 410 u 400 u 390 u 420 U 410 u 

410 u 410 u 400 u 390 u 420 U 410 u 

410 u 410 u 400 u 390 u 420 U 410 u 

410 u 410 u 400 u 390 u 420 U 410 u 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 
1 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 

4.9 4.1 u 5.2 P 3.9 u 4.2 U 8.8 

2u 2u 2u 2u 2.1 u 2u 

2u 2u 2u 2u 2.1 u 2u 

2u 2u 2u 2u 2.1 u 2u 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 

4.1 u 4.1 u 4u 3.9 u 4.2 U 4.1 u 

2u 2u 2u 2u 2.1 u 2 u. 

2u 2u 2u 2u 2.1 u 2u 

2u 2u 2u 2u 2.1 u 2u 

20 u 20 u 20 u 20 u 21 u 20 u 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 
SAMPLE NUMBER: 

I 
42SS-0 42ss9 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 03192 03192 

LOCATION: 42SS8 42SS9 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

1,2-DICHLOROETHENE (TOTAL) 11 u 11 u 

ACETONE 11 u 11 u 

CHLOROBENZENE 11 u 11 u 

ETHYLBENZENE 11 u 11 u 

METHYLENE CHLORIDE 11 u 11 u 

TOLUENE 11 u 11 u 

TRICHLOROETHENE 11 u 11 u 

XYLENES, TOTAL 11 u 11 u 

SEMIVOLATILES @g/kg) . 

1,4-DICHLOROBENZENE 380 U 370 u 

2-METHYLNAPHTHALENE 380 U 370 u 

4-METHYLPHENOL 380 U 370 u 

ACENAPHTHENE 380 U 370 u 

BENZO(A)ANTHRACENE 380 U 370 u 

BENZO(A)PYRENE 380 U 370 u 

tDI-N-OCTYL PHTHAlATE 380 U 370 u 

DIBENZOFURAN 380 U 370 u 

DIETHYL PHTHAlATE 380 u 370 u 

FLUORANTHENE 380 U 370 u 

FLUORENE 380 U 370 u 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY T)F SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

42SS-8 42ss9 
0.0 - 0.5 0.0 - 0.5 

03192 03192 

42SS8 42SS9 

SEMIVOLATILES lualka~ 

INDENO(i,P,bCD)PYRENE 380 U 
I 

370 u I I I I 
NAPHTHALENE I 380 U 370 u 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

380 U 370 u 

380 U 370 u 

3.8 U 3.7 u 

3.8 U 3.7 u 

23 P 10 P 

1.9 u 1.9 u 

1.9 u 1.9 u 

1.9 u 1.9 u 

3.8 U 3.7 u 

3.8 U 3.7 u 

3.8 U 3.7 u 

3.8 U 3.7 u 

1.9 u 1.9 u 

1.9 u 1.9 u I I I I I I 
HEPTACHLOR EPOXIDE 1.9 u 1.9 u I I I I 

I I I I 

METHOXYCHLOR 19 u 19u I I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4281-2 4281-6 42810-2 42810-3 428104 42811-2 
DEPTH (feet): 4.0 - 6.0 24.0 - 26.0 4.0 - 6.0 9.0 - 11.0 14.0 - 16.0 4.0 -6.0 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 4281 4281 42810 42810 42BlO 42811 

FIELD DUPLICATE OF: 

VOLATILES #g/kg) 

1 ,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 9 10 u 6 IO u 8 10 u 

TOLUENE 10 u 10 u 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 7 

XYLENES, TOTAL IO u 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES (pglkg) 

1 ,CDICHLOROBENZENE 330 u 330 u 330 u 330 u 330 u 330 u 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 215 220 330 u 330 u 330 u 330 u 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 330 u 

DIETHYL Pi-iiiiAlA I t 
-. --- 

330 u 330 r_l 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

4281-2 4261-6 42810-2 42810-3 428104 
4.0 -6.0 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 14.0- 16.0 

NA NA NA NA NA 

4281 4281 42810 42810 42810 

42811-2 
4.0 - 6.0 

NA 

42811 

INDENO(1 ,Z,bCD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 

Mt IALS (m&‘/Kg) 

ALUMINUM 10200 5260 10300 3600 7640 9840 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 98.0 1.0 u 82.0 56.0 92.0 34.0 

BERYLLIUM 1.0 u 1.0 u 0.5 u 0.5 u 0.5 u 0.5 u 

CADMIUM 1.0 u. 1.0 u 0.5 u 0.5 u 0.5 u 1.0 

ICALCIUM I 1000 u 1000 u 1 500 u I 500 u 896 I 500 u 1 



SUMMARY OF-SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4201-2 4281-8 42810-2 42810-3 42B10-4 42811-2 
DEPTH (feet): 4.0 - 6.0 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 14.0 - 16.0 4.0 - 6.0 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 4281 4281 42810 42810 42810 42811 

FIELD DUPLICATE OF: 

METALS (mglkg) 

CHROMIUM , 10.0 6.0 10.0 6.0 13.0 2.0 

COBALT 18.0 1.0 u 13.0 5.0 u 5.0 u 5.0 u 

COPPER 10.0 1.0 u 2.5 U 2.5 U 2.5 U 14.0 

CYANIDE 0.5 u 0.5 u 0.5 0.5 u 0.5 u 0.5 u 

IRON 46500 2200 11800 7540 10400 65200 

LEAD 6.0 6.0 7.0 5.0 10.0 11.0 

MAGNESIUM 1700 1000 u 725 500 u 1160 865 _ ., 

MANGANESE 34.0 75.0 261 114 84.0 37.0 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 27.0 2.0 u 8.0 4.0 u 8.0 8.0 

POTASSIUM 1000 u 1000 u 500 u 500 u 958 675 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 500 u 500 u 500 u 500 u 

VANADIUM 25.0 21.0 20.0 10.0 21.0 8.0 

ZINC 60.0 10.0 24.0 14.0 25.0 30.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 428113 42Bll-3D 42811-5 42811-6 428124 42812-5 
DEPTH (feet): 9.0 - 11 .o 9.0- 11.0 19.0- 21.0 24.0 - 26.0 14.0 - 16.0 19.0-21.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 42811 42811 42811 42811 42812 42812 
FIELD DUPLICATE OF: 42811-3 

VOLATILES (@kg) 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u IO u IO u 10 u 10 u 10 u 

. METHYLENE CHLORIDE 10 u 10 u IO u IO u 10 u IO 

TOLUENE IO u 10 u 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 6 10 u 10 u 116 10 u 10 u 

XYLENES, TOTAL 10 u IO u 10 u 10 u 10 u 10 u 

SEMIVOLATILES (pg/kg) 

1 ,CDICHLOROBENZENE 330 u 330 u 330 u 330 u 330 u > 330 u 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u - 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 330 u 330 u 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-OCTYL PHTHAIATE 330 u 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 



i 
7 

,: 

SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD PUPLidATE OF: 
‘SEMlVOLiilLES #g/kg) / 

INDENO(l,2,3XD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 

SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULT? - HISTORICAL DATA 
SITE 428 - OLSON ROAD LANDFILL . . : 

IHDIV-NSWC, INRIAN HEAD, MARYLAND . I ‘- 

42811-3 4281 l-30 
9.0- 1i.g 9.0 - 11.0 19.0-21.0 

NA .. 
NA ,a..:: 

42811 42811 

42811-3 
I I 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

- 330 u 330 u 330 u 330 u 3?0 u 330 u 

330 u 330 u 330 u 330 ti 330 u 330 u 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

Rl=RVI I II I&d Y&I, I L-.“... 

CADMIUM 

CALCIUM 

11800 11900 

10.0 u 14.0 10.0 u 

97.0 85.0 

1.0 1.0 

I31 ijl; fYg?zq 

0.5 u 0.5 u 0.5 u 0.5 u -?- 0.5 u 0.5 u 

500 u 500 u 881 704 500 u 500 u -- 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HIS’! i% nATA 
SITE 42 - OLSON ROAD LANDFILL I 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ; 
42811-3 42Bll-3D 42811-5 42811-6 I- ,;2-4 
9.0- 11.0 9.0 - 11 .o 19.0-21.0 24.0 - 26.0' ; -I- 16.0 

NA NA NA NA .‘r 

42811 42811 42811 42011 / iB12 

42811-3 
- _. 

-. -..- 
42812-S 
,g.o-2, I) 

NA 

42B? I‘ 



? 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42B12-6 42813-2 42813-3 42813-3D 42B13-5 
DEPTH (feet): 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 9.0 - 11.0 19.0 - 21 .o 
SAMPLE DATE: NA NA NA NA NA 
LOCATION: 42812 42813 42813 42B13 42813 
FIELD DUPLICATE OF: 42813-3 

VOLATILES &g/kg) 

42814-2 
4.0 - 6.0 

NA 

42814 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u ’ iou IO u 10 u 10 u 

ACETONE 140 10 u 10 u 10 u IO u 10 u 
CHLOROBENZENE 10 u 10 u 10 u IO u 10 u 10 u 
ETHYLBENZENE IO u 10 u 10 u 10 u 10 u 10 u 
METHYLENE CHLORIDE 10 u 7 6 10 u 10 u 7 

TOLUENE 10 u IO u 10 u IO u 10 u 10 u 
._ 

TRICHLOROETHENE 10 u 10 u 10 10 57 10 u 
XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES &g/kg) 

1,4-DICHLOROBENZENE 330 u 330 u 330 u 330 u 330 u 330 u 
2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 
4-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 330 u 
ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(A)PYRENE 279 330 u 330 u 330 u 330 u 330 u 
BENZO(B)FLUORANTHENE 330 u 448 330 u 330 u 330 u 330 u 
BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(K)FLUORANTHENE 330 u 224 330 u 330 u 330 u 330 u 
BlS(2-ETHYLHEXYL)PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
CHRYSENE 330 u 377 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 330 u 
‘-jlt=TUVl ,L,lllLl Dl-ij-,~,A~l~A,-!-~ *1 330 u 330 u 330 u 330 u 330 u 330 u 
FLUORANTHENE 330 u 377 330 u 330 u 330 u 330 u 
FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

SUMMARY OF,SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42812-6 42813-2 42813-3 42813-30 42813-5 
24.0 - 26.0 4.0 - 6.0 9.0- 11.0 9.0- 11.0 19.0 - 21 .o 

NA NA NA NA NA 
42812 42813 42813 42813 42813 

42813-3 

42814 

INDENO(l,P,J-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 755 330 u 330 u 330 u 330 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 5 3.3 u 4 3.3 u 10 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 2 

1.7 u 1.7 u 1.7 u 3 1.7 u 2 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 5 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 4 3.3 u 

3.3 u 8 17 3.3 u 16 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 4 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

17 u 17 u 17 u 17 u 17 u 17 u 

12600 8610 12800 12800 1490 8040 

10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

100 71.0 74.0 50.0 20.0 u 65.0 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1130 990 16.0 500 u 500 u 1080 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SUBSURiACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42812-6 42813-2 42813-3 428133D 42813-5 
24.0 - 26.0 4.0 - 6.0 9.0 - 11 .o 9.0- 11.0 19.0- 21.0 

NA NA NA NA NA 
42812 42813 42813 42813 42813 

42813-3 

CHROMIUM 19.0 14.0 16.0 U 14.0 5.0 11.0 

COBALT 16.0 9.0 7.0 5.0 u 5.0 u 15.0 
COPPER 2.5 U 7.0 2.5 U 3.0 2.5 U 10.0 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
IRON 16500 14100 9310 15100 8340 16800 
LEAD. 9.0 17.0 7.0 7.0 3.0 u 118 
MAGNESIUM 1780 1300 1160 1110 500 u 1560 
MANGANESE 124 78.0 40.0 39.0 39.0 156 
MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 19.0 12.0 12.0 9.0 4.0 u 16.0 
POTASSIUM 1290 990 710 777 500 u 754 
SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
SODIUM 500 u 500 u 500 u 500 u 500 u 500 u 
VANADIUM 36.0 24.0 17.0 23.0 5.0 u 19.0 
71NC 48.0 44.0 I 30.0 28.0 7.0 40.0 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
428143 42814-30 428144 42815-3 42815-31) 
9.0 - 11 .o 9.0- 11.0 14.0 - 16.0 9.0 - 11.0 9.0- 11.0 

NA NA NA NA NA 
42614 42814 42814 42815 42815 

42814-3 42815-3 

428154 
14.0- 16.0 

NA 

42815 

1 ,ZDICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 167 211 10 u 79 10 u 10 u 
,.. ._- 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 6 IO u 10 u 10 u 13 10 u 

TOLUENE 10 u 10 u 10 u 10 u IO u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u IO u IO u 

SEMIVOLATILES (vglkg) 



i 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

INDENO(l,P,J-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESIPCBs &g/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLL!UM 

CADMIUM 

CALCIUM 

SITE 42 - OLSON ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

42814-3 ,42B14-3D 42814-4 42815-3 42815-3D 428154 
9.0 - 11.0 9.0 - 11.0 14.0 - 16.0 9.0- 11.0 9.0- 11.0 14.0- 16.0 

NA NA NA NA NA NA 

42814 42814 42B14 42815 42815 42815 

42814-3 42B15-3 

330 u 330 u 330 u 330 u 330 u 330 u 
330 u 330 u 470 330 u 330 u 330 u 
330 u 330 u 1240 330 u 330 u 330 u 
330 u 330 u 309 330 u 330 u 330 u 

5 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

22 3.3 u 4 3.3 u 3.3 u 3.3 u 

1.7u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

2 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 3 2 1.7 u 1.7 u 1.7 u 

10 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 5 3.3 u 6 3.3 u 3.3 u 

3.3 u 24 22 17 13 13 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

1.7 u 4 7 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 17 u 35 1.7 u 1.7 u 1.7 u 

8740 11300 5320 13000 8110 9900 

10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

64.0 79.0 84.0 307 47.0 24.0 

0.5 u 0.5 u 0.5 u 1.0 1.0 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

500 u 633 500 u 802 500 u 500 u 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42814-3 42014-3D 42014-4 428153 42815-3D 
9.0- 11.0 9.0 - 11.0 14.0 - 16.0 9.0 - 11.0 9.0-11.0 

NA NA NA NA NA 
42814 42814 42814 42815 42815 

42014-3 42815-3 

428154 
14.0 - 16.0 

NA 

42815 

I 

CHROMIUM 9.0 10.0 6.0 17.0 8.0 12.0 
, 

COBALT 8.0 11.0 11.0 8.0 8.0 103 

COPPER 17.0 17.0 11.0 13.0 14.0 17.0 

‘CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 16700 17400 10000 22400 27000 30600 

LEAD- 26.0 376 8.0 12.0 12.0 8.0 

MAGNESIUM 1670 1360 500 u 1530 1650 2360 

MANGANESE 154 261 120 46.0 64.0 648 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 9.0 11.0 9.0 15.0 14.0 32.0 

POTASSIUM 500 u 707 500 u 601 500 u 500 u 

SILVER 10.0 19.0 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 154 500 u 124 271 235 672 

VANADIUM 15.0 24.0 10.0 22.0 16.0 13.0 

ZINC 379 109 35.0 104 35.0 64.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42815-5 42816-3C 428164 42816-5 42ti17-2 42017-3 
DEPTH (feet): 19.0 - 21.0 9.0 - 11.0 16.0 - 18.0 18.0 - 20.0 4.0 - 6.0 9.0 - 11.0 
SAMPLE DATE: NA NA NA NA 03192 03192 
LOCATION: 42815 42816 42816 42816 42817 42B17 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

1 ,P-DICHLOROETHENE (TOTAL) IO u IO u IO u IO u 12 u 12 u 

ACETONE IO u 81 IO u IO u 12 u 12 u 

CHLOROBENZENE IO u 49 IO u IO u 12 u 12 u 

ETHYLBENZENE IO u 684 IO u IO u 12 u 12 u 

METHYLENE CHLORIDE IO u 13 IO u IO u 12 u 5J 

JOLUENE IO u 20 IO u IOU 12 u 12 u 

TRICHLOROETHENE IO u IO u IO u IO u 8J 12 u 

XYLENES, TOTAL IO u 15100 29 IO u 12 u 12 u 

SEMIVOIATILES (pglkg) 

1,4-DICHLOROBENZENE 330 u 330 u 330 u 330 u 410 u 400 u 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 410 u 400 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 u 410 u 400 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 410 u 400 u 

BENZO(A)ANJHRACENE 330 u 360 330 u 330 u 410 u 400 u 

BENZO(A)PYRENE 330 u 313 330 u 330 u 410 u 400 u 

BENZO(B)FLUORANTHENE 330 u 394 330 u 330 u 410 u 400 u 

BENZO(G,H,I)PERYLENE 330 u 290 330 u 330 u 410 u 400 u 

BENZO(K)FLUORANTHENE 330 u 325 330 u 330 u 410 u 400 u 

BlS(2-ETHYLHEXYL)PHTHALATE 454 476 316 330 u 11000 EB 7500 B 

CHRYSENE 330 u 464 330 u 330 u 410 u 400 u 

DI-N-BUTYL PHTHALATE 379 330 u 234 222 61 J 68 J 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 410 u 400 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 410 u 400 u 
DjE-HyL pHTHA*TE 330 u 916 330 u 330 u 410 u 400 u 

8 
FLUORANTHENE 330 u 580 330 u 330 u 410 u 400 u 

FLUORENE 330 u 330 u 330 u 330 u 410 u 400 u 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42815-5 42816s3C 426164 42816-5 42817-2 
19.0 - 21 .o 9.0- 11.0 16.0 - 18.0 18.0 - 20.0 4.0 - 6.0 

NA NA NA NA 03192 

42815 42816 42816 42816 42817 

42817-3 
9.0- 11.0 

03192 

42817 

INDENO(1 ,S,bCD)PYRENE 

NAPHTHALENE 

PHENANJHRENE 

PYRENE 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDJ 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

MEJHOXYCHLOR 

METALS (mg/kg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 
-~~-~ 

330 u 302 330 u 330 u 410 u 400 u 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 847 330 u 330 u 410 u 400 u 

330 u 1390 330 u 330 u 410 u 400 u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

3.3 u 7 3.3 u 3.3 u 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

1.7 u 3 1.7 u 1.7 u 2u 2u 

1.7 u 2 1.7 u 1.7 u 2u 2u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

16 15 13 IO 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

1.7 u 3 1.7u 1.7 u 2u 2u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

17 u 17 u 17 u 17 u 20 u 20 u 

1140 6840 48000 5620 

10.0 u 10.0 u 10.0 u 10.0 u 

20.0 u 50.0 60.0 54.0 

0.5 u 0.5 u 0.5 u 1.0 

0.5 u 2.0 0.5 u 0.5 u 

500 u 1860 500 u 500 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42815-5 42816-3C 42816-l 42816-5 42017-2 
DEPTH (feet): 19.0 - 21.0 9.0- 11.0 16.0 - 18.0 18.0 - 20.0 4.0 - 6.0 

SAMPLE DATE: NA NA NA NA 03192 
LOCATION: 42815 42816 42816 42816 42817 

FIELD DUPLICATE OF: 

METALS (mglkg) 

42817-3 
9.0 - 11 .o 

03192 

42817 

_ CHROMIUM 6.0 13.0 6.0 16.0 

COBALT 5.0 u 7.0 7.0 7.0 

COPPER 2.5 U 16.0 2.5 U 2.5 U 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 8830 18600 14000 26900 

LEAD. 3.0 u 57.0 8.0 10.0 

MAGNESIUM 500 u 1010 500 u 500 u 

MANGANESE 32.0 111 108 81.0 

MERCURY 0.1 u 0.1 0.1 u 0.1 u 

NICKEL 5.0 15.0 7.0 8.0 

POTASSIUM 500 u 500 u 500 u 500 u 

SILVER 1.0 u 1.0 1.0 u 1.0 u 

SODIUM 88.0 220 117 152 

VANADIUM 5.0 u 24.0 16.0 51.0 

ZINC 6.0 97.0 19.0 15.0 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
420174 42017-5 42818-3 420184 42618-6 
14.0 - 16.0 19.0 - 21.0' 9.0- 11.0 14.0 - 16.0 21 .O - 23.0 

03192 03192 03192 03192 03192 
42817 42817 42818 42818 42818 

VOLATILES (tie/kg) 

42819-3 
9.0 - 11.0 

03192 

42819 

1,2-DICHLOROEJHENE (TOTAL) 12 u 14 u 12 u 12 u 13 u 12 J 

ACETONE 12 u 14 u 12 u 12 u 13 u 13 u 

CHLOROBENZENE 12 u 14 u 12 u 12 u 13 u 13 u 

ETHYLBENZENE 12 u 14 u 12 u 12 u 13 u 13 u 

METHYLENE CHLORIDE 12 u 14 u 12 u 12 u 13u ' 13 u . 

TOLUENE 12 u 14 u 12 u 12 u 13 u 13 u 

TRICHLOROETHENE 43 14 u 12 u 33 13 u 35 

XYLENES, TOTAL 12 u 14 u 12 u 12 u 13 u 13 u 

‘SEMIVOLATILES @g/kg) 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES #g/kg) 

SUMMARY OF.SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
420174 42817-5 42818-3 42818-4 42818-6 
14.0 - 16.0 19.0 - 21.0 9.0 - 11 .o 14.0- 16.0 21.0- 23.0 

03192 03192 03192 03192 03192 
42B17 42B17 42818 42818 42818 

42819-3 
9.0 - 11.0 

03192 L 42819 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESfPCBs @g/kg) 
4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

,DIELDRIN 

400 u 420 U 400 u 390 u 430 u 430 u 

400 u 420 U 400 u 390 u 430 u 430 u 

400 u 420 U 400 u 390 u 430 u 430 u 

400 u 420 U 400 u 390 u 430 u 430 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 7.9 P 4u 3.9 u 4.3 u 4.7 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

4u 417 u 4u 3.9 u 4.3 u 4.3 u I , I , I 
I I 

ENDOSULFAN II 4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

ENDOSULFAN SULFATE 4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

ENDRIN 4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

GAMMA-BHC (LINDANE) 2u 2.3 U 2u 2u 2.1 u 2.1 u 

GAMMA-CHLORDANE 2u 2.3 U 2u 2u 2.1 u 2.1 u 

HEPTACHLOR EPOXIDE 2u 2.3 U 2u 2u 2.1 u 2.1 u 

METHOXYCHLOR 20 u 23 U 20 u 20 u 21 u 21 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDJV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42B19-4 42819-5 4202-2 4282-3 4282-5 
DEPTH (feet): 14.0 - 16.0 19.0 - 21.0 4.0 - 6.0 9.0 - 11 .o 19.0 - 21 .o 
SAMPLE DATE: 03192 03192 NA NA NA 
LOCATION: 42819 42819 4282 4282 4282 
FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

1 ,ZDICHLOROETHENE (TOTAL) 57 14 u IO u IO u IO u 

ACETONE 12 u 14 u IO u IO u IO u 

CHLOROBENZENE 12 u 14 u IO u IO u IO u 

ETHYLBENZENE 12 u 14 u IO u IO u IO u 

METHYLENE CHLORIDE 12 u 14 u IO u IO u 7 

TOLUENE 12 u 14 u IO u IO u IO u 

TRICHLOROETHENE 84 180 IO u IO u IO u 

XYLENES, TOTAL 12 u 14 u IO u IO u IO u 

SEMIVOLATILES &g/kg) 

1 ,CDICHLOROBENZENE 400 u 460 U 330 u 330 u 330 u 

2-METHYLNAPHJHALENE 400 u 460 U 330 u 330 u 330 u 

4-METHYLPHENOL 400 u 460 U 330 u 330 u 330 u 

ACENAPHJHENE 400 u 460 U 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 400 u 460 U 330 u 330 u 330 u 

BENZO(A)PYRENE 400 u 460 U 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 400 u 460 U 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHAtATE 6400 B 18000 EB 330 u 330 u 330 u 

CHRYSENE 400 u 460 U 330 u 330 u 330 u 

DI-N-BUJYL PHTHALATE 400 u 460 U 330 u 330 u 361 

DI-N-OCTYL PHTHAtATE 400 u 460 U 330 u 330 u 330 u 

DIBENZOFURAN 400 u 460 U 330 u 330 u 330 u 

DIEJHYL PHTHALAJE 400 u 460 U 330 u 330 u 330 u 

FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 

FLUORENE 400 u 460 U 330 u 330 u 330 u 

4282-6 
24.0 - 26.0 

NA 

4282 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

330 l.J 

330 u 

330 u 

330 u 

330 u 

330 u 

330 u 

330 u 

330 u 

330 u 

330 u 

273 

330 u 

330 u 

330 u 

330 u 

330 u 

. 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 428194 42819-5 4282-2 4202-3 4262-5 4282-6 
DEPTH (feet): 14.0 - 16.0 19.0 - 21.0 4.0 - 6.0 9.0 - 11 .o 19.0 - 21.0 24.0 - 26.0 

SAMPLE DATE: 03192 03192 NA NA NA NA 
LOCATION: 42819 42819 4282 4282 4282 4282 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 
INDENO(1 ,Z,bCD)PYRENE 400 u 460 U 330 u 330 u 330 u 330 u 

NAPHJHALENE 400 u 460 U 330 u 330 u 330 u 330 u 

PHENANTHRENE 400 u 460 U 330 u 330 u 330 u 330 u 

PYRENE 400 u 460 U 330 u 330 u 330 u 330 u 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

4,4-DDE 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

4,4’-DDT 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

ALPHA-CHLORDANE 2u 1.9 u 1.7 u 1.7 u 1.7 u 1.7 u 

BETA-BHC 2u 1.9 u 1.7 u 1.7 u 1.7 u 1.7 u 

DELTA-BHC 2u 1.9 u 1.7 u 1.7 u 1.7 u 1.7 u 

DIELDRIN 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDOSULFAN II 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDOSULFAN SULFATE 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDRIN 4u 3.9 u 3.3 u 3.3 u 3.3 u 3.3 u 

GAMMA-BHC (LINDANE) 2u 1.9 u 1.7 u 1.7 u 1.7 u 1.7 u 

GAMMA-CHLORDANE 2u 1.9 u 1.7 u 1.7 u 1.7 u 1.7 u 

HEPTACHLOR EPOXIDE 2u 1.9 u 1.7u 1.7 u 1.7 u 1.7 u 

METHOXYCHLOR 20 u 19 u 17 u 17 u 17 u 17 u 

METALS (mglkg) 
ALUMINUM 13000 14300 8530 5220 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 75.0 76.0 85.0 63.0 

BERYLLIUM 1.0 u 1.0 u 1.0 u 0.5 u 

CADMIUM 1.0 u 1.0 u 2.0 0.5 u 

CALCIUM 1000 u 1000 u 1000 u 1000 u 
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SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

14.0 - 16.0 

03192 

42819 

42Bl9-5 
19.0 - 21 .o 

03192 

42819 

4282-2 4282-3 
4.0 -6.0 9.0- 11.0 

NA NA 

4282 4282 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42820-2 42820-3 42820-5 42821-2 428214 
DEPTH (feet): 4.0 - 6.0 9.0- 11.0 19.0-21.0 4.0 - 6.0 14.0 - 16.0 
SAMPLE DATE: 03192 03192 03192 03192 03192 
LOCATION: 42820 42B20 42820 42821 42821 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

1 ,P-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES (pglkg) 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(Z-ETHYLHEXYL)PHTHAlATE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

12 u 12 u 12 u 13 u 12 u 12 u 

12 u 9J 12 u 13 u 12 u 12 u 

12 u 12 u 12 u 13 u 12 u 12 u 

12 u 12 u 12 u 13 u 12 u 12 u 

4J 12 u 12 u 13 u 12 u f2 u 

12 u 12 u 12 u 13 u 12 u 12 u 

12 u 12 u 12 u 13 u 12 u 12 u 

12 u 12 u 12 u 13 u 12 u 12 u 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

4900 B 1700 B 20000 EB 13000 EB 8400 EB 28000 EB 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 u I Ann ,I 4L” ” 420 u “l-w-l II -t”” ” 420 ‘L! 

390 u 420 U 420 U 420 U 400 u 420 U 

390 u 420 U 420 U 420 U 400 u 420 U 

42821-5 
19.0 - 21.0 

03192 

42821 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42820-Z 42820-3 42820-5 42821-2 42821-4 
DEPTH (feet): 4.0 -6.0 9.0- 11.0 19.0-21.0 4.0 -6.0 14.0 - 16.0 

SAMPLE DATE: 03192 03192 03192 03192 03192 
LOCATION: 42820 42820 42820 42821 42821 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

INDENO(1,2,3-CD)PYRENE 390 u 420 U 420 U 420 U 400 u 420 U 

NAPHTHALENE 390 u 420 U 420 U 420 U 400 u 420 U 

PHENANTHRENE 390 u 420 U 420 U 420 U 400 u 420 U 

PYRENE 390 u 420 U 420 U 420 U 400 u 420 U 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

4,4,-DDE 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

4,4’-DDT 3.9 u 4.2 U 4.2 P 5.4 P 4u 13 P 

ALPHA-CHLORDANE 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

BETA-BHC 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

DELTA-BHC 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

DIELDRIN 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

ENDOSULFAN II 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

ENDOSULFAN SULFATE 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

ENDRIN 3.9 u 4.2 U 4.2 U 4.2 U 4u 4.2 U 

GAMMA-BHC (LINDANE) 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

GAMMA-CHLORDANE 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

HEPTACHLOR EPOXIDE 1.9 u 2.1 u 2.1 u 2.1 u 2u 2.1 u 

METHOXYCHiOR 19 u 21 u 21 u 21 u 20 u 21 u 



,’ 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42822-2 42822-3 42822-6 42823-2 428234 
DEPTH (feet): 4.0 -6.0 9.0- 11.0 24.0 - 26.0 4.0 - 6.0 14.0 - 16.0 
SAMPLE DATE: 03192 03192 03192 03192 03192 
LOCATION: 42822 42822 42822 42823 42823 

FIELD DUPLICATE OF: 

42823 

I I I I I I I 
VOLATILES (yglkg) 
1 ,ZDICHLOROETHENE (TOTAL) 13 u 12 u 12 u 12 u 12 u 12 u 

ACETONE 13 u 12 u 12 u 12 u 12 u 12 u 

CHLOROBENZENE 13 u 12 u 12 u 12 u 12 u 12 u 

ETHYLBENZENE 13 u 12 u 12 u 12 u 12 u 12 u 

METHYLENE CHLORIDE 13 u 12 u 12 u 12 u 12 u 12 u 

TOLUENE 13 u 12 u 12 u 12 u 12 u 12 u 

TRICHLOROETHENE 13 u 12 u 12 u 12 u 12 u 12 u 

XYLENES, TOTAL 13u 12 u 12 u 12 u 12 u 12 u 

SEMIVOLATILES @g/kg) 
1,4-DICHLOROBENZENE 430 u 400 u 420 U 410 u 400 u 420 U 
2-METHYLNAPHTHALENE 430 u 400 u 420 U 410 u 400 u 420 U 

4-METHYLPHENOL 430 u 400 u 420 U 410 u 400 u 420 U 
ACENAPHTHENE 430 u 400 u 420 U 410 u 400 u 420 U 
BENZO(A)ANTHRACENE 430 u 400 u 420 U 410 u 400 u 420 U 
BENZO(A)PYRENE 430 u 400 u 420 U 410 u 400 u 420 U 
BENZO(B)FLUORANTHENE 430 u 400 u 420 U 410 u 400 u 420 U 
BENZO(G,H,I)PERYLENE 430 u 400 u 420 U 410 u 400 u 420 U 
BENZO(K)FLUORANTHENE 430 u 400 u 420 U 410 u 400 u 420 U 
BlS(Z-ETHYLHEXYL)PHTHAlATE 27000 EB 12000 EB 11000 EB 8900 EB 9700 EB 12000 EB 
CHRYSENE 430 u 400 u 420 U 410 u 400 u 420 U 

DI-N-BUTYL PHTHAIATE 430- iJ 47 J 420 U 410 u 400 u 420 U 
DI-N-OCTYL PHTHALATE 430 u 400 u 420 U 410 u 400 u 420 U 
DIBENZOFURAN 430 u 400 u 420 U 410 u 400 u 420 U 
nlCTU”l PUT”AI ATC 430 1_1 400 u 420 U 410 u 400 u 420 U Y,L,,llLl llII1rtLII8L 
FLUORANTHENE 430 u. 400 u 420 U 410 u 400 u 420 U 
FLUORENE 430 u 400 u 420 U 410 u 400 u 420 U 



SUMMARY OF SUBSURFACE SOIL ANI 

~ 

SEMIVOLATILES (pglkg) 

INDENO(l,P,J-CD)PYRENE 430 u 400 u 

NAPHTHALENE 430 u 400 u 

PHENANTHRENE 430 u 400 u 

PYRENE 430 u 400 u 

PESTlClDESlPCBs @g/kg) 

,LYTICAL RESl LTS - HISTORICAL DATA 
4 ROAD LANDF ILL 
,N HEAD, MAR’ ‘LAND 

42822-6 
24.0 - 26.0 

03192 

42822 

420 U 410 u 400 u 420 U 

420 U 410 u 400 u 420 U 

420 U 410 u 400 u 420 U 

420 U 410 u 400 u 420 U 

4.2 U 

4.2 U 

4.2 U 

2.1 u 

2.1 u 

2.1 u 

4.2 U 

4.2 U 

4.2 U 

4.2 U 

2.1 u 

2.1 u 

2.1 u 

23 P 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42824-2 42824-4 42824-6 4283-2 42834 
DEPTH (feet): 4.0 -6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0 14.0 -16.0 
SAMPLE DATE: 03192 03192 03192 NA NA 
LOCATION: 42824 42824 42824 4203 4283 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

1 ,ZDICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES (pg/kg) 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(Z-ETHYLHEXYL)PHTHAlATE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHAlATE 

DIBENZOFURAN 

DIETHyL PHTHA~TE 

FLUORANTHENE 

FLUORENE 

11 J 12 u 13 u 10 u 10 u 10 u 

12 u 200 68 10 u 10 u 10 u 

12 u 12 u 13 u 10 u 10 u 10 u 

12 u 12 u 13 u 10 u 10 u 10 u 

3J 12 u 2J 40 19 18 

12 u 12 u 5J 10 u 10 u 10 u 

93 25 1 J 10 u 10 u 10 u 

12 u 12 u 13 u 10 u 10 u 10 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 260 J 330 u 330 u 330 u 

420 U. 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 342 238 331 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 ‘U 4?0 ‘L! 440 n 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

4283-6 
24.0 -26.0 

NA 

4283 
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SUMMARY OF.SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42824-2 428244 42824-6 4283-2 4283-4 
DEPTH (feet): 4.0 - 6.0 14.0- 16.0 24.0 - 26.0 4.0 -6.0 14.0 - 16.0 
SAMPLE DATE: 03192 03192 03192 NA NA 
LOCATION: 42824 42824 42824 4283 4283 

FIELD DUPLICATE OF: 

4283 

I 
SEMIVOLATILES (pglkg) 
INDENO(1.2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

‘PESTICIDESIPCBs (pg/kg) 
4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

1 I , I I 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 
2 ._ 

420 U 410 u 440 u 330 li 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

21 u 20 u 22 u 17 u 17 u 17 u 

18300 14300 3440 

10.0 u 10.0 u lb.0 u 

57.0 99.0 1.0 u 

1.0 u 1.0 u 1.0 u 

1.0 u 1.0 u 1.0 u 

1000 u 1000 u 1000 u 
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
ISAMPLE NUMBER: 1 42624-2 142B24-4 1 42824-6 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 
L 
METALS (mglkg) 

4.0 -6.0 14.0 - 16.0 24.0 - 26.0 

03192 03192 03192 

42B24 42824 42824 

4283-6 
24.0 - 26.0 

NA 

4283 

CHROMIUM 12.0 13.0 23.0 

COBALT 1.0 u 1.0 u 1.0 u 

COPPER 9.0 24.0 1.0 u 

CYANIDE 0.5 u 0.5 u 0.5 u 

IRON 29300 76200 3310 

LEAD 12.0 10.0 3.0 u 

MAGNESIUM 1000 u 1550 1000 u 

MANGANESE 74.0 143 29.0 

MERCURY 0.1 u 0.1 u 0.1 u 

NICKEL 11.0 18.0 2.0 u 

POTASSIUM 1000 u 1000 u 1000 u 

SILVER 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 1000 u 

VANADIUM 27.0 8.0 11.0 

ZINC 31.0 43.0 11.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4284-2 42844 4284-6 4285-2 42854 
DEPTH (feet): 4.0 - 6.0 14.0- 16.0 24.0 - 26.0 4.0 - 6.0 14.0- 16.0' 
SAMPLE DATE: NA NA NA NA NA 
LOCATION: 4284 4284 4284 4285 4285 
FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

4285-i' 
29.0 -31.0 

NA 

4285 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 10 12 9 6 8 6 

TOLUENE 10 u 10 u 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 10 u 

‘SEMIVOLATILES @g/kg) 

1,4-DICHLOROBENZENE 330 u 330 u 330 u 330 u 330 u 330 u 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(6)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BlS(Z-ETHYLHEXYL)PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 286 225 306 330 u 330 u 330 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (yglkg) 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTICIDESIPCBs &g/kg) 

4284-2 42844 4284-6 4285-2 
4.0 - 6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0 

NA NA NA NA 

42B4 4284 4284 4285 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYiiiijibi 

CADMIUM 

CALCIUM 

11200 16500 5870 10200 

10.0 u 10.0 u 10.0 u 10.0 u 

87.0 1.0 u 54.0 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 

1000 u 1000 u 1000 u 1000 u 

330 u 330 u 

330 u 330 u 

330 u 330 u 

330 u 330 u 

3.3 u 3.3 u 

3.3 u 3.3 u 

3.3 u 3.3 ‘U 

1.7 u 1.7 u 

1.7 u 1.7 u 

1.7 u 1.7 u 

3.3 u 3.3 u 

3.3 u 3.3 u 

3.3 u 3.3 u 

3.3 u 3.3 u 

1.7 u 1.7 u 

1.7 u 1.7 u 

1.7 u 1.7 u 

17 u 17 u 

~1 

t 
1.0 u 1.0 u 

1000 u I 1000 u 

: 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4284-2 42844 4284-6 4285-2 42854 
DEPTH (feet): 4.0 - 6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0 14.0 - 16.0 
SAMPLE DATE: NA NA NA NA NA 
LOCATION: 4284 4284 4284 4285 4285 
FIELD DUPLICATE OF: 

METALS (mglkg) 

4285-7 
29.0 - 31 .o 

NA 

4285 

CHROMIUM 9.0 9.0 12.0 9.0 9.0 9.0 

COBALT 16.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

COPPER 8.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 33100 3310 20800 13300 6770 12100 

LEAD 10.0 14.0 8.0 6.0 14.0 6.0 

MAGNESIUM 1260 1000 u 1000 u 1000 u 1660 1000 u 

MANGANESE 107 496 108 9.0 249 84.0 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 15.0 9.0 10.0 2.0 u 19.0 10.0 

POTASSIUM 1000 u 1000 u 1000 u 1000 u 1000 u 1000 u 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 1000 u 1000 u 1000 u 1000 u 

VANADIUM 19.0 28.0 12.0 16.0 20.0 12.0 

ZINC 32.0 12.0 12.0 10.0 44.0 21.0 



Y 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4286-3 4266-5 4286-6 4287-2 4287-3 
DEPTH 14.0- 16.0 21.0 - 23.0 24.0 - 26.0 4.0 - 6.0 9.0 - 11.0 (feet): 

SAMPLE DATE: NA NA NA NA NA 
LOCATION: 4286 4286 4286 4287 4287 
FIELD DUPLICATE OF: 

VOLATILES #g/kg) 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 10 u 10 10 u 10 u 6 

TOLUENE 10 u 10 u 7 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES @g/kg) 

1 ,CDICHLOROBENZENE 330 u 330 u 330 u 330 u 330 u 

P-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 519 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHALATE 330 u 330 u 2050 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 

DI-N-BLiTYL PHTHALATE 198 266 355 199 257 223 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 199 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 330 u 330 ‘Ll 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4286-3 4286-5 4286-6 4287-2 4207-3 42B7-3D 
DEPTH (feet): 14.0 - 16.0 21.0 - 23.0 24.0 - 26.0 4.0 - 6.0 9.0- 11.0' 9.0 - 11 .o 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4286 4286 4286 4287 4287 4287 
FIELD DUPLICATE OF: 4287-3 

SEMIVOLATILES &g/kg) 

INDENO(1,2,3-CD)PYRENE 330 u 330 u 330 u 330 u 330 u 

NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 

PHENANTHRENE 330 u 330 u 330 u 330 u 330 u 

PYRENE 330 u 330 u 330 u 330 u 330 u 

PESTlClDESlPCBs @g/kg) 

METALS (mglkg) 

ALUMINUM 5470 2920 13600 11700 9940 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 69.0 25.0 135 89.0 74.0 

BERYLLIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

CADMIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

CALCIUM 500 u 500 u 983 500 u 500 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4286-3 4286-5 4286-6 4287-2 4287-3 42B7-3D 

DEPTH (feet): 14.0 - 16.0 21 .O - 23.0 24.0 - 26.0 4.0 - 6.0 9.0 - 11.0 9.0 - 11 .o 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 4286 4286 4286 4287 4287 4287 

FIELD DUPLICATE OF: 4287-3 

METALS (mglkg) 

CHROMIUM 5.0 6.0 18.0 18.0 21.0 

COBALT 15.0 5.0 u 18.0 11.0 5.0 u 

COPPER 2.5 U 2.5 U 22.0 5.0 5.0 

CYANIDE 0.5 u 0.5 0.5 u 0.5 u 0.5 u 

IRON 16300 7870 24600 16400 11700 

LEAD. 7.0 3.0 u 13.0 8.0 5.0 .( 

MAGNESIUM 1140 500 u 2320 1760 1290 

MANGANESE 611 52.0 355 62.0 48.0 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 . . . 

NICKEL 13.0 6.0 26.0 15.0 13.0 :_ 

POTASSIUM 652 500 u 1500 1080 982 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 500 u 500 u 500 u 500 u 500 u 

VANADIUM 8.0 10.0 30.0 34.0 23.0 

ZINC 34.0 13.0 64.0 33.0 33.0 



SUMMARY OF SUBSURFACE SOIL ANI 
SITE 42 - OLSO 

IHDIV-NSWC, INDli 

.~ 

VOLATILES (pglkg) 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 

ACETONE 10 u 10 u 

CHLOROBENZENE 10 u 10 u 

ETHYLBENZENE 10 u 10 u 

METHYLENE CHLORIDE 10 u 10 u 

TOLUENE 10 u 10 u 

TRICHLOROETHENE 10 u IO u 

XYLENES, TOTAL 10 u 10 u 

‘SEMIVOLATILES (pglkg) 

,LYTICAL RESULTS - HISTORICAL DATA 
I ROAD LANDFILL 
,N HEAD, MARYLAND 

4288-3 4288-5 4289-2 4289-3 
9.0 - 11.0 19.0-21.0 4.0 - 6.0 9.0- 11.0 

NA NA NA NA 

4288 4288 4289 4289 

10 u 10 u 10 u IO u 

IO u 10 u 10 u IO u 

IO u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u IO u 7 

10 u IO u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u IO u IO u 

318 240 330 u 253 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 



SUMMARY OF,SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4207-5 4298-2 4298-3 4298-5 4299-2 
19.0 - 21.0 4.0 - 6.0 9.0-11.0 19.0 - 21.0 4.0 - 6.0 

NA NA NA NA NA 
4287 4288 4288 42B8 4289 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

INDENO(l,Z,J-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlCIDESIPCBs (pglkg) 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLiUM 

CADMIUM 

CALCIUM 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 
3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u ,.. 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7u 1.7 u 1.7 u 1.7 u 

1.7 p 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

17u * 17 u 17 u 17 u 17 u 17 u 

9640 13000 12900 2760 9660 9660 

10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

104 66.0 141 25.0 88.0 70.0 

0.5 ‘U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 1.0 0.5 u 0.5 u 0.5 u 

1040 500 u 500 u 500 u 748 500 u 



. 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 
CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4297-5 4298-2 4208-3 4298-5 4299-2 4299-3 
19.0 - 21 .o 4.0 - 6.0 9.0 - 11.0 19.0 - 21.0’ 4.0 - 6.0 9.0- 11.0 

NA NA NA NA NA NA 
42B7 4288 4288 4288 4289 4289 

13.0 14.0 16.0 6.0 19.0 14.0 

8.0 8.0 9.0 7.0 5.0 u 5.0 u 

14.0 11.0 15.0 2.5 U 19.0 8.0 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

10500 15300 31800 72100 10000 10000 

10.0 7.0 11.0 18.0 12.0 10.0 

2980 1650 1880 500 u 2500 1160 

107 66.0 188 110 51.0 24.0 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

27.0 12.0 18.0 6.0 21.0 12.0 

893 1060 670 500 u 1080 954 

1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

500 u 500 u 500 u 500 u 500 u 500 u 

14.0 28.0 38.0 8.0 29.0 29.0 

64.0 33.0 55.0 11.0 57.0 35.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 429914 4299-5 42SBll-3 42897-3 
DEPTH (feet): 14.0 - 16.0 19.0 - 21.0 9.0- 11.0 9.0-11.0 
SAMPLE DATE: NA NA NA NA 
LOCATION: 4289 4289 42SBll 42SB7 
FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 6 7 6 10 u 

TOLUENE 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 9 10 u 

XYLENES, TOTAL 10 u IO u 10 u 10 u 

SEMIVOLATILES @g/kg) 

1,6DICHLOROBENZENE 330 u 330 u 330 u 330 u 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 

4-METHYLPHENOL 330 u 330 u 330 u 330 iJ 

ACENAPHTHENE 330 u .330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 366 200 330 u 330 u 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 330 ‘U 

FLUORANTHENE 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 
SEMIVOLATILES (pglkg) 

4299-5 42SBll-3 
19.0 - 21.0 9.0 - 11 .o 

NA NA 

4289 42SBll 

INDENO(l,P,J-CD)PYRENE 330 u 330 u 330 u 

NAPHTHALENE I 330 u I 330 u I 330 u 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 

330 u 330 u 330 u 

330 u 330 u 330 u 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

9090 11200 11800 

10.0 u 10.0 u 10.0 u 

113 99.0 97.0 

0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 

732 823 500 u 

330 u 

330 u 

330 u 

3.3 u I I I 
3.3 u 

3.3 u 

1.7 u 

1.7 u 

3.3 u 

3.3 u 

4700 I I I 
10.0 u 

42.0 

0.5 u 

0.5 u 

500 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: 42894 4299-5 '428911-3 42SB7-3 

DEPTH (feet): 14.0 - 16.0 19.0 - 21.0 9.0- 11.0 9.0 - 11.0 

SAMPLE DATE: NA NA NA NA 

LOCATION: 4289 4289 42SBll 42SB7 

FIELD DUPLICATE OF: 

METALS (mglkg) 

CHROMIUM 9.0 20.0 17.0 16.0 

COBALT 22.0 6.0 7.0 21.0 

COPPER 9.0 16.0 10.0 5.0 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 17700 10900 26300 8110 

LEAD 8.0 7.0 12.0 9.0 

MAGNESIUM 2240 2820 931 752 

MANGANESE 543 87.0 25.0 35.0 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 27.0 26.0 10.0 8.0 

POTASSIUM 500 u 1290 704 599 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 500 u 500 u 500 u 500 u 

VANADIUM 18.0 19.0 29.0 21.0 

ZINC 48.0 61.0 36.0 22.0 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42SS-12 42SS-13 42SS-13D 42SS-5 42SS-6 
SAMPLE DATE: 03192 03192 03192 NA NA 

LOCATION: 42SS12 42SS13 42SS13 42SS5 42SS6 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

DI-N-OCTYL PHTHALATE 500 u 630 U 560 U 330 u 330 u 
DIBENZOFURAN 500 u 630 U 560 U 330 u 330 u 
DIETHYL PHTHALATE 500 u 630 U 560 U 330 u 330 u 
FLUORANTHENE 500 u 630 U 560 U 330 u 330 u 
FLUORENE 500 u 630 U 560 U 330 u 330 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42SS-12 42SS-13 42SS-130 42SS-5 42SS-6 
SAMPLE DATE: 03192 03192 03192 NA NA 
LOCATION: 42SS12 42SSl3 42SS13 42SS5 42SS6 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

INDENO(1,2,bCD)PYRENE 500 u 630 U 560 U 330 u 330 u 
NAPHTHALENE 500 u 630 U 560 U 330 u 330 u 
PHENANTHRENE 500 u 630 U 560 U 330 u 330 u 
PYRENE 500 u 630 U 560 U 330 u 330 u 
PESTlClDESlPCBs @g/kg) 

._.. 

METALS (mglkg) 

ALUMINUM 6990 9950 8180 8630 7240 

ARSENIC 3.5 3.2 B 1.4 B 10 u 10 u 

BARIUM 43 B 98.1 82 55 90 

BERYLLIUM 0.58 U 1.1 B 0.78 B 0.5 u 0.5 u 

CADMIUM 0.29 u 0.37 u 0.33 u 1 u 4 

CALCIUM 284 B 647 B 814 B 2880 2120 I 1 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42SS-12 42SS-13 42SS-13D 42SS-5 42SS-6 
SAMPLE DATE: 03192 03192 03192 NA NA 

LOCATION: 42SS12 42SS13 42SS13 42SS5 42SS6 

FIELD DUPLICATE OF: 

METALS (mglkg) 

. 

.., 

,.. _. 

_,. 

,. 

VANADIUM 23.8 23.5 
,. 

21.8 23 21 

ZINC 38.8 50.7 49.4 104 171 



APPENDIX H.1.3 

SITE 44 HISTORICAL ANALYTICAL DATABASE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 

~ 

VOLATILES (pglkg) 

44880401 
0.0 - 1.0 

08192 

44MW021445804 

DIBROMOCHLOROMETHANE ii ii ii U ii U I I I 

ETHYLBENZENE 11 u 11 u 11 u 

HEXACHLOROBUTADIENE 410 u 430 u 360 U 



.! 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44SBOlOl 44890401 44580201 
DEPTH (feet): 0.0 - 1.0 0.0 - 1.0 0.0 - 1.0 

SAMPLE DATE: 08192 08192 08192 
LOCATION: 44MWOll44SBOl 44MW02144SB04 448802 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

METHYLENE CHLORIDE 2u 11 u 2u 

STYRENE 11 u 11 u 11 u 

TETRACHLOROETHENE 11 u 11 u 11 u 

TOLUENE IIU : 11 u Ii u 

TRANS-1,3-DICHLOROPROPENE 11 u 11 u 11 u 

TRICHLOROETHENE 11 u 11 u 11 u 

VINYL CHLORIDE 11 u 11 u 11 u 

SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 410 u 430 u 360 U 

1 ,ZDICHLOROBENZENE 410 u 430 u 360 U 

1,3-DICHLOROBENZENE 410 u 430 u 360 U 

1 .CDICHLOROBENZENE 410 u 430 u 360 U 

2,2’-OXYBIS(l-CHLOROPROPANE) 410 u 430 u 360 U 

2,4,5-TRICHLOROPHENOL 990 u 1000 u 870 U 

2.4,6-TRICHLOROPHENOL 410 u 430 u 360 U 

2,6DICHLOROPHENOL 410 u 430 u 360 U 

2,CDIMETHYLPHENOL 410 u 430 u 360 U 

2,4-DINITROPHENOL 990 u 1000 u 870 U 

2,CDINITROTOLUENE 410 u 430 u 360 U 

2,6-DINITROTOLUENE 410 u 430 u 360 U 

P-CHLORONAPHTHALENE 410 u 430 u 360 U 

2-CHLOROPHENOL 410 u 430 u 360 U 

2-METHYLNAPHTHALENE 410 u 430 u 360 U 

2-METHYLPHENOL 410 u 430 u 360 U 

P-NITROANILINE 990 u 1000 u 870 U 

2-NITROPHENOL 410 u 430 u 360 U 



j 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 44sBolol 44880401 44880201 
DEPTH (feet): 0.0 - 1.0 0.0 - 1.0 0.0 - 1.0 

SAMPLE DATE: 08192 08192 08192 

LOCATION: 44MWOlI44SBOl 44MWO2l44SBO4 448802 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

3,3’-DICHLOROBENZIDINE 410 u 430 u 360 U 

3-NITROANILINE 990 u 1000 u 870 U 

4,6-DINITRO-2-METHYLPHENOL 990 u 1000 u 870 U 

4-BROMOPHENYL PHENYL ETHER 410 u 430 u 360 U 

4-CHLORO-3-METHYLPHENOL 410 u 430 u 360 U 

4-CHLOROANILINE 410 u 430 u 360 U 

4-CHLOROPHENYL PHENYL ETHER 410 u 430 u 360 U 

4-METHYLPHENOL 410 u 430 u 360 U 

4-NITROANILINE 990 u 1000 u 870 U 

4-NITROPHENOL 990 u 1000 u 870 U 

ACENAPHTHENE 410 u 430 u 360 U 

ACENAPHTHYLENE 410 u 430 u 360 U 

ANTHRACENE 410 u 430 u 360 U 

BENZO(A)ANTHRACENE 410 u 430 u 360 U 

BENZO(A)PYRENE 410 u 430 u 360 U 

BENZO(B)FLUORANTHENE 410 u 430 u 360 U 

BENZO(G,H,I)PERYLENE 410 u 430 u 360 U 

BENZO(K)FLUORANTHENE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
-r 

44SBOlOl 
0.0 - 1 .o 

08192 

44MW01144SBOl 

44880401 
0.0 - 1.0 

08192 

44MW021445804 

TOTAL PETROLEUM HYDROCARBONS/ 11 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

.430 u 

430 u 

1000 u 

430 u 

430 u 

430 u 

44580201 
o.o- 1.0 

08192 I I 448802 L 
1 
L 

360 U 
I 

360 U I I I 

360 U 

360 U 

360 U 

14.6 I 10.8 U I I I 1 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
44SBO103 44880104 44880402 44580403 44880502 
10.0 - 12. 15.0 - 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 

08192 08192 08192 08192 08192 

44MW01144SBOl 44MWOli44SBOl ,44MW02/44SB04 44MW02144SB04 44MW03144SB05 

44880503 
10.0 - 12. 

08192 

44MW03144SB05 > 

1 ,I ,I-TRICHLOROETHANE 11 u 14 u 12 u 13 u I2 u 13 u 

1 ,I ,2,2-TETRACHLOROETHANE . II u 14 u 12 u I3 u 12 u 13 u 

1 ,I ,2-TRICHLOROETHANE II u 14 u 12 u I3 u I2 u 13 u 

I ,I -DICHLOROETHANE II u 14 u 12 u I3 u I2 u 13 u 

1 ,?-DICHLOROETHENE 11 u 14 u 12 u 13 u I2 u 13 u 

1,2-DICHLOROETHANE II u 14 u 12 u I3 u 12 u I3 u 

1,2-DICHLOROETHENE (TOTAL) II u 14 u 12 u 13 u 12 u 13 u 

1,2-DICHLOROPROPANE 11 u 14 u 12 u 13 u 12 u 13 IJ. 

2-BUTANONE 4u 26 U 12 u 13 u 3u 5u 

2-HEXANONE 11 u 14 u 12 u I3 u 12 u 13 u 

4-METHYL-P-PENTANONE 11 u 14 u 12 u 13 u I2 u 13 u 

ACETONE 21 UJ 100 UJ 21 UJ 15 UJ 15 u 21 u 

BENZENE 11 u 14 u I2 u I3 u I2 u I3 u 

BROMODICHLOROMETHANE II’U I4 u 12 u 13 u 12u . I3 u 

BROMOFORM 11 u 14 u 12 u I3 u I2 u I3 u 

BROMOMETHANE II u I4 u 12 u 13 u 12 u 13 u 

CARBON DISULFIDE II u 14 u I2 u 13 u I2 u I3 u 

CARBON TETRACHLORIDE 11 u 14 u 12 u I3 u 12 u 13 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44680103 44880104 44580402 44SEO403 44880502 44580503 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 10.0 - 12. 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 44MW01/44SBOl 44MWOll44SBOl 44MW02/44SB04 44MW02144SB04 44MW03144SB05 44MW03144SB05 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

METHYLENE CHLORIDE 2u I4 U 12 u 13 u 12 u 2u 

STYRENE 11 u I4 U I2 u 13 u I2 u I3 U 

TETRACHLOROETHENE II u 14 u 12 u 13 u 12 u 13 u 

TOLUENE 11 u 14 u 12 u 13 u I2 u 13 u 

TRANS-I ,3-DICHLOROPROPENE II u 14 u 12 u I3 U 12 u 13 u 

TRICHLOROETHENE II u 14u 12 u I3 U 12 u I3 U 

VINYL CHLORIDE II u 14 u I2 u 13 u 12 u 13 u 

SEMIVOLATILES @g/kg) 

1,2,4-TRICHLOROBENZENE 450 u 480 U 380 U 430 u 380 U 460 U 

1,2-DICHLOROBENZENE 450 u 480 U 380 U 430 u 380 U 460 U 

1,3-DICHLOROBENZENE 450 u 480 U 380 U 430 u 380 U 460 U 

1 ,CDICHLOROBENZENE 450 u 480 U 380 U 430 u 380 U 460 U 

2.2-OXYBlS(l-CHLOROPROPANE) 450 u 480 U 380 U 430 u 380 U 460 U 

2,4,5TRICHLOROPHENOL 1100 u 1200 u 930 u 1000 u 930 u 1100 u 

2,4,6-TRICHLOROPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 

2,CDICHLOROPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 

2,4-DIMETHYLPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 

2,4-DINITROPHENOL 1100 u 1200 u 930 u 1000 u 930 u 1100 u 

2,CDINITROTOLUENE 450 u 480 U 380 U 430 u 380 U 460 U 

2,6-DINITROTOLUENE 450 u 480 U 380 U 430 u 380 U 460 U 

2-CHLORONAPHTHALENE 450 u 480 U 380 U 430 u 380 U 460 U 

2-CHLOROPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 

2-METHYLNAPHTHALENE 450 u 480 U 380 U 430 u 380 U 460 U 

2-METHYLPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 

P-NITROANILINE 1100 u 1200 u 930 u 1000 u 930 u 1100 u 

2-NITROPHENOL 450 u 480 U 380 U 430 u 380 U 460 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44880103 44880104 44880402 44380403 44880502 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 44MWOIl44SBOI 44MW01/44SBOl 44MW02144SB04 44MW02144SB04 44MW03144SB05 

FIELD DUPLICATE OF: 

SEMIVOLATILES #g/kg) 

44MW03144SB05 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44880103 44880104 44SBO402 44880403 44580502 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 
LOCATION: 44MWOll44SBOl 44MWOIl44SBOI 44MW02144SB04 44MW02144SB04 44MW03144SB05 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 iJ 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

1100 u 1200 u 930 u 1000 u 930 u 1100 u 

450 u 480 U 380 U 430 u 380 U 460 U 

450 u 480 U 380 u 430 u 380 U 460 U 

450 u 480 U 380 U 430 u 380 U 460 U 

12.2 u 14.3 U 11.5 u 12.7 U I 12 u .I4 u I 

44880503 
10.0 - 12. 

08192 

44MW03144SB05 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (jig/kg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
44st30530 44880504 44Sl3054D 44880202 44880203 44880302 
10.0 - 12. 15.0 - 17. 15.0 - 17. 5.0 - 7.0' 10.0 - 12. 5.0 - 7.0 
08192 08192 08192 08192 08192 08192 
44MW03144SB05 44MW03144SB05 44MW03144SB05 443802 448802 448803 

44880503 44880504 



r 
I= 



I 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 4458053D 44880504 44880540 44SB0202 44SB0203 44880302 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 15.0- 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 44MW03144SB05 44MW03144SB05 44MW03144SB05 44SB02 448802 448803 

FIELD DUPLICATE OF: 44680503 44890504 

SEMIVOLATILES (pglkg) 

3,3’-DICHLOROBENZIDINE 470 u 450 u 450 u 350 u 480 U 400 u 

3-NITROANILINE 1100 u 1100 u 1100 u 850 U 1200 u 970 u 

.4,6-DINITRO-2-METHYLPHENOL 1100 u 1100 u 1100 u 850 U 1200 u 970 u 

4-BROMOPHENYL PHENYL ETHER 470 u 450 u 450 u 350 u 480 U 400 u 

4-CHLORO-3-METHYLPHENOL 470 u 450 u 450 u 350 u 480 U 400 u 

4-CHLOROANILINE 470 u 450 u 450 u 350 u 480 U 400 u 

4-CHLOROPHENYL PHENYL ETHER 470 u 450 u 450 u 350 u 480 U 400 u 

4-METHYLPHENOL 470 u 450 u 450 u 350 u 480 U 400 u 

4-NITROANILINE 1100 u 1100 u 1100 u 850 U 1200 u 970 u 

4-NITROPHENOL 1100 u 1100 u 1100 u 850 U 1200 u 970 u 

ACENAPHTHENE 470 u 450 u 450 u 350 u 480 U 400 u 

ACENAPHTHYLENE 470 u 450 u 450 u 350 u 480 U 400 u 

ANTHRACENE 470 u 450 u 450 u 350 u 480 U 400 u 

BENZO(A)ANTHRACENE 470’ u 450 u 450 u 350 u 480 U 400 u 

BENZO(A)PYRENE 470 u 450 u 450 u 350 u 480 U 400 u 

BENZO(B)FLUORANTHENE 470 u 450 u 450 u 350 u 480 U 400 u 

BENZO(G,H,I)PERYLENE 470 u 450 u 450 u 350 u 480 U 400 u 

BENZO(K)FLUORANTHENE 470 u 450 u 450 u 350 u 480 U 400 u 

BlS(ZCHLOROETHOXY)METHANE 470 u 450 u 450 u 350 u 480 U 400 u 

BlS(2CHLOROETHYL)ETHER -470 u 450 u 450 u 350 u 480 U 400 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 470 u 450 u 450 u 350 u 110 U 400 u 

BUTYLBENZYL PHTHALATE 470 u 450 u 450 u 350 u 480 U 400 u 

CARBAZOLE 470 u 450 u 450 u 350 u 480 U 400 u 

CHRYSENE 470 u 450 ‘U 450 u 35Q u 480 u 400 u 

DI-N-BUTYL PHTHALATE 47 u 450 u 450 u 350 u 480 U 400 u 

DI-N-OCTYL PHTHALATE 470 u 450 u 450 u 350 u 480 U 400 ‘u 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (gglkg) 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESI 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MAR’ 

4456053D 44880504 44SB054D 
10.0 - 12. 15.0 - 17. 15.0 - 17. 

08192 08192 08192 

44MW03144SB05 44MW03144SB05 44MW03144SB05 

44580503 44860504 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PETROLEUM HYDROCARBONS (mg/kg) 

TOTAL PETROLEUM HYDROCARBONS1 

470 u 450 u 450 u 

470 u 450 u 450 u 

470 u 450 u 450 u 

470 u 450 u 450 u 

470 u 450 u 450 u 

1100 u 1100 u 1100 u 

110 J 450 u 450 u 

470 u 450 u 450 u 

470 u 450 u 450 u 

13.6 U I 12.9 u 17. 

‘LTS - HISTORICAL DATA 

‘LAND 

qi 

11 u I 12.9 u I 12.2 u I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44880303 44880304 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 

SAMPLE DATE: 08192 08192 

LOCATION: 449803 448803 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

I,1 ,I-TRICHLOROETHANE 13 u 14 u 

I,1 -DICHLOROETHANE 13 u I4 u 
1, I-DICHLOROETHENE 13 u I4 U 

I ,P-DICHLOROETHANE 

1 ,P-DICHLOROETHENE (TOTAL) I3U I4 U 

1 ,P-DICHLOROPROPANE 13 u I4 U 

2-HEXANONE 13 u 14 u 

4-METHYL-2-PENTANONE I3 U 14 u 
ACETONE 32 UJ 71 UJ 

BENZENE 13 u 14 u 
BROMODICHLOROMETHANE 13 u 14 u 

BROMOMETHANE 

CARBON DISULFIDE 13 u 14 u 

CARBON TETRACHLORIDE 



SUMMARY OF! SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

m 
VOLATILES Big/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 ,SDICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES ((@kg) 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

44680303 44890304 
10.0 - 12. 15.0 - 17. 

08192 08192 

448803 448803 

I3 U 14 u 

13 u I4 U 

I3 U 14 u 

13 u 14 u 

13 u I4 U 

13 u 14 u 

13u 14 u 



i 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: 44890303 44390304 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 
SAMPLE DATE: 08192 08192 
LOCATION: 448803 448803 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

3,3’-DICHLOROBENZIDINE 400 u 530 u 

3-NITROANILINE 970 u 1300 u 

4,6-DINITRO-2-METHYLPHENOL 970 u 1300 U 

4-BROMOPHENYL PHENYL ETHER 400 u 530 u 

4-CHLORO-3-METHYLPHENOL 400 u 530 u 

4-CHLOROANILINE 400 u 530 u 

4CHLOROPHENYL PHENYL ETHER 400 u. 530 u 

4-METHYLPHENOL 400 u .530 u 

4-NITROANILINE 970 u 1300 u 

I-NITROPHENOL 970 u 1300 u 

ACENAPHTHENE 400 u 530 u 

ACENAPHTHYLENE 400 u 530 u 

ANTHRACENE 400 u 530 u 

BENZO(A)ANTHRACENE 400 u 530 u 

BENZO(A)PYRENE 400 u 530 u 

BENZO(B)FLUORANTHENE 400 u 530 u 

BENZO(G,H,I)PERYLENE 400 u 530 u 

BENZO(K)FLUGRANTHENE 400 u 530 u 

BIS(S-CHLOROETHOXY)METHANE 400 u 530 u 

BlS(2-CHLOROETHYL)ETHER 400 u 530 u 

BlS(2-ETHYLHEXYL)PHTHAtATE 510 u 92 u 

BUTYLBENZYL PHTHALATE 400 u 530 u 

CARBAZOLE 400 u \ 530 u 
~ CHRYSENE 400 ii 7530 g-- -r- -1 I I 

DI-N-BUTYL PHTHALATE 400 u 530 u 

DI-N-OCTYL PHTHALATE 400 u 530 u 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

c 
SEMIVOLATILES (pglkg) 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

44580303 44880304 
10.0 - 12. 15.0 - 17. 

08192 08192 

44SBO3 448803 

I L ! J 

DlBENZO(A,H)ANTHRACENE 400 u 530 u 

DIBENZOFURAN 400 u 530 u 

DIETHYL PHTHAlATE 400 u 530 u 

DIMETHYL PHTHAlATE 400 u 530 u 

FLUORANTHENE 400 u 61 J 

FLUORENE 400 u 530 u 

HEXACHLOROBENZENE 400 u 530 u 

HEXACHLOROCYCLOPENTADIENE 400 u 530 u 

HEXACHLOROETHANE 400 u 530 u 

INDENO(l,S,S-CD)PYRENE 400 u 530 u 

ISOPHORONE 400 u 530 u 

N-NITROSO-DI-N-PROPYLAMINE 400 u 530 u 

N-NITROSODIPHENYLAMINE 400 u 530 u 

NAPHTHALENE 400 u 530 u 

NITROBENZENE 400 u 530 u 

PENTACHLOROPHENOL 970 u 1300 u 

PHENANTHRENE 400 u 340 J 

PHENOL 400 u 530 u 

PYRENE 400 u 91 J 

PETROLEUM HYDROCARBONS (mg/kg) 

TOTAL PETROLEUM HYDROCARBONS 13.2 U 14.5 u 
I I 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44SAOl 44SA02 
SAMPLE DATE: 08192 08192 
LOCATION: 44SAOl 44SA02 

FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

I, I,1 -TRICHLOROETHANE 12 u 12 u 
1 ,I ,2,2-TETRACHLOROETHANE 12 u 12 u 
I, 1,2-TRICHLOROETHANE 12 u 12 u 
I ,I-DICHLOROETHANE 12 u 12 u 
1 ,I-DICHLOROETHENE 12 u 12 u 

1,2-DICHLOROETHANE 12 u 12 u 

1.2-DICHLOROETHENE (TOTAL) 12 u 12 u 
1 ,2-DICHLOROPROPANE 12u 12 u 

2-BUTANONE 12 u 12 u 

P-HEXANONE 12 u 12 u 

4-METHYL-P-PENTANONE 12 u 12 u 

ACETONE 460 DB 20 u 

BENZENE 12 u 12 u 

BROMODICHLOROMETHANE 12 u 12 u 

BROMOFORM 12 u 12 u 

BROMOMETHANE 12 u 12 u 

CARBON DISULFIDE 12 u 12 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 44SAOl 44SA02 
SAMPLE DATE: 08192 08192 

LOCATION: 44SA01 44SA02 

FIELD DUPLICATE OF: 
1 
VOLATILES @g/kg) 

SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 410 u 400 u 

1,2-DICHLOROBENZENE 410 u 400 u 

1,3-DICHLOROBENZENE 410 u 400 u 

1 ,CDICHLOROBENZENE 410 u 400 u 

2,2’-OXYBlS(l-CHLOROPROPANE) 410 u 400 u 

2,4,5TRICHLOROPHENOL 1000 u 970 u 

2,4,6-TRICHLOROPHENOL 410 u 400 u 

2,4-DICHLOROPHENOL 410 u 400 u 

2,4-DIMETHYLPHENOL 410 u 400 u 

2,4-DINITROPHENOL 1000 u 970 u 

2,4-DINITROTOLUENE 410 u 400 u 

2,6-DINITROTOLUENE 410 u 400 u 

2-CHLORONAPHTHALENE 410 u 400 u 

2-CHLOROPHENOL 410 u 400 u 

2-METHYLNAPHTHALENE 410 u 400 u 

2-METHYLPHENOL 410 u 400 u 

P-NITROANILINE 10000 u 970 u 

2-NITROPHENOL 410 u 400 u 

3,S-DICHLOROBENZIDINE 410 u 400 u 

3-NITROANILINE 1000 u 970 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: 44SAOl 44SA02 
SAMPLE DATE: 08192 08192 

LOCATION: 44SAOl 44SA02 

FIELD DUPLICATE OF: 

SEMIVOIATILES (pglkg) 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

44SAOl 44SA02 
08192 08192 

44SAOl 44SA02 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

lNDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS/ 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

1000 u 970 u 

410 u 400 u 

410 u 400 u 

410 u 400 u 

12.6 u 
I 

12.1 u 
I I 



APPENDIX H.2 

OCTOBER 1997 ANALYTICAL DATABASE 

Appendix H.2.1 Site 12 October 1997 Analytical Database 
Appendix H.2.2 Site 39141 October 1997 Analytical Database 
Appendix H.2.3 Site 42 October 1997 Analytical Database 
Appendix H.2.4 Site 44 October 1997 Analytical Database 





SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 S12SS0040001 s12ss0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 
LOCATION: s12ss01 s12sso2 Sl2SSO3 Sl2SSO4 s12sso5 
FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

I, I, 1 -TRICHLOROETHANE 18 U 14 u 16 U 17 u 18 U 

1 .I ,2,2-TETRACHLOROETHANE 16 U 14 u 16 U 17 u 18 U 

1,1,2-TRICHLOROETHANE 16 U 14 u 16 U 17 u 18 U 

1 ,I-DICHLOROETHANE 16 U 14 u 16 U 17 u 18 U 

1 ,I -DICHLOROETHENE 16 U 14 u 16 U 17 u 18 U 

1 ,i-DICHLOROETHANE 16 U 14 u 16 U 17 u 18 U 

1,2-DICHLOROETHENE (TOTAL) 16 U 14 u 16 U 17 u 18U 

1,2-DICHLOROPROPANE 16 U 14 u 16 U 17 u 18 U 

2-BUTANONE 16 U 14 u 16 U 17 u 18 U 

P-HEXANONE 16 U 14 u 16 U 17 u 18 U 

4-METHYL-2-PENTANONE 16 U 14 u 16 U 17 u 18 U 

ACETONE 16 U 14 u 16 U 17 u 18 U 

BENZENE 16 U 14 u 16 U 17 u 18 U 

BROMODICHLOROMETHANE 16 U 14 u 16 U 17 u 18 U 

BROMOFORM 16 U 14 u 16 U 17 u 18 U 

BROMOMETHANE 16 U 14 u 16 U 17 u 18 U 

CARBON DISULFIDE 16 UJ 14 UJ 16 UJ 17 UJ 18 UJ 

CARBON TETRACHLORIDE 16 U 14 u 16 U 17 u 18 U 

CHLOROBENZENE 16 U 14 u 16 U 17 u 18 U 

CHLOROETHANE IS U I4 u 16 U 17 u 18 U 

CHLOROFORM 16 U 14 u 16 U 17 u 18 U 

CHLOROMETHANE 16 U 14 u 16 U 17 u 18 U 

CIS-1,3-DICHLOROPROPENE 16 U 14 u 16 U 17 u 18 U 

DiBROffOCHLGRGiviETHAi~E I 16 u I 14 U I 16 U I 17 u I 18 U 1 
ETHYLBENZENE 16 U 14 u 16 U 17 u 18 U 

HEXACHLOROBUTADIENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

I 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 S12SS0040001 S12SS0050001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

LOCATION: s12ss01 s12sso2 S12SSO3 Sl2SSO4 S12SSO5 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

METHYLENE CHLORIDE 11 B 3B 48 38 13 B 

STYRENE 16 U 14 u 16 U 17 UJ 18 U 

TETRACHLOROETHENE 16 U 14 u 16 U 17 u 18 U 

TOLUENE 16 U 14 u 16 U 17 u 18 U 

TRANS-1 ,QDICHLOROPROPENE 16 U 14 u 16 U 17 u 18 U 

TRICHLOROETHENE 16 U 14 u 16 U 17 u 18 U 

VINYL CHLORIDE 16U 14 u 16 U 17 u 18 U 

XYLENES, TOTAL 16 U 14 u 16 U 17 UJ 18 U 

SEMIVOLATILES (@kg) 

1,2,4-TRICHLOROBENZENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

1 ,ZDICHLOROBENZENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

1,3-DICHLOROBENZENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

1 ,CDICHLOROBENZENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2,2’-OXYBlS(l-CHLOROPROPANE) 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2,4,5-TRICHLOROPHENOL 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

2,4,6-TRICHLOROPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2,CDICHLOROPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2,4-DIMETHYLPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2,CDINITROPHENOL 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

2.4-DINITROTOLUENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2%DINITROTOLUENE. 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

~GHLORONAPHTHALENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2-CHLOROPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2-METHYLNAPHTHALENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2-METHYLPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2-NITROANILINE 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s12ss0010001 s12ss0020001 S12SS0030001 S12SS0040001 s12ss0050001 
0.0 - 0.5’ 0.0 - 0.5’ 0.0 - 0.5’ 0.0 - 0.5’ 0.0 - 0.5’ 

1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

s12ss01 s12sso2 Sl2SSO3 S12SSO4 S12SSO5 

SEMIVOLATILES (pglkg) 

P-NITROPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

3,3’-DICHLOROBENZIDINE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

3-NITROANILINE 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

4,6-DINITRO-2-METHYLPHENOL 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

4-BROMOPHENYL PHENYL ETHER 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

4-CHLORO-3-METHYLPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

4.CHLOROANILINE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

4-CHLOROPHENYL PHENYL ETHER 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

4-METHYLPHENOL 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

4-NITROANILINE 1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

4-NITROPHENOL 1300 UJ l,200 UJ 1300 UJ 1400 UJ 1500 UJ 

ACENAPHTHENE 92 J 480 UJ 540 UJ 560 UJ 600 UJ 

ACENAPHTHYLENE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

ANTHRACENE 230 J 480 UJ 540 UJ 560 UJ 600 UJ 

BENZO(A)ANTHRACENE 1200 J 480 UJ 540 UJ 320 J 140 J 

BENZO(A)PYRENE 1100 J 480 UJ 70 J 340 J 150 J 

BENZO(B)FLUORANTHENE 1500 J 66 J 120 J 440 J 340 J 

BENZO(G,H,I)PERYLENE 740 J 480 UJ 540 UJ 190 J 120 J 

BENZO(K)FLUORANTHENE 700 J 480 UJ 540 UJ 170 J 600 UJ 

BlS(2-CHLOROETHOXY)METHANE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

BlS(2-CHLOROETHYL)ETHER 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

BlS(2-ETHYLHEXYL)PHTHALATE 57 J 480 UJ 540 UJ 560 UJ 130 J 

BUTYLBENZYL PHTHALATE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

CARBAZOLE 150 J 480 ‘UJ *&-I I I I “-7” VI 560 IJJ 600 UJ 

CHRYSENE 1100’ J 480 UJ 64 J 310 J 170 J 

DI-N-BUTYL PHTHAIATE 530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 
SAMPLE NUMBER: I s12ss0010001 I s12ss0020001 1 S12SS0030001 1 S12SS0040001 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 

0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

10120197 1 o/20/97 1 o/20/97 1 o/20/97 

s12ss01 s12sso2 S12SSO3 S12SSO4 

S12SS0050001 
0.0 - 0.5 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTICIDEWPCBs (pglkg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

210 J 480 UJ 540 UJ 91 J 600 UJ 

70 J 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

1700 J 66 J 86 J 480 J 240 J 

130 ;I 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

5iO UJ 480 UJ 540 UJ 560 UJ 600 UJ 

730 J 480 UJ 540 UJ 210 J 130 J 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

1300 UJ 1200 UJ 1300 UJ 1400 UJ 1500 UJ 

1300 J 480 UJ 540 UJ 270 J 110 J 

530 UJ 480 UJ 540 UJ 560 UJ 600 UJ 

2200 J 64 J 110 J 650 J 220 J 

5.2 J 0.93 J 1.5 J 5.3 J 6 UJ 

6.2 J 1.3 J 2J 6J 21 J 

17 J 2J 2.1 J 5.9 J 7.6 J 

2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 1 o/20/97 10120/97 1 o/20/97 

LOCATION: s12ss01 s12sso2 S12SSO3 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs #g/kg) 

S12SS0040001 s12ss0050001 
0.0 - 0.5 0.0 - 0.5 

1 o/20/97 1 o/20/97 

s12sso4 S12SSO5 

ALPHA-CHLORDANE 2.6 UJ 2.4 UJ 2.7 UJ 1.9 J 36 J 

AROCLOR-1016 53 UJ 48 UJ 54 UJ 56 UJ 60 UJ 

AROCLOR-1221 110 UJ 98 UJ 110 UJ 110 UJ 120 UJ 

UJ 48 UJ AROCLOR-1232 53 54 UJ 56 UJ 60 UJ 

AROCLOR-1242 53 UJ 48 UJ 54 UJ 56 UJ 60 UJ 

AROCLOR-I 248 53 UJ 48 UJ 54 UJ 56 UJ 60 UJ 

AROCLOR-1254 53 UJ 48 UJ 54 UJ 56 UJ 230 J 

AROCLOR-1260 53 UJ 48 UJ 54 UJ 56 UJ 60 UJ 

BETA-BHC 2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

DELTA-BHC 2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

DIELDRIN 5.3 UJ 4.8 UJ 1.1 J 5.8 UJ 6 UJ 

ENDOSULFAN I 2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

ENDOSULFAN II 5.3 UJ 4.8 UJ 5.4 UJ 5.6 UJ 6 UJ 

ENDOSULFAN SULFATE 5.3 UJ 4.8 UJ 5.4 UJ 5.6 UJ 6 UJ 

ENDRIN 5.3 UJ 4.8 UJ 5.4 UJ 5.6 UJ 6 UJ 

ENDRIN ALDEHYDE 5.3 UJ 4.8 UJ 5.4 UJ 5.6 UJ 6UJ 

ENDRIN KETONE 5.3 UJ 4.8 UJ 5.4 UJ. 5.6 UJ 6 UJ 

GAMMA-BHC (LINDANE) 2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

GAMMA-CHLORDANE 2.6 UJ 2.4 UJ 2.7 UJ 0.94 J 23 J 

HEPTACHLOR 2.6 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

HEPTACHLOR EPOXIDE 2.6 UJ 2.4 UJ 2.7 UJ 0.91 J 4.4 J 

METHOXYCHLOR 26 UJ 24 UJ 27 UJ 28 UJ 30 UJ 

TOXAPHENE 260 UJ 240 UJ 270 UJ 280 UJ 300 UJ 
E:;ERGEI’PC ,..s.,l,r\ 

““V WY’“Yl 

1,3,5-TRINITROBENZENE 40.2 U 40.2 U 40.2 U 40.2 U 40.2 UL 

1 ,3-DINITROBENZENE 37.2 U 37.2 U 37.2 U 37.2 U 37.2 UL 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS -OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12S~0030001 S12SS0040001 S12SS0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 1 o/20/97 1 o/20/97. 1 o/20/97 1 o/20/97 i or2or97 

LOCATION: s12sso1 s12sso2 S12SSO3 S12SSO4 S12SSO5 

FIELD DUPLICATE OF: 

ENERGETICS (pglkg) 

2,4,6-TRINITROTOLUENE 35.6 U 35.6 U 35.6 U 35.6 U 35.6 UL 

2-AMINO-4,6-DINITROTOLUENE 46.7 U 46.7 U 46.7 U 46.7 U 46.7 UL 

2-NITROTOLUENE 81.4 U 81.4 U 81.4 U 81.4 U 81.4 UL 

3-NITROTOLUENE 81.8 u 81.8 u 81.8 u 81.8 u 81.8 UL 

4-AMINO-2,&DINITROTOLUENE 40.9 u 40.9 u 40.9 u 40.9 u 40,9 UL 

4-NITROTOLUENE 87.2 U 87.2 U 87.2 U 87.2 U 87.2 UL 

HMX 70.5 u 70.5 u 70.5 u 70.5 u 70.5 UL 

NITROCELLULOSE 14900 u 13800 U 17300 u 17200 U 46200 

NITROGLYCERIN 10000 u 10000 u 10000 u 10000 u 10000 u 

NITROGUANIDINE 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 

RDX 50.9 u 50.9 u 50.9 u 50.9 u 50.9 UL 

TETRYL 163 U 163 U 163 U 163 U 163 UL 

METALS (mglkg) 

ALUMINUM 10600 J 13500 J 16300 J 11000 J 13700 J 

ANTIMONY 0.82 UR 0.74 UR 0.83 UR 0.87 UR 0.93 UR 

ARSENIC 8.1 5.5 6.3 7.4 14.4 

BARIUM 42.1 42.1 70.2 60.5 174 

BERYLLIUM 0.06 B 0.06 B 0.16 B 0.28 0.56 

CADMIUM 3.6 0.35 B 0.6 0.58 1.8 

CALCIUM 2040 J 1150 K 1840 K 3230 3220 

CHROMIUM 19.4 18.2 J 21.7 J 17.3 J 34.6’ J 

COBALT 4.3 3.8 7.7 7.9 13.0 

COPPER 81.3 13.1 13.4 17.3 60.3 

CYANIDE 0.36 UL 0.26 UL 0.34 L 0.34 UL 0.4 UL 

IRON 20600 22100 22800 22400 23000 

LEAD 48.3 J 17.3 J 21.7 J 44.1 J 67.6 J 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 S12SS0040001 s12ss0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: I or2or97 1 o/20/97 I or20197 1 o/20/97 1 Ol2Ol97 

LOCATION: s12ss01 s12sso2 S12SSO3 S12SSO4 s12sso5 

FIELD DUPLICATE OF: 
1 

METALS (mglkg) 

MAGNESIUM 1040 J 760 J 1540 J 1120 J 1420 J 

MANGANESE 158 J 239 J 577 J 271 J 332 J 

MERCURY 0.28 0.1 0.1 0.1 4.0 

NICKEL 11.9 J 7.2 J 11.6 J 13.1 J 13.3 J 

POTASSIUM 1100 J 728 J 1540 J 1000 J 1120 J 

SELENIUM 0.89 0.8 0.9 1.1 K 1.1 K 

SILVER 0.41 0.23 U 0.26 U 1.5 125 

SODIUM 65.5 B 85.5 B 693 B 80.8 B 941 B 

THALLIUM 0.92 UL 0.83 UL 0.93 UL 0.97 UL 1.0 UL 

VANADIUM 35.9 35.8 44.9 33.3 53.1 

ZINC 108 71.1 91.0 78.4 261 

GENERAL CHEMISTRV 

PH I 
5.74 

I 
5.4 

I 
5.65 

I 
4.89 6.27 I 1 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 s12sw0050001 S12SW0060001 
SAMPLE DATE: 1 OiQ7i97 1 o/07/97 10107/97 1 o/07/97 I o/07/97 1 o/07/97 
LOCATION: SlPSDlSWOl S12SD/SW02 S12SDISWO3 S12SDISWO4 S12SDISW05 SIPSDISWOG 
FIELD DUPLICATE OF: 

I 
VOLATILES @g/L) 

III, 1 -TRICHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

I .I ,2,2-TETRACHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1,1,2-TRICHLOROETHANE 1 u 1 u 1 u 1 u 1 .u 1 u 

1 ,I-DICHLOROETHANE 1 u 1 u 1 u 1 u 1 u I u 

I,1 -DICHLOROETHENE 1 u 1 u 1 u 1 u 1 u I u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1U 7 u 1U fU IU 

1 ,ZDIBROMOETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,P-DICHLOROETHANE ‘U 1 u 1 u 1 u 1 u 1 u 

1 ,P-DICHLOROPROPANE 1 u 1 u 1 u 1 u 1U 1 u 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 

2-HEXANONE 5U 5U 5u 5U 5U 5U 

4-METHYL-2-PENTANONE 5u 5u 5u 5U 5u 5u 

ACETONE 5 UR 5 UR 5 UR 5 UR 5 UR 7L 

BENZENE 1 u 1 u 1 u 1 u 1 u 1 u 

BROMOCHLOROMETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

BROMODICHLOROMETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

BROMOFORM IU 1 u 1 u 1 u IU 1 u 

BROMOMETHANE 1 u 1 u I u 1 u 1 u 1 u 

CARBON DISULFIDE 1 u 1 u 1 u 1 u 1 u 1 u 

CARBON TETRACHLORIDE 1 u 1 u IU 1U IU IU 

CHLOROBENZENE 1 u 1 u 1 u 1 u I u i u 

CHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

CHLOROFORM 1 u 1 u 1 u 1 u 1 u 1 u 

CHLOROMETHANE 1 u 1 u 1 u 1 u I u 1 u 
cis-i ,2DiCHLOROEiiiEiE 1 u 4 II I ” 1 u --I ~~~ 1 II I-1u- I 1 u 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u 1 u 1 u 

DIBROMOCHLOROMETHANE 1 u 1 u 1 u 1 u 1 u 1 u 



!‘.. 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND . 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 s12sw0050001 s12sw0060001 
SAMPLE DATE: 1 o/07/97 10107/97 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 
LOCATION: SlPSDISWOl Sl2SDISWO2 S12SDISW03 Sl2SDISW04 S12SDISW05 Sl2SDISW06 
FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 ,P-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES @g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,bDICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBIS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

1 u 1 u 1 u 1 u 1 u 1 u 

5U 5U 5U 5U 5u 6U 

2u 2u 2u 2u 2u 2u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u IU 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1U 1 u 1 u 1 u 

.I u 1 u 1 u 1 u 1 u 1U 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u IU 1U 1U 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

5u 5U 5U 5u 5u 6U 

20 u 20 u 20 u 20 u 20 u 22 u 

5U 5U 5u 5u 5u 6U 

5U 5u 5U 5u 5u 6U 

‘5 u 5u 5U 5u 5U 6U 

20 u 20 u 20 u 20 u 20 u 22 u 

5u 5U 5u 5u 5u 6U 

5u 5u 5u 5u 5u 6U 

5u 5u 5u 5U 5U 6U 

5u 5u 5U 5u 5u 6U 

5U 5u 5u 5U 5U 6U 
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SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 s12sw0050001 S12SW0060001 
SAMPLE DATE: 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 

LOCATION: S12SDISWOl S12SD/SWO2 S 1 ZSD/SWOJ S 12SDlSWO4 SIZSDISWOS S12SD/SWO6 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/L) 

2-METHYLPHENOL 5u 5u 5u 5U 5U 6U 

2-NITROANILINE 20 u 20 u 20 u 20 u 20 u 22 u 

P-NITROPHENOL 5u 5u 5u 5u 5u 6U 

3,3’-DICHLOROBENZIDINE 5U 5U 5u 5u 5u 6U 

3-NITROANILINE 20 u 20 u 20 u 20 u 20 u 22 u 

4,6-DINITRO-2-METHYLPHENOL 20 u 20 u 20 u 20 u 20 u 22 u 

4-BROMOPHENYL PHENYL ETHER 5u 5u 5u 5u 5u 6U 

4-CHLORO-3-METHYLPHENOL 5u 5u 5U 5u 5u 6U 

4-CHLOROANILINE 5u 5u 5u 5u 5u 6U 

4-CHLOROPHENYL PHENYL ETHER 5u 5u 5u 5u 5u 6U 

4-METHYLPHENOL 5u 5u 5u 5u 5u 6U 

4-NITROANILINE 20 u 20 u 20 u 20 u 20 u 22 u 

4-NITROPHENOL 20 u 20 u 20 u 20 u 20 u 22 u 

ACENAPHTHENE 5u 5u 5u 5u 5u 6U 

ACENAPHTHYLENE 5U 5u 5u 5u 5u 6U 

ANTHRACENE 5u 5u 5u 5u 5u 6U 

BENZO(A)ANTHRACENE 5u 5u 5u 5u 5U 6U 

BENZO(A)PYRENE 5u 5u 5u 5u 5u 6U 

BENZO(B)FLUORANTHENE 5u 5u 5u’ 5u 5u 6U 

BENZO(G,H,I)PERYLENE 5lJ 5u 5u 5u 5u 6U 

BENZO(K)FLUORANTHENE 5u 5u 5u 5u 5u 6U 

BlS(2-CHLOROETHOXY)METHANE 5u 5u 5u 5u 5u 6U - 

BlS(P-CHLOROETHYL)ETHER 5u 5u 5u 5u 5u 6U 

BlS(2-ETHYLHEXYL)PHTHALATE 5u 5u 5u 5u 5u 6U 

RI I-I-VI RFNZVI DUTi-iAl ATF ““,,LYLI. IL. . . . . .,.-..- 5u 5u 5U 5u 5U 6U 

CHRYSENE 5u 5u 5u 5u 5u 6U 

Dl-N-BUTYL PHTHALATE 16 B 5u 78 4B 28 22 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 s12sw0050001 
SAMPLE DATE: 1 Of07197 1 o/07/97 1 o/07/97 1 o/07/97 1 Of07197 
LOCATION: SI PSDlSWOl S12SDISWO2 S12SD/SWO3 SIPSDISWO4 S12SDISW05 
FIELD DUPLICATE OF: 

SEMIVOLATILES (MglL) 

s12sw0060001 
1 o/07/97 

S12SDISW06 _ 

DI-N-OCTYL PHTHALATE 5u 5u 5U 5u 5u 6U 

DlBENZO(A,H)ANTHRACENE 5u 5u 5u 5u 5u 6U 

DIBENZOFURAN 5u 5u 5u 5U 5u 6U 

DIETHYL PHTHALATE 5u 5u 5u 5u 5u 6U 

DIMETHYL PHTHAlATE 5u 5u 5u 5u 5u 6U 

FLUORANTHENE 5U 5U 5u 5u 5u 6U 

FLUORENE 5u 5u 5u 5u 5u 6U 

HEXACHLOROBENZENE 5u 5u 5u 5u 5u 6U 

HEXACHLOROCYCLOPENTADIENE 5u 5u 5u 5u 5u 6iJ 

HEXACHLOROETHANE 5u 5u 5u 5u 5u SU 

INDENO(l ,S,bCD)PYRENE 5u 5u 5u 5u 5u 6U 

ISOPHORONE 5u 5u 5u 5U 5u 6U 

N-NITROSO-DI-N-PROPYLAMINE 5u 5u 5u 5u 5u 6U 

N-NITROSODIPHENYIAMINE 5u 5u 5u 5u 5u 6U 

NAPHTHALENE 5U 5u 5u 5u 5u 6U 

NITROBENZENE 5u 5u 5u 5u 5u 6U 

PENTACHLOROPHENOL 20 u 20 u 20 u 20 u 20 u 22 u 

PHENANTHRENE 5u 5u 5u 5u 5u 6U 

PHENOL 5u 5u 5u 5u 5u 6U 

PYRENE 5u 5u 5u 5u 5u 6U 

PESTlClDESlPCBs (pg/L) 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 s12sw0050001 S12SW0060001 

SAMPLE DATE: 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 1 o/o7197 

LOCATION: S12SDISWOl S12SDlSWO2 S12SDISWO3 S12SDISWO4 Sl2SDISW05 S12SDISWO6 

FIELD DUPLICATE OF: 
I 

PESTlClDESlPCBs @g/L) 

AROCLOR-1016 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

AROCLOR-1221 0.42 U 0.4 u 0.4 u 0.4 u 0.4 u 0.43 u 

AROCLOR-1232 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

AROCLOR-1242 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

AROCLOR-1248 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

AROCLOR-1254 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

AROCLOR-1260 0.21 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 

BETA-BHC 0.011 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.011 UJ 

DELTA-BHC 0.011 u 0.01 u 0.01 u 0.01 u 0.01 u 0.011 u 

DIELDRIN 0.021 u 0.02 u 0.02 u 0.02 u 0.02 u 0.022 u 

ENDOSULFAN I 0.011 u 0.01 u 0.01 u 0.01 u 0.01 u 0.011 u 

ENDOSULFAN II 0.02 u 0.02 u 0.02 u 0.02 u 0.005 J 

ENDOSULFAN SULFATE 0.021 u 0.02 u 0.02 u 0.02 u 0.02 u 0.022 u 

ENDRIN 0.021 u 0.02 u 0.02 u 0.02 u 0.02 u 0.022 u 

ENDRIN ALDEHYDE 0.021 u 0.02 u 0.02 u 0.02 u 0.02 u 0.022 u 

ENDRIN KETONE 0.021 u 0.02 u 0.02 u 0.02 u 0.02 u 0.022 u 

GAMMA-BHC (LINDANE) 0.011 u 0.01 u 0.01 u 0.01 u 0.01 u 0.011 u 

GAMMA-CHLORDANE 0.011 u 0.01 u 0.01 u 0.01 u 0.01 u 0.011 u 

HEPTACHLOR 0.011 u 0.01 u 0.01 u 0.01 u 0.01 u 0.011 u 

HEPTACHLOR EPOXIDE 0.002 J 0.004 J 0.003 J 0.002 J 0.001 J 0.006 J 

METHOXYCHLOR 0.11 u 0.1 u 0.1 u 0.1 u 0.1 u 0.11 u 

TOXAPHENE 1.1 u 1 u 1 .u 1 u 1 u 1.1 u 

METALS &g/L) 

ALUMINUM 63.8 K 51.7 K 99.5 K 22.0 K 59.8 K 87.0 K 

ANTMANV 2.6 UR 2.6 UR 2.8 J 2.6 UR 2.6 UR 2.6 UR , .I. a . ..I-. . . 

ARSENIC 3.3 UR 3.3 UR 3.4 J 3.3 UR 3.5 J 3.3 UR 

BARIUM 36.6 L 34.2 L 47.1 L 20.2 L 43.5 L 23.0 L 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s12sw0010001 s12sw0020001 S12SW0030001 S12SW0040001 
SAMPLE DATE: 1 o/07/97 1 o/07/97 1 o/07/97 1 o/07/97 

LOCATION: SIPSDISWOI S12SDbSWO2 S12SDlSWO3 S 12SDlSWO4 
FIELD DUPLICATE OF: 

METALS (pg/L) 

1997 DATA 

s12sw0050001 S12SW0060001 
1 o/07/97 1 o/07/97 

S 12SD/SWO5 S 12SDlSWO6 

I I 

0.1 u 0.1 u 

0.3 u 0.3 u 

12300 6230 K 

0.51 B 0.5 UL 

1.0 B 0.53 B 

2.5 B 2.0 B 

5.0 u 5.0 u 

365 L 446 L 

1.0 UR 6.3 L 

6820 K 3440 K 

134 64.0 

0.1 u 0.22 

1.7 K 1.3 K 

3770 1930 

2.8 UR 2.8 UR 

0.8 UL 0.8 UL 

50100 22100 

2.9 u 2.9 u 

1.1 UR 1.1 UR 

3.4 K 5.8 K 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12DUPOOl 
SAMPLE DATE: 10/14/97 

LOCATION: SISSDISWOG 

FIELD DUPLICATE OF: S12SW0060001 

VOLATILES (pg/L) 

III, 1 -TRICHLOROETHANE 1 u 

1,1.2.2-TETRACHLOROETHANE 1 u 

1 ,I ,2-TRICHLOROETHANE 1 u 

1 ,I-DICHLOROETHANE IU 

1 ,I-DICHLOROETHENE 1 u 

1,2-DIBROMO-3.CHLOROPROPANE 1 u 

1,2-DIBROMOETHANE 1 u 

1.2.DICHLOROETHANE iu 

1,2-DICHLOROPROPANE 1 u 

2-BUTANONE 5 UR 

2-HEXANONE 5u 

4-METHYL-2.PENTANONE 5u 

ACETONE 5 UR 

BENZENE 1 u 

BROMOCHLOROMETHANE 1 u 

BROMODICHLOROMETHANE 1 u 

BROMOFORM 1 u 

BROMOMETHANE 1 u 

CARBON DISULFIDE 1 u 

CARBON TETRACHLORIDE 1 u 

CHLOROBENZENE 1 u 

CHLOROETHANE 1 u 

CHLOROFORM 1 u 

CHLOROMETHANE 1 u 

CIS-1,2-DICHL~RUtTHtNt 
-- ..-_.- 

iii 

CIS-1,3-DICHLOROPROPENE 1 u 

DIBROMOCHLOROMETHANE 1 u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S12DUPOOl 
SAMPLE DATE: 10/14/97 

LOCATION: S 12SD/SWO6 

FIELD DUPLICATE OF: S12SW0060001 

VOLATILES (pg/L) 

2XHLOkONAPHTHALENE 5u 

P-CHLOROPHENOL 5u 

P-METHYLNAPHTHALENE 5u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12DUPOOl 
SAMPLE DATE: 10/14/97 

LOCATION: S12SDISW06 

FIELD DUPLICATE OF: S12SW0060001 

SEMIVOLATILES (PgIL) 

2.METHYLPHENOL 

2.NITROANILINE 

2.NITROPHENOL 5u 

3,3’-DICHLOROBENZIDINE 5u 

3.NITROANILINE 21 u 

4,6-DINITRO-2-METHYLPHENOL 21 u 

4.BROMOPHENYL PHENYL ETHER 5u 

4.CHLORO-3.METHYLPHENOL 5u 

4-CHLOROANILINE 5u 

4.CHLOROPHENYL PHENYL ETHER 

4.METHYLPHENOL 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 5u 

ANTHRACENE 5u 

BENZO(A)ANTHRACENE 5u 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 5U 

BlS(2-CHLOROETHOXY)METHANE 5u 

BlS(2-CHLOROETHYL)ETHER 5u 

- ..-... --..-.,. -..- .,.. .-- 
BUIYLl5tNLYLtWIi-IHLAlt 

CHRYSENE 5u 

DI-N-BUTYL PHTHALATE 12 B 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

.- IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (m/L) 

S12DUPOOl 
10114/97 

S12SDISWO6 

S12SW0060001 

..- 
DI-N-OCTYL PHTHALATE I 5u I I I I I I 
DlBENZO(A,H)ANTHRACENE 5u 

DIBENZOFURAN 5u 

DIETHYL PHTHALATE 5u 

DIMETHYL PHTHALATE 5u 

FLUORANTHENE 5u 

FLUORENE 5U 

HEXACHLOROBENZENE 5u 
I I I I I I 

HEXACHLOROCYCLOPENTADIENE 1 5u I I I I I 
HEXACHLOROETHANE 5u 

INDENO(l,S,J-CD)PYRENE 5u 

ISOPHORONE 5u 

N-NITROSO-DI-N-PROPYLAMINE 5u 

N-NITROSODIPHENYLAMINE 5u 

NAPHTHALENE 5u 

NITROBENZENE 5u 

PENTACHLOROPHENOL 21 u 

PHENANTHRENE 5u 

PHENOL 

PYRENE 

PESTlClDESIPCBs @g/L) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

1 

5u 

5u 

0.023 U 

0.023 U 

0.023 U 

0.011 u 

0.011 u 

b.011 u 



i 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: Si2DUPOOl 
SAMPLE DATE: 10114/97 

LOCATION: Si 2SD/SWO6 

FIELD DUPLICATE OF: S12SW0060001 

PESTlClDESlPCBs &g/L) 

AROCLOR-1016 0.23 U 

AROCLOR-1221 0.45 u 

AROCLOR-1232 0.23 U 

AROCLOR-1242 0.23 U 

AROCLOR-1248 0.23 U 

AROCLOR-1254 0.23 U 

AROCLOR-1260 0.23 U 

BETA-BHC 0.011 UJ 

DELTA-BHC 0.011 u 

DIELDRIN 0.023 U 

ENDOSULFAN I 0.011 u 

ENDOSULFAN II 0.003 J 

ENDOSULFAN SULFATE 0.023 U 

ENDRIN 0.023 U 

ENDRIN ALDEHYDE 0.023 U 

ENDRIN KETONE 0.023 U 

GAMMA-BHC (LINDANE) 0.011 u 

GAMMA-CHLORDANE 0.011 u 

HEPTACHLOR 0.011 u 

t 

HEPTACHLOR EPOXIDE 0.005 J 

METHOXYCHLOR 0.11 u 

TOXAPHENE 1.1 u 

ME I ALS [pg/L) 

ALUMINUM 178 K 

ANTIMONY 2.6 UR 

ARSENIC 6.0 J 

BARIUM 55.0 L 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS @g/L) 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12DUPOOl 
1 Ol14/97 

S12SDISW06 

S12SW0060001 

7 

0.1 u 

0.3 u 

15700 

0.5 UL 

0.93 B 

5.9 

5.0 u 

a54 L 

7.9 L 

8660 K 

140 

0.12 

1.8 K 

4400 

2.8 UR 

0.8 UL 

55000 

2.9 u 

2.1 L 

I 9.5 K I I I I I I 

I 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12SD0010001 S12SD0020001 S12SD0030001 S12SD0040001 S12DUP007 
SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

LOCATION: S12SDISWOl Sl2SDISW02 S12SDISW03 S12SDISWO4 S12SDISW04 

FIELD DUPLICATE OF: S12SD0040001 

VOLATILES &g/kg) 

1 ,I, 1 -TRICHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

1,1,2,2-TETRACHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

I,1 ,P-TRICHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

1 ,I -DICHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

1 ,I-DICHLOROETHENE 17 u 17 u 14 u 16 U 17 u 

1,2-DICHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

1,2-DICHLOROETHENE (TOTAL) 17 u 17 u 14 u 16 U 17 u 

1,2-DICHLOROPROPANE 17 u 17 u 14 u 16 U 17 u 

2-BUTANONE 17 u 17 u 14 u 33 17 J 

2-HEXANONE 17 u 17 u 14 u 16 U 17 u 

4-METHYL-2-PENTANONE 17 u 17 u 14 u 16 U 17 u 

ACETONE 17 u 17 u 54 I3 110 B 58 B 

BENZENE 17 u 17 u 14 u 16 U 17 u 

BROMODICHLOROMETHANE 17 u 17 u 14 u 16 U 17 u 

BROMOFORM 17 u 17 u 14 u 16 U 17 u 

BROMOMETHANE 17 u 17 u 74 u 16 U 17 u 

CARBON DISULFIDE 17 UJ 17 UJ 14 UJ 16 UJ 17 UJ 

CARBON TETRACHLORIDE 17 u 17 u 14 u 16 U 17 u 

CHLOROBENZENE 17 u 17 u 14 u 16 U 17 u 

CHLOROETHANE 17 u 17 u 14 u 16 U 17 u 

CHLOROFORM 17 u 17 u 14 u 16 U 17 u 

CHLOROMETHANE 17 u 17 u 14 u 16 U 17 u 

CIS-1,3-DICHLOROPROPENE 17 u 17 u 14 u 16 U 17 u 

DIBROMOCHLOROMETHANE 17 u 17 u 14 u 16 U 17 u 

ETHYLBENZENE 17 u 17 u 14 u 16 U 17 u 

HEXACHLOROBUTADIENE. 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 

METHYLENE CHLORIDE 16 B 5B 10 B 58 14 B 

S12SDISW05 

18 U 

18 U 

18 U 

18 u 

18 u 

18 u 

18 U 

18 u 

15 J 

18 u 

18 U 

64 B 

18 u 

18 u 

18 U 

18 u 

ia u 

18 u 

18 U 

18 u 

18 U 

18 u 

18 u 

18 U 

18 U 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12SD0010001 S12SD0020001 S12S00030001 S12SD0040001 S12DUP007 
1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

Sl 2SDlSWOl S12SDKW02 S12SDISW03 S12SDISW04 Sl2SDISWO4 

S12SD0040001 

STYRENE 17 u 17 u 

TETRACHLOROETHENE 17 u 17 u 

TOLUENE 17 u 17 u 

TRANS-1,3-DICHLOROPROPENE 17 u 17 u 

TRICHLOROETHENE 17 u 17 u 

VINYL CHLORIDE 17 u 17 u 

XYLENES, TOTAL 17 u 17 u 

SEMIVOLATILES (pglkg) 

S12SD0050001 
1 o/20/97 -7 SIPSDISWOS 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 

14 u 16 U 17 u ia u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12SD0010001 S12SD0020001 S12SD0030001 S12SD0040001 S12DUP007 
SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 10120/97 

LOCATION: SIZSDISWOI S12SD/SWO2 S12SD/SW03 S12SDISW04 S12SDISW04 

FIELD DUPLICATE OF: S12SD0040001 

SEMIVOLATILES @g/kg) 

S12SD0050001 
1 o/20/97 

S12SDISW05 

3-NITROANILINE 1400 UJ 1400 UJ 1200 UJ 1400 UJ 1400 UJ 1500 UJ 

4,6-DINITRO-2-METtiYLPHENOL 1400 UJ 1400 UJ 1200 UJ 1400 UJ 1400 UJ 1500 UJ 

4-BROMOPHENYL PHENYL ETHER 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

4-CHLORO-3-METHYLPHENOL 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

4-CHLOROANILINE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

4-CHLOROPHENYL PHENYL ETHER 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

4-METHYLPHENOL 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

4-NITROANILINE 1400 UJ 1400 UJ 1200 UJ 1400 UJ 1400 UJ 1500 UJ 

4-NITROPHENOL 1400 UJ 1400 UJ 1200 UJ 1400 UJ 1400 UJ 1500 UJ 

ACENAPHTHENE 560 UJ 570 UJ 480 UJ 550 UJ 100 J 610 UJ 

ACENAPHTHYLENE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

ANTHRACENE 560 UJ 570 UJ 480 UJ 550 UJ 380 J 610 UJ 

BENZO(A)ANTHRACENE 72 J 390 J 120 J 120 J 1800 J 94 J 

BENZO(A)PYRENE 72 J 410 J 160 J 130 J 1300 J 120 J 

BENZO(B)FLUORANTHENE 140 J 510 J 230 J 190 J 2000 J 330 J 

BENZO(G,H,I)PERYLENE 560 UJ 300 J 170 J a5 J 760 J 64 J 

BENZO(K)FLUORANTHENE 560 UJ 240 J 100 J 57 J 490 J 610 UJ 

BlS(2-CHLOROETHOXY)METHANE 560 UJ 570 UJ, 480 UJ 550 UJ 560 UJ 610 UJ 

BlS(P-CHLOROETHYL)ETHER 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

BlS(S-ETHYLHEXYL)PHTHALATE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 110 J 

BUTYLBENZYL PHTHALATE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

CARBAZOLE 560 UJ 570 UJ 480 UJ 550 UJ 130 J .610 UJ 

CHRYSENE a4 J 420 J 150 J 140 J 1600 J 210 J 

DI-N-BUTYL PHTHALATE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

Dl-N-OCTYL PHTHALATE I 560 UJ I 570 UJ I 480 UJ 1 550 UJ 1 560 UJ I 610 UJ I 

DIBENZO(A,H)ANTHRACENE 560 UJ 97 J 480 UJ 550 UJ 220 J 610 UJ 
DIBENZOFURAN 560 UJ 570 UJ 480 UJ 550 UJ a9 J 610 UJ 

I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12SDOO10001 S12SDOO20001 S12SD0030001 S12SD0040001 S12DUP007 
1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

SIZSDISWOI SIZSDGWOP S12SDISW03 S12SDISW04 S12SDISW04 

S12SD0040001 

S12SD0050001 
1012Ol97 

SIPSDISWOS 

DIETHYL PHTHALATE 

DIMETHYL PHTHAIATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,P,J-CD)PYRENE 

ISOPHORONE 

N-NITROSO-Dl-N-PROPYIAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESIPCBs (pglkg) 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

150 J 550 J 190 J 200 J 2300 J 310 J 

560 UJ 570 UJ 480 UJ 550 UJ 110 J 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 230 J 120 J 99 J 700 J a4 J 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

1400 UJ 1400 UJ 1200 UJ 1400 UJ 1400 UJ 1500 UJ 

a4 J 240 J 73 J 100 J 1600 J 110 J 

560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 610 UJ 

110 J 700 J 230 J 220 J 3200 J 250 J 

4,4’-DDD 3.9 J 14 J 4.8 UJ 4.3 J 4.6 J 7.1 J 

4,4’-DDE 4J 5.7 UJ 5.3 J 55 5.4 J 13 J 

4,4’-DDT 2.4 J a.7 J 4.8 UJ 5.7 J a.1 J 1.5 J 

ALDRIN 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

ALPHA-BHC 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 

ALPHA-CHLORDANE 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 2.5 J 

AROCLOR-1016 . 55 UJ 57 UJ 48 UJ 55 UJ 57 UJ 60 UJ 

AROCLOR-I 221 110 UJ 110 UJ 97 UJ 110 UJ 110 UJ 120 UJ. 

AROCLOR-1232 55 UJ 57 UJ 48 ui 55 UJ 57 UJ 60 UJ 
I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

PESTlClDESIPCBs (MS/kg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S12SD0010001 S12SD0020001 Sl2SD0030001 S12SD0040001 S12DUP007 
1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

SIPSDISWOI Sl2SD/SWO2 Sl2SD/SWO3 Sl2SDISW04 Sl2SD/SW04 

S12SD0040001 

Sl2SDISW05 

AROCLOR-1242 55 UJ 57 UJ 48 UJ 55 UJ 57 UJ 60 UJ 

AROCLOR-1248 55 UJ 57 UJ 48 UJ 55 UJ 57 UJ 60 UJ 
AROCLOR-1254 55 UJ 57 UJ 48 UJ 55 UJ 57 UJ 60 UJ 

AROCLOR-1260 55 UJ 57 UJ 100 J 55 UJ 57 UJ 60 UJ 
BETA-BHC 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 tiJ 3 UJ 

DELTA-BHC 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 
DIELDRIN 5.5 UJ 5.7 UJ 2.4 J 5.5 UJ 5.7 UJ 6 UJ 

ENDOSULFAN I 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 
ENDOSULFAN II 5.5 UJ 5.7 UJ 4.8 UJ 3.2 J 5.7 UJ 6 UJ 
ENDOSULFAN SULFATE 5.5 UJ 5.7 UJ 4.8 UJ 5.5 UJ 5.7 UJ 6 UJ 
ENDRIN 5.5 UJ 5.7 UJ 4.8 UJ 5.5 UJ 5.7 UJ 6 UJ 

ENDRIN ALDEHYDE 5.5 UJ 5.7 UJ 4.8 UJ 5.5 UJ 5.7 UJ 6 UJ 
ENDRIN KETONE 5.5 UJ 5.7 UJ 4.8 UJ 5.5 UJ 5.7 UJ 6 UJ 
GAMMA-BHC (LINDANE) 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 
GAMMA-CHLORDANE 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 1.8 J 
HEPTACHLOR 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 
HEPTACHLOR EPOXIDE 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 3 UJ 
METHOXYCHLOR 28 UJ 29 UJ 24 UJ 27 UJ 28 UJ 30 UJ 
TOXAPHENE 280 UJ 290 UJ 240 UJ 270 UJ 280 UJ 300 UJ 

ENERGETICS @g/kg) 
1,3,5-TRINITROBENZENE 40.2 U 40.2 U 40.2 U 40.2 U 40.2 U 40.2 U 
1,3-DINITROBENZENE 37.2 U 37.2 U 37.2 U 37.2 U 37.2 U 37.2 U 
2,4,6-TRINITROTOLUENE 35.6 U 35.6 U 35.6 U 35.6 U 35.6 U 35.6 U 
2-AMINO-4,6-DINITROTOLUENE 46.7 U 46.7 U 46.7 U 46.7 U 46.7 U 46.7 U 
P-NITROTOLUENE 81.4 U 81.4 U 81.4 U 81.4 U 81.4 U 81.4 U 
3-NITROTOLUENE 81.8 u 81.8 u 81.8 u 81.8 u 81.8 u 81.8 u 
4-AMINO-2,6-DINITROTOLUENE 40.9 u 40.9 u 40.9 u 40.9 u 40.9 u 40.9 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
1 SAMPLE NUMBER: S12SD0010001 S12SD0020001 S12SD0030001 S12SD0040001 S12DLJP007 S12SD0050001 
SAMPLE DATE: 1 o/20/97 10120/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

LOCATION: SlPSD/SWOl St 2SD/SWO2 Sl2SDISWO3 S12SDfSW04 S12SD/SW04 S 12SD/SWO5 

FIELD DUPLICATE OF: S12SD0040001 

ENERGETICS (pglkg) 

4-NITROTOLUENE 87.2 U 87.2 U 87.2 U 87.2 U 87.2 U 87.2 U 

HMX 70.5 u 70.5 u 70.5 u 70.5 u 70.5 u 70.5 u 

NITROCELLULOSE 471000 27500 9490 u 26700 16500 U 14200 U 

NITROGLYCERIN 10000 u 10000 u 10000 u .10000 u 10000 u 10000 u 

NITROGUANIDINE 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 

RDX 50.9 u 50.9 u 50.9 u 50.9 u 50.9 u 50.9 u 

TETRYL 163 U 163 U 163 U 163 U 163 U 163 U 

METALS (mglkg) 

ALUMINUM 7930 J 8530 J 7640 J 8350 J 7970 J 10000 J 

ANTIMONY 0.85 UR 0.87 UR 0.72 UR 0.86 UR 0.88 UR 0.91 UR 

ARSENIC 8.0 K 8.7 7.1 5.1 6.8 5.3 

BARIUM 38.7 46.1 41.4 47.1 50.6 53.5 

BERYLLIUM 0.12 B 0.14 0.2 0.16 B 0.24 0.12 B 

CADMIUM 2.9 K 0.81 K 0.56 0.34 B 0.39 B 0.21 B 

CALCIUM 1690 K 1620 1160 K 2070 2620 1220 K 

CHROMIUM 35.6 J 18.9 J 12.9 J 21.6 J 19.3 J 17.7 J 

COBALT 8.7 5.5 4.7 5.5 7.8 4.0 

COPPER 34.1 14.3 10.5 13.6 23.5 62.0 

CYANIDE 0.29 UL 0.4 UL 0.31 UL 0.39 UL 0.36 UL 0.37 UL 

IRON 33800 32900 14200 16900 18300 14900 

LEAD 34.0 J 33.3 J 28.1 J 52.2 J 58.3 J 39.6 J 

MAGNESIUM 6900 J 616 J 663 J 2500 J 7480 J 745 J 

MANGANESE 252 J 268 J 88.7 J 243 J 149 J 94.9 J 

MERCURY 0.12 0.2 0.09 0.1 0.12 0.16 

NICKEL 97.2 J 11.7 J 13.2 J 28.4 J 87.5 J 7.4 J 

POTASSIUM 547 J 439 J 428 J 487 J 400 J 433 J 

I SELENIUM 0.92 UL I 0.94 UL , 0.78 U I 0.92 u I 0.94 u I 0.98 U 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12SD0010001 SI2SD0020001 S12SD0030001 S12SD0040001 S12DUP007 
1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

SISSD/SWOl St 2SDISW02 SIPSDISWO3 S12SDISW04 S12SDISW04 

S12SD0040001 

S12SD0050001 
1 o/20/97 

S12SD/SWO5 

SILVER 0.33 0.27 U 0.23 0.26 U 0.27 U 1.9 

SODIUM 194 B 155 B 118 B 132 B 150 B 206 B 

THALLIUM 0.95 UL 0.97 UL 0.81 UL 0.96 UL 0.98 UL 1.0 UL 

VANADIUM 24.5 29.7 I48 29.6 30.8 25.7 

ZINC 76.7 94.1 76.4 65.8 69.9 86.5 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACLD VOLATILE SULFIDE 2.74 1.73 0.5 u 1.84 0.84 0.82 

CADMIUM(SEM) 2.9 J 0.71 J 0.63 J 0.22 J 0.34 J 0.23 U 

COPPER(SEM) 19.7 11.6 7.3 6.0 22.3 78.5 

LEAD(SEM) 28.8 22.1 31.1 37.5 52.2 38.6 

MERCURY(SEM) 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

NICKEL(SEM) 19.9 5.5 5.1 B 6.4 7.9 B 2.5 

ZINC(SEM) 31.7 60.1 10.5 19.6 29.1 23.9 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 19700 20600 10600 11900 I 18000 3670 1 
GENERAL CHEMISTRY 

1 PH I 6.45 I 6.36 I 6.37 I 6 I 6.22 I 6.72 I 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: Sl2SDISW06 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

l,l, I-TRICHLOROETHANE 18 U 

1,1,2,2-TETRACHLOROETHANE 18 UJ 

1 ,I ,ZTRICHLOROETHANE 18 U 

1, I-DICHLOROETHANE 

1 ,I -DICHLOROETHENE 

1,2-DICHLOROETHANE 18 U 

1,2-DICHLOROETHENE (TOTAL) 18 U 

1 ,P-DICHLOROPROPANE I8U 

2-BUTANONE 35 

2-HEXANONE 18 UJ 

4-METHYL-2-PENTANONE 18 UJ 

ACETONE 100 B 

BENZENE 18 U 

BROMODICHLOROMETHANE 18 U 

BROMOFORM I8 U 

BROMOMETHANE 18 U 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE I8 UJ 

CHLOROETHANE 

CHLOROFORM 18U 

CHLOROMETHANE I8 U 

CIS-1,3DICHLOROPROPENE 18 U 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 18 UJ 

HEXACHLOROBUTADIENE 5800 UJ 

METHYLENE CHLORIDE 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: S12SD/SWO6 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

STYRENE 18 UJ 

TETRACHLOROETHENE 18 UJ 

TOLUENE i8 UJ 

TRANS-1,3-DICHLOROPROPENE 18 U 

TRICHLOROETHENE 18 U 

VINYL CHLORIDE 18 U 

XYLENES, TOTAL 18 UJ 

SEMIVOLATILES (vg/kg) 

2,4-DICHLOROPHENOL 5800 UJ 

2,4-DIMETHYLPHENOL 5800 UJ 

2,CDINITROPHENOL 15000 UJ 

2,6DINITROTOLUENE 5800 UJ 

2,6-DINITROTOLUENE 5800 UJ 

P-CHLORONAPHTHALENE 5800 UJ 

2-CHLOROPHENOL 5800 UJ 

2-METHYLNAPHTHALENE 5800 UJ 

2-METHYLPHENOL 5800 UJ 

2-NITROANILINE 15000 UJ 

2-NITROPHENOL 5800 UJ 

3,3-DICHLOROBENZIDINE 5800 UJ 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12S00060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: St 2SDISW06 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pa/kg) 

3-NITROANILINE 15000 UJ 

4,6-DINITRO-2-METHYLPHENOL 15000 UJ 

4-BROMOPHENYL PHENYL ETHER 5800 UJ 

4-CHLORO-3-METHYLPHENOL 5800 UJ 

4-CHLOROANILINE 5800 UJ 

4CHLOROPHENYL PHENYL ETHER 5800 UJ 

4-METHYLPHENOL 5800 UJ 

4-NITROANILINE 15000 UJ 

4-NITROPHENOL 15000 UJ 

ACENAPHTHENE 2600 J 

ACENAPHTHYLENE 5800 UJ 

ANTHRACENE 4300 J 

BENZO(A)ANTHRACENE 14000 J 

BENZO(A)PYRENE 12000 J 

BENZO(B)FLUORANTHENE 19000 J 

BENZO(G,H,I)PERYLENE 7600 J 

BENZO(K)FLUORANTHENE 5800 J 

BlS(2-CHLOROETHOXY)METHANE 5800 UJ 

BlS(2CHLOROETHYL)ETHER 5800 UJ 

BlS(2-ETHYLHEXYL)PHTHAlATE 5800 UJ 

BUTYLBENZYL PHTHAlATE 5800 UJ 

CARBAZOLE 2100 J 

CHRYSENE 14000 J 

DI-N-BUTYL PHTHALATE 5800 UJ 

DI-N-OCTYL PHTHALATE 5800 UJ 

DlBENZO(A,H)ANTHRACENE 2300 J 

DIBENZOFURAN 1200 J 



\ 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: SIPSDISWOG 

FIELD DUPLICATE OF: 

SEMIVOLATILES (uglkg) 

DIETHYL PHTHALATE 5800 UJ 

DIMETHYL PHTHAlATE 5800 UJ 

FLUORANTHENE 22000 J 

FLUORENE 1900 J 

i HEXACHLOROBENZENE 5800 UJ 

HEXACHLOROCYCLOPENTADIENE 5800 UJ 

HEXACHLOROETHANE I 5800 UJ , I I I I 

INDENO(I,Z,S-CD)PYRENE 

ISOPHORONE 

I 

I 
6900 J I I 

5800 UJ 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlCIDESlPCBs (vglkg) 

4,4’-DDD 

4,4’-DDE 

4.4’-DDT 

I I I 

5800 UJ 

5800 UJ 

5800 UJ 

5800 UJ 

15000 UJ 

17000 J 

5800 UJ 

24000 J 

33 J 

41 J 

53 J 
I I I I I I 

ALDRIN I 2.9 UJ I I I I 
I 

ALPHA-BHC 2.9 UJ 

ALPHA-CHLORDANE I 2.9 UJ I I I 
rnT\o, na ,#-I,#2 
r\T\“~L”I\‘ I” I” 59UJ 

AROCLOR-1.221 120 UJ 

AROCLOR-1232 59 UJ 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: SlPStVSWO6 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs @g/kg) 

ENERGETICS (pglkg) 

1,3,5-TRINITROBENZENE 40.2 UL 

1,3-DINITROBENZENE 37.2 UL 

2,4,6-TRINITROTOLUENE 35.6 UL 

2-AMINO-4,6-DINITROTOLUENE 46.7 UL 

2-NITROTOLUENE 81.4 UL 

3-NITROTOLUENE 81.8 UL 

4AMINO-2,6-DINITROTOLUENE 40.9 UL 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

ENERGETICS (uglkg) 

4-NITROTOLUENE 

HMX 

NITROCELLULOSE 

NITROGLYCERIN 

NITROGUANIDINE 

RDX 

TETRY L 

* METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NiCKEL 

POTASSIUM 

SELENIUM 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12SDOO60001 
1 o/20/97 

SlZSD/SWOG 

87.2 UL 

70.5 UL 

40200 

10000 u 

62.5 U 

50.9 UL 

163 UL 

6740 J 

2.5 L 

19.7 

65.6 

0.1 

4.0 

2360 

19.8 J 

5.1 

27.2 

0.29 UL 

16500 

131 J 

627 J 

271 J 

1.3 

11.3 J 

393 J 

0.97 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: Sl2SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: S12SD/SWO6 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SILVER 1.1 

SODIUM 139 B 

THALLIUM 1.0 UL 

VANADIUM 25.4 

ZINC 123 
I 

AVSISIMULTANEOUSLY EXTRACTED METALS (mglkg) 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 37600 I 1 
GENERAL CHEMISTRY 

PH 6.75 I I I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC. INDIAN HEAD, MARYLAND 

1 SAMPLE NUMBER: 1 S12WPOO1FOO1 1 s12wPoo1uoo1 1 S12WPOO2FOO1 1 S12DUPOOCF p12wPoo2uoo1 S12DUP006 
1 

I”” 
VOL 

SAMPLE DATE: 10114/97 10114/97 10114/97 10114/97 10/14/97 10/14/97 

LOCATION: S12WPOI S12WPOI S12WPO2 S12WPO2 S12WPO2 S12WPO2 

FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

-‘-* D DUPLICATE OF: s12wPoo2uoo1 S12WPOO2FOO1 

ATILES (vg/L) 

-TRICHLOROETHANE I u 1 u 

!,2-TETRACHLOROETHANE 1 U 1 u 

, ,r-TRICHLOROETHANE 
1 u 1 u 1 u 

’ ‘-DICHLOROETHANE 
1 u 1 u 

1lCHLOROETHENE 1 u 1 u 1 u 

)IBROMO-3CHLOROPROPANE 1 u 1 u 1 u 

1 u 

’ ~~DICHLOROETHANE 
1 u 1 u 

a ,_ JICHLOROPROPANE 1 u 1 u I u 

2-BUTANONE 5 UR 5 UR 5 UR 

5u 5u 

4-METHYL-2-PENTANONE .5 u 5u 5u 

5 UR 5 UR 

BENZENE 1 u 1 u I u 

BROMOCHLOROMETHANE 1 u 1 u 

BROMODICHLOROMETHANE 1 u 1 u 1 u 

BROMOFORM 1 u 1 u 1 u 

1 u 1 u 

IU 

CARBON TETRACHLORIDE 1 u 1 u 1 u 

CHLOROBENZENE 1 u 1 u 1 u 

CHLOROETHANE 1 u 1 u 

CHLOROFORM 1 u 1 u 

CHLOROMETHANE 1 u 1 u 1 u 

CIS-1 ,P-DICHLOROETHENE 306 1 u 1 u 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S12WPOO1FOO1 S12WPOO1UOO1 S12WPOO2FOO1 S12DUP006-F s12wPoo2uoo1 S12DUP006 
SAMPLE DATE: lOlI4/97 10114/97 10114/97 1 O/I 4197 10/14/97 10114/97 

LOCATION: S12WPOI sl2wPo1 S12WPO2 S12WPO2 S12WPO2 S12WPO2 

FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S12WPOO2FOO1 s12wPoo2uoo1 

VOLATILES (pg/L) 

DIBROMOCHLOROMETHANE 1 u 1 u 1 u 

ETHYLBENZENE 1 u IU 1 u 

HEXACHLOROBUTADIENE 5u 5u 5u 

METHYLENE CHLORIDE 2u 2u 2u 

STYRENE 1 u IU 1 u 

TETRACHLOROETHENE 1 u IU 1 u 

TOLUENE 1 u 1u 1 u 

TRANS-1,2-DICHLOROETHENE 2 1 u 1 u 

TRANS-1,3-DICHLOROPROPENE 1 u IU 1 u 

TRICHLOROETHENE 12 IU 1 u 

VINYL CHLORIDE 317 1 u 1 u 

XYLENES, TOTAL 1 u 1 u 1 u 

SEMIVOLATILES @g/L) 

1.2,4-TRICHLOROBENZENE I u 1 u 1 u 

1 ,P-DICHLOROBENZENE 1 u 1 u 1 u 

1,3-DICHLOROBENZENE * IU 1 u 1 u 

1,4-DICHLOROBENZENE 1 u 1 u 1 u 

2,2’-OXYBIS(l-CHLOROPROPANE) 5u 5u 5u 

2,4,5-TRICHLOROPHENOL 22 u 20 u 21 u 

2,4,6-TRICHLOROPHENOL 5u 5u 5u 

2,CDICHLOROPHENOL 5u 5u 5u 

2,4-DIMETHYLPHENOL 5u 5u 5u 

2,4-DINITROPHENOL 22 u 20 u 21 u 

2,4-DINITROTOLUENE 5u 5u 5u 

2,6-DINITROTOLUENE 5u 5u 5u 

2-CHLORONAPHTHALENE 5U 5u 5u 



i : 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12WPOO1FOO1 s12wPoo1uoo1 S12WPOO2FOO1 S12DUPOO6-F s12wPoo2uoo1 

10114/97 10114/97 10/14/97 10114/97 lOl14l97 

SI2WPOl sl2wPol S12WPO2 S12WPO2 S12WPO2 

Filtered Unfiltered Filtered Filtered Unfiltered 

S12WPOO2FOO1 

S12DUP006 
10114/97 

S12WPO2 

Unfiltered 

s12wPoo2uoo1 

4,6-DINI I KU-Z-Mt I I 

m3(L+nl L”lx”C I n”A I ,wc I I IT\I”L 

BIS(P-CHI LOROETHYL)ETHER 5u 5u 5u 

BIS(2-ETt 4~1 UFYVI WHTHAI ATF 5u 5u 5u 
,,L,,L,.*L,. ,,.. . ..-..- I I I I I I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (gglL) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12WPOO1FOO1 sI2wPoo1uou1 S12WPOO2FOOl S12DUPOOGF s12wPoo2uoo1 

10114/97 10114/97 10/14/97 10114/97 10114/97 

Sl2WPO1 sI2wPol S12WPO2 S12WPO2 S12WPO2 

Filtered Unfiltered Filtered Filtered Unfiltered 

SI2WPOO2FOOl 

SlZDUPOOG 
10114/97 . 

S12WPO2 

Unfiltered 

s12wPoo2uooI 

1 

J 

BUTYLBENZYL PHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,S,bCD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 
6 

PESTlClDESlPCBs #g/L) 

4,4’-DDD 

4,4’-DDE 

5U 5U 5U 

5u 5U 5U 

5u 50 5u 

5u 5u 5u 

5u 5U 5u 

5u 5u 5U 

5U 5u 5u 

5U 5u 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5U 

5u 5U 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

2J 5u 5u 

5u 5u 5u 

22 u 20 u 21 u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

0.022 u 0.02 u 0.02 u 

0.022 u 0.02 u 0.02 u 



Y 

ZY OF GROUNDWATER ANALYTICAL RESULTS -OCTOBER 1997 DATA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

i 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

PESTICIDES/PCBs (@L) 

s12wPoo2uoo1 
10114197 

Sl2WPO2 

Unfiltered 

S12DUP006 
10/14197 

S12WPO2 

Unfiltered 

s12wPoo2uoo1 

4,4’-DDT 0.022 u 0.02 u 0.02 u 

ALDRIN 0.011 u 0.01 u 0.01 u 

ALPHA-BHC 0.011 u 0.01 u 0.01 u 

ALPHA-CHLORDANE 0.011 u 0.01 u 0.01 u 

AROCLOR-1016 0.22 u 0.2 u 0.2 u 

AROCLOR-1221 0.44 u 0.41 u 0.4 u 

AROCLOR-I 232 0.22 u 0.2 u 0.2 u 

AROCLOR-1242 0.22 u 0.2 u 0.2 u 

AROCLOR-1248 0.22 u 0.2 u 0.2 u 

AROCLOR-1254 0.22 u 0.2 u 0.2 u 

AROCLOR-1260 0.22 u 0.2 u 0.2 u 

BETA-BHC 0.011 u 0.01 u 0.01 u 

DELTA-BHC 0.011 u 0.01 IJ 0.01 u 

DIELDRIN 0.022 u 0.02 u 0.02 u 

ENDOSULFAN I 0.011 u 0.01 u 0.01 u 

ENDOSULFAN II 0.022 u 0.02 u 0.02 u 

ENDOSULFAN SULFATE 0.022 u .0.02 u 0.02 u 

ENDRIN 0.022 u 0.02 u 0.02 u 

ENDRIN ALDEHYDE 0.022 u 0.02 u 0.02 u 

ENDRIN KETONE 0.022 u 0.02 u 0.02 u 

GAMMA-BHC (LINDANE) 0.011 u 0.01 u 0.01 u 

GAMMA-CHLORDANE 0.011 u 0.01 u 0.01 u 

HEPTACHLOR 0.011 u 0.01 u 0.01 u 

UEDTA~Ul I-IR FPnXlf3F I .LI I, .“. . ..v.. -. -...-- 0.011 u 0.01 u 0.01 u 

METHOXYCHLOR 0.11 u 0.1 u 0.1 u 

TOXAPHENE 1.1 u 1 u 1 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

METALS (PgIL) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER I 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SI2WPOOIFOOI s12wPooIuoo1 SI2WPOO2FOO1 SI 2DUP006-F 
I o/14/97 P 1 o/14/97 10114/97 10/14/97 

sI2wPoI s12wPoI SI2WPO2 SI 2WPO2 

Filtered Unfiltered Filtered Filtered 

SI2WPOO2FOOl 

397 DATA 



/ SAMPLE NUMBER: 

’ SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Sl2WPOO3FOOl Sf2WPOO3UOOl S12WPOO4FOOI SI2WPOO4UOOf S12GWOO!iFOO? 

IO/I4/97 10114/97 10114/97 10114/97 10124l97 

SI 2WPO3 Sl2WPO3 S 12WPO4 SI2WPO4 SI 2WPO5 

Filtered Unfiltered Filtered Unfiltered Filtered 

Sl2DUPOIl-F 
IOl24l97 

SI2WPO5 

Filtered 

S12GW005F001 

VOLATILES @g/L) 

1 1 I-TRII . . ..:HLOROETHANE I I I u . , . , , I I 1 u I I I 
I I 

I ,I ,2,2-TETRACHLOROETHANE 1 u IU 

I, I ,2-TRICHLOROETHANE I u I u 

I ,I -DICHLOROETHANE I u IU 

I .I-DICHLOROETHENE I u I u 

I ,2-DIBROMO-3CHLOROPROPANE 

I ,2-DIBROMOETHANE 

I ,2-DICHLOROETHANE 

I ,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

I I I 

I u iU 

1 u I u 

I u I u 

I u IU 

5 UR 5 UR 

5U 5U 

5u 5u 

5 UR 5 UR 

BENZENE BENZENE I u I u 1 u 1 u 

BROMOCHLOROMETHANE BROMOCHLOROMETHANE I u I u 1 u 1 u 

BROMODICHLOROMETHANE BROMODICHLOROMETHANE I u I u 1 u 1 u 

BROMOFORM BROMOFORM I u I u I u I u 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS-I ,2-DICHLOROETHENE 

CIS-I ,3-DICHLOROPROPENE 

I u I u 

I u 1 u 

I u I u 

1 u I u 

IlJ IU 

I u I u 

I u I u 

1 u I u 

IU IU 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 -TOWN GUT LANDFILL . 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

SI2WPOO3FOO1 SI2WPOO3UOOI 
10114/97 10114/97 

SI 2WPO3 SI 2WPO3 

Filtered Unfiltered 

Sl2WPOO4FOOI 1 SI2WPOO4UOO1 1 SI2GW005F001 1 SI2DUPOlI-F 
I Oll4l97 

SI2WPO4 

Filtered 

IOlI4/97 

S12WPO4 

Unfiltered 

10124l97 

SlZWPO5 

Filtered 

IOl24l97 

SI2WPO5 

Filtered 

S12GW005F001 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (MglL) 

I ,2,4-TRICHLOROBENZENE 

I ,2-DICHLOROBENZENE 

I ,3-DICHLOROBENZENE 

I ,CDICHLOROBENZENE 

2,2’-OXYBlS(I-CHLOROPROPANE) 

2,4,5TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,CDIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,CDINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

I u I u 
7 

I u I u 

6U 5U 

2u 2u 

1 u IU 

I u I u 

I u I u 

IU I u 

I u 1 u 

I u I u 

1 u 1 u 

I u 1 u 

I u I u 

I u I u 

I u I u 

I u 1 u 

6U 5u 

22 u 20 u 

6U 5u 

6U 5U 

6U 5u 

22 u 20 u 

6U 5u 

6U 5u 

6U 5u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (MS/L) 

SUMMARY OF GROUNDWATER ANALWICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12WP003F001 SI2WPOO3UOOI SI2WPOO4FOOI SI2WPOO4UOOI SI2GW005F001 

10/14/97 lOlf4l97 10/14/97 10/14/97 TO/24197 

S12WPO3 SI 2WPO3 S12WPO4 SI2WPO4 SI 2WPO5 

Filtered Unfiltered Filtered Unfiltered Filtered 

S12DUPOII-F 
1 o/24/97 

S12WPO5 

Filtered 

S12GW005F001 

2-CHLOROPHENOL 6U 5u 

2-METHYLNAPHTHALENE 6U 5u 

2-METHYLPHENOL 6U 5u 

2-NITROANILINE 22 u 20 u 

2-NITROPHENOL 6U 5u 

3,3’-DICHLOROBENZIDINE 6U 5u 

3-NITROANILINE 22 u 20 u 

4,6-DINITRO-2-METHYLPHENOL 22 u 20 u 

4-BROMOPHENYL PHENYL ETHER 6U 5u 

4-CHLORO-3-METHYLPHENOL 6U 5u 

4-CHLOROANILINE 6U 5u 

(I-CHLOROPHENYL PHENYL ETHER 6U 5u 

4-METHYLPHENOL 6U 5U 

4-NITROANILINE 22 u 20 u 

4-NITROPHENOL 22 u 20 u 

ACENAPHTHENE 6U 5u 

ACENAPHTHYLENE 6U 5u 

ANTHRACENE 6U 5u 

BENZO(A)ANTHRACENE 6U 5u 

BENZO(A)PYRENE 6U 5u 

BENZO(B)FLUORANTHENE 6U 5u 

BENZO(G,H,I)PERYLENE 6U 5u 

BENZO(K)FLUORANTHENE 6U 5u 

3lS(2-CHLOROETHOXY)METHANE 6 ‘U 5 u 

3lS(2CHLOROETHYL)ETHER 6U 5u 

3lS(2-ETHYLHEXYL)PHTHAlATE 6U 5u 

,;.. 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: SI2WPOO3FOO1 SI2WP003UObI S12WPOO4FOOI SI2WPOO4UOO1 S12GW005F001 'S12DUPOlI-F 
SAMPLE DATE: I Oll4l97 10114/97 10114/97 10114/97 IOl24l97 IOl24l97 

LOCA?ION: S12WPO3 SI2WPO3 SI2WPO4 SI2WPO4 SI 2WPO5 S12WPO5 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Filtered 

FIELD DUPLICATE OF: S12GW005F001 

SEMIVOLATILES @g/L) 

BUTYLBENZYL PHTHALATE 6U 5u 

CHRYSENE 6U 5u 

DI-N-BUTYL PHTHALATE 6U 5u 

DI-N-OCTYL PHTHALATE 6U 5u 

DlBENZO(A,H)ANTHRACENE 6U 5u 

DIBENZOFURAN 6U 5u 

DIETHYL PHTHALATE 6U 5u 

DIMETHYL PHTHALATE 6U 5u 

FLUORANTHENE 6U 5u 

FLUORENE 6U 5u 

HEXACHLOROBENZENE 6U 5u 

HEXACHLOROCYCLOPENTADIENE 6U 5u 

HEXACHLOROETHANE 6U 5u 

INDENO(1,2,3-CD)PYRENE 6U 5U 

ISOPHORONE 6U 5u 

N-NITROSO-DI-N-PROPYLAMiNi 6U 5u 

N-NITROSODIPHENYLAMINE I7 5u 

NAPHTHALENE 6U 5u 

NITROBENZENE 6U 5u 

PENTACHLOROPHENOL 22 u 20 u 

PHENANTHRENE 6U 5u 

PHENOL 6U 5u 

PYRENE 6U 5u 

PESTlClDESlPCBs @g/L) 

4,4’-DDD 0.022 u 0.02 u 

4,4’-DDE 0.022 u 0.02 u 



SUMMARY OF GROUNDWATER ANALWICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: SI2WPOO3FOOI S12WPOO3UOOI SI2WPOO4FOO1 SI2WPOO4UOOl SI2GW005F001 SI2DUPOII-F 
SAMPLE DATE: 10114/97 IOl14l97 10/14/97 IO/I4/97 lOl24l97 1 o/24/97 
LOCATION: SI 2WPO3 Sl2WPO3 SI2WPO4 SI 2WPO4 SI2WPO5 s 12WPO5 
FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Filtered 
FIELD DUPLICATE OF: S12GW005F001 

PESTlClDESlPCBs @g/L) 

4,4’-DDT 0.022 u 0.02 u 

ALDRIN 0.011 u 0.01 u 

ALPHA-BHC 0.011 u 0.01 u 

ALPHA-CHLORDANE 0.011 u 0.01 u 

AROCLOR-1016 0.22 u 0.2 u 

AROCLOR-1221 0.44 u 0.4 u 

ARdCLOR-1232 0.22 u 0.2 u 

AROCLOR-1242 0.22 u 0.2 u 

AROCLOR-1248 0.22 u 0.2 u 

AROCLOR-I 254 0.22 u 0.2 u 

AROCLOR-1260 0.22 u 0.2 u 

BETA-BHC 0.011 u 0.01 u 

DELTA-BHC 0.011 u 0.01 u 

DIELDRIN 0.022 u 0.02 u 

ENDOSULFAN I 0.011 u 0.01 u 

ENDOSULFAN II 0.022 u 0.02 u 

ENDOSULFAN SULFATE 0.022 u 0.02 u 

ENDRIN 0.022 u 0.02 u 

ENDRIN ALDEHYDE 0.022 u 0.02 u 

ENDRIN KETONE 0.022 u 0.02 u 

GAMMA-BHC (LINDANE) 0.011 u 0.01 u 

GAMMA-CHLORDANE 0.011 u 0.01 u 

HEPTACHLOR 0.011 u 0.01 u 
m HEPTACHLOR EPOXiDE I I 0.011 u I I 0.01 u I 1 I 

METHOXYCHLOR 0.11 u 0.1 u 

TOXAPHENE 1.1 u I u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: SI2WPOO3FOOI S12WPOO3UOOI SI2WPOO4FOO1 SI2WPOO4UOOI S12GW005F001 SI2DUPOlI-F 
SAMPLE DATE: 10114/97 10/14/97 10/14/97 10114/97 lOl24l97 IOl24l97 
LOCATION: S12WPO3 SI 2WPO3 SI 2WPO4 SI2WPO4 SI 2WPO5 SI2WPO5 
FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Filtered 
FIELD DUPLICATE OF: S12GW005F001 

METALS @g/L) 
i 

ALUMINUM 37.5 B I35 B 78.4 B 148 B 44.2 B 58.9 B 

ANTIMONY 2.6 U 2.6 U 2.6 U 2.6 U 2.8 U 2.8 U 

ARSENIC 3.8 3.3 31.3 30.0 34.2 K 34.2 K 

BARIUM 595 249 606 248 346 J 487 J 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 0.1 UL 0.1 UL 

CADMIUM 0.48 B I.8 B 0.4 B 0.3 u 0.61 B 0.76 B 

CALCIUM 69200 69500 180000 176000 116000 124000 

CHROMIUM 0.5 u 0.5 u 2.5 K 2.4 K 0.71 B 0.79 B 

COBALT 0.73 B 0.82 B 2.8 B 3.0 B 1.0 B 0.64 B 

COPPER IO.2 B IO.8 K 9.1 B 11.0 K 3.7 B 3.9 B 

CYANIDE 5.0 u 5.0 u 

IRON 78200 83700 81700 81700 63500 67800 

LEAD 1.0 u 2.9 K 1.0 u I.6 K 1.1 B I.4 B 

MAGNESIUM 14800 14700 28100 27200 23100 24600 

MANGANESE 708 722 2210 2190 1280 J 1370 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.0 B 4.2 B 5.9 B 5.8 B 2.2 B I.6 B 

POTASSIUM 6270 K 6290 K 6070 K 5720 K 10600 10900 

SELENIUM 2.8 UJ 2.8 UJ 2.8 UJ 2.8 UJ 2.3 UL 2.3 UL 

SILVER 0.8 U 0.8 U 0.8 U 0.8 u 0.94 B 0.9 u 

SODIUM 55300 44900 54900 40300 58000 62000 

THALLIUM 2.9 u 2.9 u 2.9 UL 2.9 UL 5.0 B 3.5 B 

VANADIUM 1.1 u 1.1 u 2.6 L 2.8 L 1.0 UL 1.0 UL 

ZINC 250 189 I53 8.8 B 37.0 K 81.8 

I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12GW005U001 Sl2DUPOll S12GW006F001 S12GW006U001 
SAMPLE DATE: 10124/97 lQ124/97 10124/97 lOl24l97 

LOCATION: Sl2WPO5 Sl2WPO5 Sl2WPO6 Sl2WPO6 

FILTERING: Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S12GW005U001 

VOLATILES &g/L) 

I, I, 1 -TRICHLOROETHANE 1 u 1 u 1 u 

I, 1,2,2-TETRACHLOROETHANE 1 u IU 1 u 

ISI ,2-TRICHLOROETHANE 1 u 1 u 1 u 

I, 1 -DICHLOROETHANE 1 u 1 u 1 u 

1 ,I-DICHLOROETHENE 1 u 1 u 1 u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1 u 1 u 

1,2-DIBROMOETHANE 1 u 1 u 1 u 

1,2-DICHLOROETHANE 1 u 1 u 1 u 

1,2-DICHLOROPROPANE 1 u 1 u 1 u 

P-BUTANONE 5 UR 5 UR 5 UR 

2-HEXANONE 5U 5U 5U 

4-METHYL-2-PENTANONE 5u -5 u 5u 

ACETONE 5 UR 5 UR 5 UR 

BENZENE 1 u IU IU 

BROMOCHLOROMETHANE 1 u 1 u 1 u 

BROMODICHLOROMETHANE 1 u 1 u 1 u 

BROMOFORM 1 u 1 u 1 u 

BROMOMETHANE 1 u 1 u 1 u 

CARBON DISULFIDE 1 u 1 u 1 u 

CARBON TETRACHLORIDE 1 u 1 u 1 u 

CHLOROBENZENE 1 u 1 u 1 u 

CHLOROETHANE 1 1 1 u 

CHLOROFORM 1 u 1 u 1 u 
C+OROiviEiHANE 1 u IU I . I 1 u I I I 
CIS-1 ,P-DICHLOROETHENE 1 u 1 u 1 u 

CIS-1,3-DICHLOROPROPENE 1 u. 1 u 1 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S12GW005U001 Sl2DUPOll S12GW006F001 Sl2GW006U001 
SAMPLE DATE: lOl24l97 10124l97 10/24/97 10/24/97 
LOCATION: S12WPO5 S12WPO5 S12WPO6 S12WPO6 
FILTERING: Unfiltered Unfiltered Filtered Unfiltered 
FIELD DUPLICATE OF: S12GW005U001 

VOLATILES (pglL) 

DIBROMOCHLOROMETHANE 1 u 1 u IU 

ETHYLBENZENE 1 u 1 u IU 

HEXACHLOROBUTADIENE 5U 5U 7u 

METHYLENE CHLORIDE 2u 2u 2u 

STYRENE 1 u 1 u 1 u 

TETRACHLOROETHENE 1 u 1 u IU 

TOLUENE 1 u- 1 u IU 

TRANS-1.2-DICHLOROETHENE 1 u 1 u 1 u 

TRANS-1,3-DICHLOROPROPENE 1 u 1 u IU 

TRICHLOROETHENE 1 u 1 u IU 

VINYL CHLORIDE 1 u 1 u IU 

XYLENES, TOTAL 1 u 1 u 1 u 

SEMIVOLATILES @g/L) 

1,2,4-TRICHLOROBENZENE 1 u 1 u IU 

1 ,P-DICHLOROBENZENE 1 u 1 u IU 

1,bDICHLOROBENZENE 1 u 1 u IU 

1,4-DICHLOROBENZENE 1 u 1 u IU 

2,2’-OXYBlS(l-CHLOROPROPANE) 5U 5U 7u 

2,4,8TRICHLOROPHENOL 21 u 21 u 27 u 

2,4,6-TRICHLOROPHENOL 5u 5u 7u 

2,4-DICHLOROPHENOL 5U 5u 7u 

2,4-DIMETHYLPHENOL 5u 5u 7u 

2,CDINITROPHENOL 21 u 21 u 27 U 

2,4-DINITROTOLUENE 5U 5u 7u 

2,6-DINITROTOLUENE 5u 5u 7u 

2-CHLORONAPHTHALENE 5u 5u 7u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
’ SAMPLE NUMBER: S12GW005U001 S12DUPOll S12GW006F001 S12GW006UOOl 

SAMPLE DATE: 10124l97 10124197 10124l97 lOl24l97 

LOCATION: S12WPO5 S12WPO5 Sl2WPO6 S12WPO6 

FILTERING: Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S12GW005U001 

SEMIVOLATILES @g/L) 

2-CHLOROPHENOL 5u 5u 7u 

P-METHYLNAPHTHALENE 5u 5U 7u 

2-METHYLPHENOL 5u 5u 7 UJ 

P-NITROANILINE 21 u 21 u 27 U 

2-NITROPHENOL 5U 5u 7u 

3.3’-DICHLOROBENZIDINE 5u 5u 7u 

3-NITROANILINE 21 u 21 u 27 U 

4,6-DINITRO-P-METHYLPHENOL 21 u 21 u 27 U 

4-BROMOPHENYL PHENYL ETHER 5u 5u 7u 

4-CHLORO-3-METHYLPHENOL 5u 5u 7u 

4-CHLOROANILINE 5u 5u 7u 

4-CHLOROPHENYL PHENYL ETHER 5u 5u 7u 

4-METHYLPHENOL 5u 5u 2J 

4-NITROANILINE 21 u 21 u 27 U 

4-NITROPHENOL 21 u 21 u 27 U 

ACENAPHTHENE 4J 4J 7u 

ACENAPHTHYLENE 5u 5u 7u 

ANTHRACENE 5u 5U 7u 

BENZO(A)ANTHRACENE 5u 5u 7u 

BENZO(A)PYRENE 5u 5u 7u 

BENZO(B)FLUORANTHENE 5u 5u 7u 

BENZO(G,H,I)PERYLENE 5u 5u 7u 

BENZO(K)FLUORANTHENE 5u 5lJ 7u 

BIS(2-CHLORDETHUXY)ME I I-iANt 
- . . ..- -._..- 5:: 5 u 7u I I 

l3lS(2-CHLOROETHYL)ETHER 5u 5u 7u 

BlS(P-ETHYLHEXYL)PHTHAlATE 5u 2J 7u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12GW005U001 SIZDUPOII S12GW006F001 S12GW006U001 
SAMPLE DATE: lOl24l97 1 o/24/97 1 O/24/97 1 o/24/97 
LOCATION: S12WPO5 S12WPO5 Sl2WPO6 S12WPO6 
FILTERING: Unfiltered Unfiltered Filtered Unfiltered 
FIELD DUPLICATE OF: S12GW005UOO1 

SEMIVOLATILES (PglL) 

BUTYLBENZYL PHTHALATE 5u 5U 7u 

CHRYSENE 5u 5u 7u 

DI-N-BUTYL PHTHALATE 5u 5u 7u 

DI-N-OCTYL PHTHALATE 5u 5u 7u 

DlBENZO(A,H)ANTHRACENE 5u 5u 7u 

DIBENZOFURAN 5u 5u 7u 

DIETHYL PHTHAIATE 5u 5u 7u 

DIMETHYL PHTHAIATE 5u 5u 7u 

FLUORANTHENE 5u 5u 7u 

FLUORENE 2J 2J 7u 

HEXACHLOROBENZENE 5u / 5u 7u 

HEXACHLOROCYCLOPENTADIENE 5u 5u 7u 

HEXACHLOROETHANE 5u 5u 7u 

INDENO(l,2,3-CD)PYRENE 5U 5u 7u 

ISOPHORONE 5u 5u 7u 

N-NITROSO-DI-N-PROPYLAMINE 5U 5u 7u 

N-NITROSODIPHENYLAMINE 5u 5u 7u 

NAPHTHALENE 5u 5u 7u 

NITROBENZENE 5u 5u 7u 

PENTACHLOROPHENOL 21 u 21 u 27 U 

PHENANTHRENE 5u 5u 7u 

PHENOL 5u 5u 7u 

PYRENE 5u 5u 7u 

PESTlClDESlPCBs (pg/L) 

4,4’-ODD 0.021 u 0.021 u 
I I 

0.026 U 

4$-DDE 0.021 u 0.021 u 0.026 U I I 1 



i 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL . 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12GW005UOOl Sl2DUPOll S12GW006FOO1 S12GW006U001 
SAMPLE DATE: 10/24/97 lOl24197 1 O/24/97 10124l97 

LOCATION: Sl2WPO5 S12WPO5 S12WPO6 S12WPO6 

FILTERING: Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S12GW005U001 

PESTlClDESlPCBs @g/L) 

4/l’-DDT 0.021 u 0.021 u 0.026 U 

ALDRIN 0.01 u 0.011 u 0.013 u 

ALPHA-BHC 0.01 u 0.011 u 0.013 u 

ALPHA-CHLORDANE 0.004 J 0.003 J 0.013 u 

AROCLOR-1016 0.21 u 0.21 u 0.26 U 

AROCLOR-1221 0.42 U 0.42 U 0.51 u 

AROCLOR-1232 0.21 u 0.21 u 0.26 U 

AROCLOR-1242 0.21 u 0.21 u 0.26 U 

AROCLOR-1248 0.21 u 0.21 u 0.26 U 

AROCLQR-1254 0.21 u 0.21 u 0.26 U 

AROCLOR-1260 0.21 u 0.21 u 0.26 U 

BETA-BHC 0.01 u 0.011 u 0.013 u 

DELTA-BHC 0.01 u 0.011 u 0.013 u 

DIELDRIN 0.005 J 0.003 J 0.026 U 

ENDOSULFAN I 0.01 u 0.011 u 0.013 u 

ENDOSULFAN II 0.021 u 0.021 u 0.026 U 

ENDOSULFAN SULFATE 0.021 u 0.021 u 0.026 U 

ENDRIN 0.021 u 0.021 u 0.026 U 

ENDRIN ALDEHYDE 0.021 u 0.021 u 0.026 U 

ENDRIN KETONE 0.021 u 0.021 u 0.026 U 

GAMMA-BHC (LINDANE) 0.01 u 0.011 u 0.013 u 

GAMMA-CHLORDANE 0.002 J 0.011 u 0.013 u 

HEPTACHLOR 0.01 u 0.011 u 0.013 u 
HEPTACfiLOR EPOi(ii)E O.O? u 0.011 u I i 0.003 J , I I 
METHOXYCHLOR 0.1 u 0.1 u 0.13 u 

TOXAPHENE 1 u IU 1.3 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S12GW005U001 S12DUPOll S12GW006F001 S12GW006U001 
SAMPLE DATE: lOl24l97 10/24/97 10124l97 10124l97 
LOCATION: S12WPO5 S 12WPO5 S12WPO6 S 12WPO6 
FILTERING: Unfiltered Unfiltered Filtered Unfiltered 
FIELD DUPLICATE OF: S12GW005U001 

METALS @g/L) 

~ ALUMINUM 726 3860 57.1 B 4620 

ANTIMONY 2.8 U 2.8 U 2.8 U 2.8 U 

ARSENIC 32.6 K 32.8 K 24.6 K 30.2 K 

BARIUM 244 J 246 J 535 J 356 J 

BERYLLIUM 0.1 UL 0.1 UL 0.1 UL 0.1 UL 

CADMIUM 0.95 B 1.1 B 0.42 B 0.89 B 

CALCIUM 118000 114000 184000 193000 

CHROMIUM 1.7B 4.8 K 1.1 B 8.1 K 

COBALT 1.0 B 1.8 B 10.0 B 14.4 

COPPER 4.7 B 7.2 B 3.0 B 8.4 B 

CYANIDE 5.0 u 5.0 u 5.0 u 

IRON 65300 66400 56900 69000 

LEAD 5.6 B 5.5 B 1.3 B 17.3 K 

MAGNESIUM 23400 23000 31000 33100 

MANGANESE 1300 J .I270 J 4240 J 4470 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.2 B 4.7 B 15.4 21.8 

POTASSIUM 10700 10800 13800 15200 

SELENIUM 2.3 UL 2.3 UL 2.3 UL 2.3 UL 

SILVER 0.9 u 0.92 B 0.9 u 0.9 u 

SODIUM 54200 53000 40300 35900 

THALLIUM 4.8 B 4.2 B 4.5 B 3.6 B 

VANADIUM 1.4 I3 6.1 B 1.0 UL 11.7 B 

ZINC 14.2 B 21.9 K 95.1 46.6 K 



APPENDIX-H.2.2 

SITE 39/41 OCTOBER 1997 ANALYTICAL DATABASE 

* 

‘\ 

i 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
s41ss0010001 s41ss0020001 s41 ss0030001 s41ss0040001 s41ss0050001 
0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

1 o/22/97 1 o/22/97 1 o/22/97 1 o/22/97 lOl22i97 

s41ss01 S41 SS02 s41sso3 s41 sso4 s41sso5 

VOLATILES (pglkg) 

1, I, 1 -TRICHLOROETHANE 11 u 12 UJ 12 UJ 18 UJ 14 UJ 10 UJ 

1 ,I ,2,2-TETRACHLOROETHANE 11 u 12 UJ 12 UJ 18 UJ 14 UJ 10 UJ 

1 ,I ,2-TRICHLOROETHANE 11 u 12 UJ 12 UJ 18 UJ 14 UJ 10 UJ 

I, 1 -DICHLOROETHANE 11 u 12 UJ 12 u 18 UJ 14 UJ 10 UJ 

1 ,I-DICHLOROETHENE 11 u 12 UJ 12 u 18 UJ 14 UJ 10 UJ 

1.2-DICHLOROETHANE 11 u 12 UJ 12 u 18 UJ 14 UJ 10 UJ 

1 ,ZDICHLOROETHENE (TOTAL) 11 u 12 UJ 12 u 18 UJ 14 UJ 10 UJ 



SUMMARY I)F SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 S41SS0060001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: lOl22l97 1 o/22/97 lOl22i97 10122/97 10/22/97 lOl22l97 
LOCATION: s41sso1 S41 SS02 s41 sso3 s41sso4 s41 sso5 S41 SS06 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 
1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,CDICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,CDINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

P-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

P-NITROANILINE 

120 J 400 UJ 400 UJ 610 UJ 50 L 900 J 

380 UJ 400 UJ 400 UJ 610 UJ .470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 69 J 690 L 130 J 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

960 iJJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 



_’ 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 S41SS0060001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 -0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 10122/97 10122l97 10122/97 10122197 10122197 10122l97 
LOCATION: s41sso1 S41SSO2 s41sso3 s41sso4 S4lSSO5 S41SSO6 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

,. 

:5 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SlTE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s41ss0010001 S4lSSOO20001 s41ss0030001 s41ss0040001 s41ss0050001 
0.0 - 0.5 0.0 - 0.5 0.0-0.5’ 0.0 - 0.5 0.0 - 0.5 

lOl22l97 10122l97 lOl22l97 10122l97 10122l97 
s41ss01 S41 SS02 s41 sso3 s41 sso4 541 sso5 

SEMIVOLATILES (pglkg) 

DI-N-OCTYL PHTHALATE 

DIBENZO(A.H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

93 J 340 J 310 J 190 J 850 L 120 J 

380 UJ 50 J 41 J 160 J 570 L 130 J 

140 J 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

560 J 550 J 570 J 600 J 2900 L 910 J 

380 UJ 400 UJ 400 UJ 610 UJ 310 L 66 J 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

260 J 680 J 670 J 370 J 1600 L 290 J 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

380 UJ 400 UJ 48 J 63 J 980 L 230 J 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 

240 J 270 J 270 J 380 J 1800 L 720 J 

380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 

440 J 670 J 930 J 550 J 6100 L 680 J 

3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 

3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 

3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 

1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 

1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 

S41SS0060001 
0.0 - 0.5 

10122l97 

541 SS06 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41ss0030001 s41 ss0040001 s41ss0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 

SAMPLE DATE: lOl22l97 10122l97 lOl22l97 10122l97 10122l97 

LOCATION: s41ss01 s41 sso2 s41 sso3 s41 sso4 s41 sso5 

FIELD DUPLICATE OF: , 

PESTlClDESlPCBs (us/kg) 

S41SS0060001 
0.0 - 0.5 

10122l97 

S41 SS06 

ALPHA-CHLORDANE 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
AROCLOR-1 016 38 UJ 40 UJ 39 UJ 61 UJ 47 UJ 34 UJ 

AROCLOR-1221 77 UJ 79 UJ 79 UJ 120 UJ 94 UJ 68 UJ 
AROCLOR-1232 38 UJ 40 UJ 39 UJ 61 UJ 47 UJ 34 UJ 

’ AROCLOR-1242 38 UJ 40 UJ 39 UJ 81 UJ 47 UJ 34 UJ 
AROCLOR-1248 38 UJ 40 UJ 39 UJ 61 UJ 47 UJ 34 UJ 
AROCLOR-1254 38 UJ 40 UJ 39 UJ 61 UJ 47 UJ 34 UJ 
AROCLOR-1260 11000 J 650 J 330 J 890 J 13000 J 21000 J 
BETA-BHC 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
DELTA-BHC I:9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
DIELDRIN 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 
ENDOSULFAN I 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
ENDOSULFAN II 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 
ENDOSULFAN SULFATE 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 
ENDRIN 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 
ENDRIN ALDEHYDE 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 
ENDRIN KETONE 3.8 UJ 4 UJ 3.9 UJ 6.1 UJ 4.7 UJ 3.4 UJ 

GAMMA-BHC (LINDANE) 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
GAMMA-CHLORDANE 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.i UJ 

HEPTACHLOR I:9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 

HEPTACHLOR EPOXIDE 1.9 UJ 2 UJ 2 UJ 3 UJ 2.4 UJ 1.7 UJ 
METHOXYCHLOR 19 UJ 20 UJ 20 UJ 30 UJ 24 UJ 17 UJ 

TOXAPHENE 190 UJ 200 UJ 200 UJ 300 UJ 240 UJ 170 UJ 
CLICl9r3FTIPC ,**...,I,“\ CI”E;rl”L I IYY \p’Yvlyf, 
1,3,5-TRINITROBENZENE I 40.2 U 40.2 U I 40.2 UL 40.2 U 40.2 UL 40.2 U 
1.3-DINITROBENZENE 37.2 U I 37.2 U 37.2 UL I 37.2 U I 37.2 UL I 37.2 U 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS -OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41 ss0030001 s41ss0040001 s41ss0050001 S41 SSOO60001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 

SAMPLE DATE: lOl22l97 lOl22l97 10122l97 10122197 1 o/22/97 10122l97 

LOCATION: s41sso1 s41 sso2 s41 sso3 s41sso4 s41 sso5 541 SS06 

FIELD DUPLICATE OF: 

’ ENERGETICS (yglkg) 

2,4,6-TRINITROTOLUENE 35.6 U 35.6 U 35.6 UL 35.6 U 35.6 UL 35.6 U 

2-AMINO-4,6-DINITROTOLUENE 48.7 U 46.7 U 46.7 UL 46.7 U 46.7 UL 46.7 U 

P-NITROTOLUENE 81.4 U 81.4 U 81.4 UL 81.4 U 81.4 UL 81.4 U 

3-NITROTOLUENE 81.8 u 81.8 u 81.8 UL 81.8 u 81.8 UL 81.8 u 

4-AMINO-2,6-DINITROTOLUENE 40.9 u 40.9 u 40.9 UL 40.9 u 40.9 UL 40.9 u 

4-NITROTOLUENE 87.2 U 87.2 U 87.2 UL 87.2 U 87.2 UL 87.2 U 

HMX 70.5 u 70.5 u 70.5 UL 70.5 u 70.5 UL 70.5 u 

NITROCELLULOSE 28900 17500 u 24400 16900 U 17300 u 31600 

NITROGLYCERIN 10000 u 10000 u 10000 u 10000 u 10000 u 10000 u 

NITROGUANIDINE 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 115.4 

RDX 50.9 u 50.9 u 50.9 UL 50.9 u 50.9 UL 50.9 u 

TETRY L 163 U 163 U 163 UL 163 U 163 UL 163 U 

r METALS (mglkg) 

ALUMINUM 4660 J 3840 J 3770 J 4240 J 5790 J 9920 J 

ANTIMONY 0.59 UL 0.61 UL 0.9 L 2.0 L 10.6 L 2.6 UL 

ARSENIC 115 L 77.1 L 104 L 216 L 138 L 39.3. L 

BARIUM 40.2 L 53.1 L 51.9 L 75.8 L .80.0 L 192 L 

BERYLLIUM 0.12 B 0.15 B 0.28 B 0.19 B 0.35 B 0.1 UL 

CADMIUM 1.7 J 0.63 J 0.56 J 2.6 J 8.0 J 11.4 J 

CALCIUM 4420 1730 K 1730 K 7410 2770 111000 

CHROMIUM 10.6 J 11.0 J 13.4 J 14.6 J 26.7 J 22.1 J 

COBALT 4.3 J 2.8 J 5.0 J 4.8 J ‘5.9 J 3.8 J 

COPPER 18.7 L 10.6 L 14.5 J 22.6 L 105 L 49.7 L 

CYANIDE 0.17 U 0.29 0.22 u 0.38 U 0.22 u 0.27 

IRON 21200 10700 23500 38200 46300 13300 

LEAD 32.2 27.6 31.3 77.9 3540 91.1 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41 ss0050001 
0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

IO/22197 lOl22l97 lOl22l97 10122l97 10122l97 

s41sso1 S41SSO2 s41 sso3 541 sso4 541 sso5 

METALS (mglkg) 

S41SS0060001 
0.0 - 0.5 

10122l97 

S41 SS06 

MAGNESIUM 489 K 431 K 570 K 614 K 545 K 4940 

MANGANESE 90.3 L 98.3 L 114 L 137 L 204 L 172 L 

MERCURY 0.49 0.27 0.63 0.44 0.78 0.5 

NICKEL 7.1 B 9.6 B 13.1 B 12.3 B 20.3 B 17.3 B 

POTASSIUM 5’14 465 687 693 623 503 

SELENIUM 1.1 J 0.66 UJ 1.6 J 3.3 L 2.2 L 2.8 UJ 

SILVER 0.18 UJ 0.19 UJ 0.19 UJ 0.29 UJ 0.64 B 0.79 UJ 

SODIUM 55.7 B 79.4 B 90.1 B 223 B 149 B 198 U 

THALLIUM 0.79 B 0.68 UL 0.88 UL 1.5 B 0.81 UL 4.3 B 

VANADIUM 18.5 L 16.9 L 18.8 L 21.5 L 30.1 L 17.0 L 

ZINC 35.1 L 38.3 L 37.5 L 309 L 423 L 343 L 

GENERAL CHEMISTRY 

PH 8.65 6.07 I 6.49 I 6.9 I 7.36 I 11.9 I 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
’ SAMPLE NUMBER: s41ss0070001 S41SS0080001 S41DUPOO9 s41ss0090001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10122l97 lOl22l97 lOl22l97 10122l97 

LOCATION: s41sso7 S41 SSOE S41 SSOE s41 sso9 

FIELD DUPLICATE OF: S41SS0080001 

VOLATILES (pglkg) 

1 ,I ,I-TRICHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

1 ,I ,2,2-TETRACHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

1 ,I ,ZTRICHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

1 ,I-DICHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

1 ,I-DICHLOROETHENE 23 UJ 13 UJ 14 u 12 UJ 

1,2-DICHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

1,2-DICHLOROETHENE (TOTAL) 23 UJ 13 UJ 14 u 12 UJ 

1,2-DICHLOROPROPANE 23 UJ 13 UJ 14 u 12 UJ 

2-BUTANONE 23 UJ 13 UJ 14 u 12 UJ 

2-HEXANONE 23 UJ 13 UJ 14 u 12 UJ 

4-METHYL-2-PENTANONE 23 UJ 13 UJ 14 u 12 UJ 

ACETONE 23 UJ .13 UJ 14 u 12 UJ 

BENZENE 12 UJ 

BROMODICHLOROMETHANE 23 UJ 13 UJ 14 u 12 UJ 

BROMOFORM 23 UJ 13 UJ 14 u 12 UJ 

BROMOMETHANE 23 UJ 13 UJ 14 u 12 UJ 

CARBON DISULFIDE 23 UJ 13 UJ 14 UJ 12 UJ 

CARBON TETRACHLORIDE 23 UJ 13 UJ 14 u 12 UJ 

CHLOROBENZENE 23 UJ 13 UJ 14 u 12 UJ 

CHLOROETHANE 23 UJ 13 UJ 14 u 12 UJ 

CHLOROFORM 23 UJ 13 UJ 14 u 12 UJ 

CHLOROMETHANE 23 UJ 13 UJ 14 u 12 UJ 

CIS-1 ,SDICHLOROPROPENE 23 UJ 13 UJ 14 u 12 UJ 

DIBROMOCHLOROMETHANE 23 UJ 13 UJ 14 u 12 UJ 

ETHYLBENZENE 23 UJ 13 UJ 14 u 12 UJ 

HEXACHLOROBUTADIENE 790 UJ 420 UJ 470 UJ 410 UJ 

I 



SUMM 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-I ,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (pg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,CDINITROPHENOL 

2,CDINITROTOLUENE 

2,6-DINITROTOLUENE’ 

2-CHLORONAPHTHALENE 

P-CHLOROPHENOL 
2-METHy’iNAPHTH/iiENE 

2-METHYLPHENOL 

2-NITROANILINE 

\RY OF SURFACE SOIL ANALY 
SITE 39/41 - ORGAN11 

IHDIV-NSWC, INDll 

43 B 12 B 

23 UJ 13 UJ 

23 UJ 13 UJ 

23 UJ 13 UJ 

23 UJ 13 UJ 

23 UJ 13 UJ 

23 UJ 13 UJ 

23 UJ 13 UJ 

140 J 4800 J 

790 UJ 420 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

2000 UJ 1100 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

2000 UJ 1100 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 

790 UJ 420 UJ 
r-m I 

IICAL RESULTS - OCTOBER 1997 DATA 
:S PLANT/SCRAP YARD 
,N HEAD, MARYLAND 

~! 

15 B 16 B 

14 u 12 UJ 

14 u 12 UJ 

14 u 12 UJ 

14 u 12 UJ 

14 u 12 UJ 

14 u 12 UJ 

14 u 12 UJ 

470 UJ 410 UJ 

470 UJ 410 UJ 

470 UJ 410 UJ 

88 J 98 J 

470 UJ 410 UJ 

1200 UJ 1000 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s41ss0070001 S41SS0080001 S41DUP009 s41ss0090001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10122l97 lOl22l97 10122l97 10122l97 
LOCATION: s41 sso7 S41SSO8 S4l SSOE s41sso9 

FIELD DUPLICATE OF: S41SS0080001 

SEMIVOLATILES &g/kg) 

2-NITROPHENOL 790 UJ 420 UJ 470 UJ 410 UJ 

3,3’-DICHLOROBENZIDINE 790 UJ 420 UJ 470 UJ 410 UJ 

3-NITROANILINE 2000 UJ 1100 UJ 1200 UJ 1000 UJ 

4,6-DINITRO-2-METHYLPHENOL 2000 UJ 1100 UJ 1200 UJ 1000 UJ 

4-BROMOPHENYL PHENYL ETHER 790 UJ 420 UJ 470 UJ 410 UJ 

4-CHLORO-3-METHYLPHENOL 
3 

790 UJ 420 UJ 470 UJ 410 UJ 

4-CHLOROANILINE 790 UJ 420 UJ 470 UJ 410 UJ 

4-CHLOROPHENYL PHENYL ETHER 790 UJ 420 UJ 470 UJ 410 UJ 

4-METHYLPHENOL 200 J 420 UJ 470 UJ 410 UJ 

4-NITROANILINE 2000 UJ 1100 UJ 1200 UJ 1000 UJ 

4-NITROPHENOL 2000 UJ 1100 UJ 1200 UJ 1000 UJ 

ACENAPHTHENE 420 J 420 UJ 470 UJ 410 UJ 

ACENAPHTHYLENE 790 UJ 420 UJ 470 UJ 410 UJ 

ANTHRACENE 940 J 420 UJ 470 UJ 410 UJ 

BENZO(A)ANTHRACENE 1700 J 64 J 81 J 110 J 

BENZO(A)PYRENE 1600 J 49 J 67 J 88 J 

BENZO(B)FLUORANTHENE 3400 J 110 J 130 J 230 J 

BENZO(G,H,I)PERYLENE 1400 J 59 J 71 J 110 J 

BENZO(K)FLUORANTHENE 1100 J 420 UJ 470 UJ 410 UJ 

BlS(P-CHLOROETHOXY)METHANE 790 UJ 420 UJ 470 UJ 410 UJ 

BlS(2-CHLOROETHYL)ETHER 790 UJ 420 UJ 470 UJ 410 UJ 

BlS(2-ETHYLHEXYL)PHTHALATE 170 J 1200 J 430 J 2100 J 

BUTYLBENZYLPHTHALATE 790 UJ 420 UJ 470 UJ 410 UJ 

CARBAZOLE 240 J 420 UJ 470 UJ 410 UJ 

CHRYSENE 2600 J 210 J 170 J 320 J 

DI-N-BUTYL PHTHAIATE 84 J 55 J 65 J 440 J 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: s41ss0070001 S41SS0080001 S41DUP009 s41ss0090001 
DEPTH (feet): 0.0 - 0.5 0.0-0.5 0.0 - 0.5’ 0.0 - 0.5 

SAMPLE DATE: 10122/97 lOl22l97 lOl22l93 lOl22l97 

LOCATION: s41 sso7 S41SSO8 S41SSO8 s41 sso9 

FIELD DUPLICATE OF: S41SS0080001 

SEMlVOLATlLES @g/kg) 

DI-N-OCTYL PHTHAIATE 790 UJ 420 UJ 470 UJ 410 UJ 

DIBENZO(A,H)ANTHRACENE 650 J 420 UJ 470 UJ 410 UJ 

DIBENZOFURAN 590 J 420 UJ 470 UJ 410 UJ 

DIETHYL PHTHAIATE 120 J 420 UJ 470 UJ 98 J 

DIMETHYL PHTHALATE 790 UJ 420 UJ 470 UJ 410 UJ 

FLUORANTHENE 2900 J 97 J 110 J 170 J 

FLUORENE 340 J 420 UJ 470 UJ 410 UJ 

HEXACHLOROBENZENE 790 UJ 420 UJ 470 UJ 410 UJ 

HEXACHLOROCYCLOPENTADIENE 790 UJ 420 UJ 470 UJ 410 UJ 

HEXACHLOROETHANE 790 UJ 420 UJ 470 UJ 
.I 

410 UJ 

INDENO(l,2,3-CD)PYRENE 1400 J 50 J 66 J 120 J 

ISOPHORONE 790 UJ 420 UJ 470 UJ 410 UJ 

N-NITROSO-DI-N-PROPYIAMINE 790 UJ 420 UJ 470 UJ 410 UJ 

N-NITROSODIPHENYLAMINE 790 UJ 420 UJ 470 UJ 410 UJ 

NAPHTHALENE 740 J 420 UJ 470 UJ 410 UJ 

NITROBENZENE 790 UJ 420 UJ 470 UJ 410 UJ 

PENTACHLOROPHENOL 2000 UJ 1100 UJ 1200 UJ 1000 UJ 

PHENANTHRENE 1900 J 150 J 190 J 220 J 

PHENOL 790 UJ 420 UJ 470 UJ 410 UJ 

PYRENE 3500 J 140 J 160 J 190 J 

PESTICIDESIPCBs @g/kg) 

4,4’-DDD 7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

4,4’-DDE 7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

4,4’-DDT 7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

ALDRIN 3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

ALPHA-BHC 3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS -OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: I s41ss0070001 1 S41SS0080001 S41DUP009 Is41ss0090001 I I I 
DEPTH (feet): 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

0.0 - 0.5 0.0 - 0.5 

lOl22l97 10122l97 

s41 sso7 S41 SSOE 

PESTlClDESlPCBs &g/kg) 

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 SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

ENERGETICS (pglkg) 

1 ,J,BTRINITROBENZENE 1,3-DINITROBENZENE 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

78 UJ 42 UJ 47 UJ 41 UJ 

160 UJ 85 UJ 95 UJ 81UJ 

78 UJ 42 UJ 47 UJ 41 UJ 

78 UJ 42 UJ 47 UJ 41 UJ 

78 UJ 42 UJ 47 UJ 41 UJ 

78 UJ 42 UJ 47 UJ 41 UJ 

12000 J 180000 J 130000 J 16000 J 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

7.8 UJ 4.2 UJ 4.7 UJ 4.1 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

3.9 UJ 2.1 UJ 2.4 UJ 2 UJ 

39 UJ 21 UJ 24 UJ 20 UJ 

390 UJ 210 UJ 240 UJ 200 UJ 

40.2 U I 40.2 UL 40.2 U 40.2 U I I 37.2 U 37.2 UL I 37.2 U I 37.2 U I I 

0.0 - 0.5 0.0 - 0.5 

10122l97 10122l97 

S41SSO8 s41 sso9 

S41SS0080001 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/4-l - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN YEAD, MARYLAND 
1 SAMPLE NUMBER: s41ss0070001. S41SS0080001 S41DUP009 s41ss0090001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10122/97 10122l97 10122l97 lOl22l97 

LOCATION: s41 sso7 S41 SSOE S41 SSOE s41sso9 

FIELD DUPLICATE OF: S41SS0080001 

ENERGETICS &g/kg) 

2,4,6-TRINITROTOLUENE 35.6 U 35.6 UL 35.6 U 35.6 U 

2-AMINO-4,6-DINITROTOLUENE 46.7 U 46.7 UL 46.7 U 46.7 U 

2-NITROTOLUENE 81.4 U 81.4 UL 81.4 U 81.4 U 

3-NITROTOLUENE 81.8 u 81.8 UL 81.8 u 81.8 u 

4AMINO-2,6-DINITROTOLUENE 40.9 u 40.9 UL 40.9 u 40.9 u 

4-NITROTOLUENE 87.2 U 87.2 LJL 87.2 U 87.2 U 
HMX 70.5 u 70.5 UL 70.5 u 70.5 u 

NITROCELLULOSE 33200 29100 17400 u 17500 u 

NITROGLYCERIN 10000 u 10000 u 10000 U’ 10000 u 

NITROGUANIDINE 288.4 62.5 U 62.5 U 62.5 U 

RDX 50.9 u 50.9 UL 50.9 u 50.9 u 

TETRY L 163 U 163 UL 163 U 163 U 

METALS (mglkg) 

ALUMINUM 13800 J 3740 J 4370 J 3710 J 

ANTIMONY 5.9 UL 0.94 L 2.0 L 1.3 L 

ARSENIC 176 L 21.8 L 26.7 L 46.2 L 

BARIUM 148 L 82.6 L 57.7 L 68.2 L 

BERYLLIUM 0.23 UL 0.28 B 0.52 L 0.46 L 

CADMIUM 45.6 J 10.7 J 13.4 J 13.8 J 

CALCIUM 137000 1030 K 1380 K 2900 

CHROMIUM 88.2 J 45.1 J 26.5 J 33.9 J 

COBALT 8.8 J 9.4 J 6.6 J 12.1 J 

COPPER 189 L 72.7 L 76.7 L 86.6 L 
_ -- 

CYANIDE 0.52 0.28 u 0.3 u 0.33 

IRON 39300 53000 32500 39700 

LEAD 457 187 265 251 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

pz&y 
METALS (mglkg) 

I 

S41DUP009 
0.0 - 0.5 

10122/97 

S41 SS08 

S41SSOO80001 

s41 ss0090001 
0.0 - 0.5 

10/22/97 

s41 sso9 L 
MAGNESIUM I 9460 421 K I 521 K 726 K I 
MANGANESE 754 L I 238 L 136 L I 243 L I t 
MERCURY 3.9 0.29 0.29 0.15 

NICKEL 44.3 J 21.7 B 19.9 B 23.9 B 

POTASSIUM 702 404 437 600 

SELENIUM 6.3 UJ 0.7 UJ 1.1 J 2.2 J 

SILVER 4.0 J 1.8 J 1.6 J 0.82 B 

SODIUM 452 U 139 B 100 B 161 B 

THALLIUM 6.6 UL 0.73 UL 0.8 UL 0.71 UL 

VANADIUM 29.8 L 19.2 L 22.0 L 23.9 L 

ZINC 536 L 282 L 278 L 352 L 

GENERAL CHEMISTRY 

PH I 11.46 I 5.56 I 5.43 I 6.88 I I I 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s39sw0010001 s39sw0020001 S39DUP008 s39sw0030001 s39sw0040001 s39sw0060001 
1 o/2 1197 10121/97 10121/97 10/21/97 10/21/97 10121/97 

S39SDISWOl S39SD03/SW02 S39SD03/SW02 S39SDOSISW03 S39SDO6/SWO4 S39SD08ISW06 

s39sw0020001 

VULA I ILtY (ug/Lj 

CHLOROMETHANE 1 u 1 u 1 u 1 u iu 1 u 
CIS-1,2-DICHLOROETHENE -1 Ll 1 u 1 u iU iii IU 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u 1 u 1 u 

DIBROMOCHLOROMETHANE 1 u 1 u IU 1 u 1 u 1 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s39sw0010001 s39sw0020001 S39DUP008 s39sw0030001 

I o/2 1197 10/21/97 10/21/97 10121l97 

S39SD/SWOl S39SD03/SW02 S39SD03/SW02 S39SD05/SW03 

s39sw0020001 

997 DATA 

s39sw0040001 s39sw0060001 
1 o/21/97 10121/97 

S39SD06/SW04 S39SD08ISW06 

i. 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 

5u 6U 6U 5U 5U 5u 

20 u 22 u 22 u 21 u 20 u 20 u 

5u 6U 6U 5u 5U 5u 

5u 6U 6U 5u 5u 5u 

5U 6U 6U 5U 5u 5u 

20 u 22 u 22 u 21 u 20 u 20 u 

5u 6U 6U 5u 5u 5u 

5u 6U 6U 5u 5u 5u 

5u 6U 6U 5u 5u 5u 

5U 6U 6U 5u 5u 5U 

5U 6U 6U 5u 5u 5u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD . 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s39sw0010001 s39sw0020001 S39DUP008 s39sw0030001 s39sw0040001 S39SWOO60001 
SAMPLE DATE: IO/21197 IO/21197 10/21/97 10/21/97 10/21/97 10/21/97 

LOCATION: S39SDlSWOl S39SD03/SW02 S39SD03fSW02 S39SD05/SW03 S39SD06lSW04 S39SD08/SW06 

FIELD DUPLICATE OF: s39sw0020001 

SEMIVOLATILES (pg/L) 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s39sw0010001 s39sw0020001 S39DUPOOE s39sw0030001 s39sw0040001 S39SWOO60001 
SAMPLE DATE: 1012 1197 1012 1197 IO/21197 10/21/97 10/21/97 1012 1197 

LOCATION: S39SDISWOl S39SD03lSW02 S39SD03lSW02 S39SD05lSW03 S39SD06lSW04 S39SDO8lSWO6 
FIELD DUPLICATE OF: s39sw0020001 

SEMIVOLATILES @g/L) 

DI-N-OCTYL PHTHALATE 5 UJ 6 UJ 6 UJ 5 UJ 5 UJ 5 UJ 

DlBENZO(A,H)ANTHRACENE 5u 6U 6U 5u 5u 5U 

DIBENZOFURAN 5u 6U 6U 5u 5u 5u 

DIETHYL PHTHALATE 5u 6U 6U 5u 5u 5u 

DIMETHYL PHTHAIATE 5u 6U 6U 5u 5u 5u 

FLUORANTHENE 5u 6U 6U 5u 5U 5u 

FLUQRENE 5u 6U 6U 5u 5u 5u 

HEXACHLOROBENZENE 5u 6U 6U 5u 5u 5u 

HEXACHLOROCYCLOPENTADIENE 5 UJ 6 UJ 6 UJ 5 UJ 5 UJ 5 UJ 

HEXACHLOROETHANE 5u 6U 6U 5U 5u 5u 

INDENO(1,2,3GD)PYRENE 5u 6U 6U 5u 5u 5u 

ISOPHORONE 5u 6U 6U 5u 5U 5u 

N-NITROSO-DI-N-PROPYLAMINE 5u 6U 6U 5u 5u 5u 

N-NITROSODIPHENYIAMINE 5u 6U 6U 5u 5u 5u 

NAPHTHALENE 5u 6U 6U 5u 5u 5u 

NITROBENZENE 5u ,6 U 6U 5u 5u 5u 

PENTACHLOROPHENOL 20 u 22 u 22 u 21 u 20 u 20 u 

PHENANTHRENE 5lJ 6U 6U 5u 5u 5u 

PHENOL 5U 6U 6U 5u ill 5u 

PYRENE 5‘ u 6U 6U 5u 5u 5u 

METALS @g/L) 

ALUMINUM 139 B 410 918 133 B 131 B 190 B 

ANTIMONY 2.6 U 2.6 U 2.6 ti 2.6 U 2.6 U 2.6 U 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

BARIUM 72.3 64.7 64.6 72.8 74.2 63.9 

BERYLLIUM O.lU 0.14 B 0.11 B 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS #g/L) 

s39sw0010001 
10/21/97 

S39SDlSWOl 

s39sw0020001 S39DUP008 s39sw0030001 s39sw0040001 
10/21/97 10/21/97 10121/97 10/21/97 

S39SD03lSW02 S39SD03lSW02 S39SD05lSW03 S39SDO6lSWO4 

s39sw0020001 

CALCIUM 34200 26900 26600 34400 34300 

CHROMIUM 0.52 B 0.72 B 2.4 B 1.8 B 0.5 u 

COBALT 0.55 B 4.4 B 6.3 0.5 B 0.4 u 
COPPER 2.8 B 4.5 B 6.0 B 6.1 B 2.5 B 

CYANIDE 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

IRON 300 K 1060 K 1620 K 326 K 382 K 

LEAD 1.6B 5.2 L 5.0 L 2.1 B 1.9 B 

MAGNESIUM 34200 27300 25500 34300 33900 

MANGANESE 75.8 153 202 78.0 83.4 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.1 2.4 4.0 2.5 1.9 

POTASSIUM 12400 10400 9360 12400 12400 

SELENIUM 2.8 U 2.8 U 2.8 u 2.8 u 2.8 U 

SILVER 0.8 U 1.1 6.0 0.8 u 0.8 u 
SODIUM 172000 J 155000 J 211000 J 210000 J 

THALLIUM 2.9 UL 2.9 UL 2.9 UL 2.9 UL 2.9 UL 
VANADIUM 1.1 u 1.1 u 2.5 1.1 u 1.1 u 

ZINC 8.2 B 31.5 42.5 11.2 B 6.5 B 

S39SWOO60001 

S39SD08lSW06 

31100 

0.9 B 

0.52 B 

4.5 B 

5.0 u 

410 K 

4.1 B 

28500 

67.2 

0.1 .u 

2.9 

11000 

2.8 U 

0.8 u 

181000 J 

2.9 UL 

1.1 u 

16.0 



SUMMARY OF FURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s39sw0050001 

SAMPLE DATE: 10/21/97 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
‘SAMPLE NUMBER: s39sw0050001 

SAMPLE DATE: 1 o/21 197 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 

VOLATILES (PglL) 

ETHYLBENZENE 1 u 

HEXACHLOROBUTADIENE 5u 

METHYLENE CHLORIDE 1 B 

STYRENE 1 u 

TETRACHLOROETHENE 1 u 

TOLUENE 1 u 

TRANS-I ,2-DICHLOROETHENE 1 u 

TRANS-1,3-DICHLOROPROPENE 1 u 

TRICHLOROETHENE IU 

VINYL CHLORIDE 1 u 

XYLENES, TOTAL 1 u 

’ SEMIVOLATILES (PglL) 

‘2-CHLoRogAp~THAiENE 
5U I I I I I 

2-CHLOROPHENOL 5u 

2-METHYLNAPHTHALENE 5u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s39sw0050001 
SAMPLE DATE: 10/21/97 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/L) 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: s39sw0050001 
SAMPLE DATE: IO/21 197 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

DI-N-OCTYL PHTHALATE 5 UJ 

DIBENZO(A,H)ANTHRACENE 5u 

DIBENZOFURAN 5u 

DIETHYL PHTHALATE 5u 

DIMETHYL PHTHALATE 5u 

FLUORANTHENE 5u 

FLUORENE 5u 

HEXACHLOROBENZENE 5U’ 

HEXACHLOROCYCLOPENTADIENE 5 UJ 

HEXACHLOROETHANE 5u 

lNDENO(l,2,34D)PYRENE 5u 

ISOPHORONE 5u 

N-NITROSO-Dl-N-PROPYLAMINE 5u 

N-NITROSODIPHENYLAMINE 5u 

NAPHTHALENE 5u 

NITROBENZENE 5u 

PENTACHLOROPHENOL 20 u 

PHENANTHRENE 5u 

PHENOL 5u 

PYRENE 5u 

METALS @g/L) 

ALUMINUM 292 K 

ANTIMONY 2.6 U 

ARSENIC 3.3 u 

BARIUM 76.6 

BERYLLIUM 0.1 u 

CADMIUM 0.3 u 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s39sw0050001 
SAMPLE DATE: 10/21/97 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 

METALS (pg/L) 

CALCIUM I 33800 I I I I I 
I 

CHROMIUM 1.3 B 

COBALT 0.94 B I 

COPPER I 
3.6 B 

1 I I I I 
CYANIDE 5.0 u 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 2.8 U 

SILVER 0.8 U 

SODIUM 206000 J 

THALLIUM 2.9 UL 

VANADIUM 1.3 

ZINC 90.4 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATtON: 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S39SD0010001 S39SD0020001' S39SbOd30001 S39SD0040001 S39SD0050001 S39SDOO60001 
10/21/97 1 o/2 1197 10121197 10121197 10/21/97 10121/97 
S39SDISWOl S39SDO2 S39SD03lSW02 S39SD04 S39SD05lSW03 S39SDO6lSWO4 

1 , I,1 -TRICHLOROETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
1 ,I ,2,2-TETRACHLOROETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
1 ,I ,2-TRICHLOROETHANE 13 u 12 u 12 u 12 u 14 u 19u 
I,1 -DICHLOROETHANE 13u 12 u 12 u 12 u 14 u 19 u 
1 ,I -DICHLOROETHENE 13 u 12 u 12 u 12 u 14 u 19 u 
1 ,P-DICHLOROETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
1 ,P-DICHLOROETHENE (TOTAL) 13 u 12 u 12 u 12 u 14 u 19 u 

13u 1 ,P-DICHLOROPROPANE 12 u 12 u 12 u 14 u 19 u 

2-BUTANONE 13 u 12 u 12 u 12 u 14 u 19 u- 
2-HEXANONE 13 u 12 u 12 u 12 u 14 u 19 u 

4-METHYL-P-PENTANONE 13 u 12 u 12 u 12 u 14 u 19 u 
ACETONE 13 u 12 u 12 u 12 u 14 u 160 B 
BENZENE 13 u 12 u 12 u 12 u 14 u 19 u 

BROMODICHLOROMETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
BROMOFORM 13 IJ 12 u 12 u 12 u 14 u 19 u 
BROMOMETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
CARBON DISULFIDE 13 u 12 u 12 u 12 u 4J 10 J 
CARBON TETRACHLORIDE 13 u 12 u 12 u 12 u 14 u 19 u 
CHLOROBENZENE 13 u 12 u 12 u 12 u 14 u 19 u 
CHLOROETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
CHLOROFORM 13 u 12 u 12 u 12 u 14 u 19 u 

CHLOROMETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
CIS-1,3-DICHLOROPROPENE 13 u 12 u 12 u 12 u 14 u 19 u 
DIBROMOCHLOROMETHANE 13 u 12 u 12 u 12 u 14 u 19 u 
ETHYLBENZENE 13 u 12 u ?2 u 12 u 14 u 19 u 
HEXACHLOROBUTADIENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 620 UJ 
METHYLENE CHLORIDE 78 78 8B 8B 9B 13 B 



. 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S39SD0010001 S39SD0020001 S39SD0030001 S39SD0040001 S39SDOO50001 
1 o/2 1197 10/21/97 10121197 1 o/2 1197 10/21/97 

S39SDISWOl S39SD02 S39SD03lSW02 S39SD04 S39SDO5/SWO3 

S39SD0060001 
10/21/97 

S39SD06lSW04 

STYRENE 13 u 12 u 12 u 12 u 14 u 19 u 

TETRACHLOROETHENE 13 u 12 u 12 u 12 u 14 u 19 u 

TOLUENE 13 u 12 u 12 u 12 u 14 u 19 u 

TRANS-1,3-DICHLOROPROPENE 13 u 12 u 12 u 12 u 14 u 19 u 

TRICHLOROETHENE 13 u 12 u 12 u 12 u 14 u 19 u 

VINYL CHLORIDE 13 u 12 u 12 u 12 u 14 u 19 u 

XYLENES, TOTAL 13 u 12 u 12 u 12 u 14 u 19 u 

SEMlVOLATtLES balks) . . - -. 
1.2,4-TRICHLOROBENZENE 

1.2-DICHLOROBENZENE 

1.3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBIS(l-CHLOROPROPANE) 

2,4,5TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,SDINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

420 UJ 

420 UJ 

420 UJ 

420 UR 

420 UJ 

1100 UJ 

420 UJ 

420 UJ 

420 UJ 

1100 UJ 

420 UJ 

420 UJ 

420 UJ 

420 UJ 

420 UJ 

420 UJ 

1100 UJ 

420 UJ 

420 UJ 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 
. IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S39SD0010001 S39SDOO20001 S39SDOO30001 S39SD0040001 S39SD0050001 
SAMPLE DATE: 10/21/97 10/21/97 10/21/97 10121197 1 o/21/97 

LOCATION: S39SDISWOl S39SD02 S39SD03lSW02 S39SD04 S39SD05lSW03 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

S39SD0060001 
10/21/97 

S39SD06lSW04 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0010001 S39SD0020001 S39SD0030001 S39SDOO40001 S39SD0050001 S39SD0060001 
SAMPLE DATE: 10/21/97 10/21/97 10/21/97 10/21/97 10/21/97 10/21/97 

LOCATION: S39SDISWOl S39SD02 S39SDO3/SWO2 S39SD04 S39SD05lSW03 S39SD06lSW04 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND d 
SAMPLE NUMBER: S39SD0010001 S39SD0020001 .S39SD0030001 S39SD0040001 S39SD0050001 S39SD0060001 
SAMPLE DATE: 10/21/97 10/21/97 10/21/97 10/21/97 10/21/97 10/21/97 

LOCATION: S39SDlSWOl S39SD02 S39SD03/SW02 S39SD04 S39SD05lSW03 S39SD06lSW04 

FIELD DUPLICATE OF: 
na-a!.TmLII-.Cc.,n~m- ,..-1 I--\ 

r AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-I 260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

ENERGETICS @g/kg) 
1,3,BTRINITROBENZENE 

1 ,bDINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 

2-NiTROTOLijE;<E 

3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 

42 UJ 39 UJ 41 UJ 40 UJ 48 UJ 61 UJ 

42 UJ 39 UJ 41 UJ 40 UJ 48 UJ 61 UJ 

42 UJ 39 UJ 41 UJ 40 UJ 48 UJ 61 UJ 

42 UJ 39 UJ 41 UJ 40 UJ 48 UJ 61 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

2.1 UJ. 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

2.1 UJ 1.9 UJ 2 UJ 2 UJ 2.4 UJ 3.1 UJ 

21 UJ 19 UJ 20 UJ 20 UJ 24 UJ 31 UJ 

210 UJ 190 UJ 200 UJ 200 UJ 240 UJ 310 UJ 

40:2 U 40.2 U 40.2 U 40.2 U 40.2 U 40.2 U 

37.2 U 37.2 U 37.2 U 37.2 U 37.2 U 37.2 U 

35.6 U 35.6 U 35.6 U 35.6 U 35.6 U 35.6 U 

46.7 U 46.7 U 46.7 U 46.7 U 46.7 U 46.7 U 

8!.4 u 81.4 u 81.4 U 81.4 U 81.4 U 81.4 U 

81.8 u 81.8 u 81.8 u 81.8 u 81.8 u 81.8 u 

40.9 u 40.9 u 40.9 u 40.9 u 40.9 u 40.9 u 

. . . . 
i. 

_i 

.., 



SUMMARY.OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0010001 S39SD0020001 S39SDOO30001 S39SD0040001 S39SD0050001 S39SD0060001 
SAMPLE DATE: 1 o/2 1197 1 o/2 1197 IO/21 197 1012 1197 10/21/97 10/21/97 

LOCATION: S39SDISWOl S39SD02 S39SD03lSW02 S39SD04 S39SD05lSW03 S39SDO6lSWO4 
FIELD DUPLICATE OF: 

- ENERGETICS (vglkg) 

4-NITROTOLUENE 

HMX 

NITROCELLULOSE 

NITROGLYCERIN 

NITROGUANIDINE 

RDX 

TETRYL 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

87.2 U 87.2 U 87.2 U 87.2 U 87.2 U 87.2 U 

70.5 u 70.5 u 70.5 u 70.5 u 70.5 u 70.5 u 

14500 u 16400 U 23500 139000 27400 158000 

10000 u 10000 u 10000 u 10000 u 10000 u 10000 u 

62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 

50.9 u 50.9 u 50.9 u 50.9 u 50.9 u 50.9 u 

163 U 163 U 163 U 163 U 163 U 163 U 

3670 1310 990 834 3000 1920 

0.64 UL 0.6 UL 0.63 UL 0.69 L 0.74 UL 0.94 UL 

3.2 3.6 3.6 K 1.8 1.6 5.0 

16.3 35.4 7.8 7.6 22.4 32.7 

0.18 0.44 0.61 0.29 0.17 0.19 

0.07 u 0.21 0.81 K 0.28 B 0.21 B 0.15 B 

230 K 262 K 220 K 151 B 604 K 836 K 

7.4 J 8.9 J 27.8 J 12.3 J 5.9 J 5.4 J 

24.1 34.7 13.8 8.1 5.0 2.6 

5.4 4.8 27.6 6.7 3.8 6.6 

0.18 U 0.25 U 0.27 U 0.17 u 0.28 U 0.31 u 

11300 9860 20700 14200 4960 5510 

7.5 15.6 87.9 15.9 6.7 14.5 

247 J 148 J 1900 J 1910 J 465 J 347 J 

162 620 121 83.3 48.7 ‘46.6 

0.02 0.02 0.1 0.05 0.03 0.29 

4.4 7.7 39.8 21.1 4.5 4.2 

304 J 195 J 102 J 111 J 408 J 205 J 

0.68 u 0.65 U 0.68 UL 0.68 u 0.8 U 1.0 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0010001 S39SDOO20001‘ S39SD0030001 S39SDOO40001 S39SD0050001 S39SD0060001 
SAMPLE DATE: IO/21197 IO/21 197 10121/97 10/21/97 10121197 10121/97 

LOCATION: S39SD/SWOl S39SD02 S39SDO3/SWO2 S39SD04 S39SDO5/SWO3 S39SDO6/SWO4 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SILVER 0.2 u 2.6 66.4 306 0.27 1.7 

SODIUM 106 B 132 B 100 B 168 B 203 B 235 B 

THALLIUM 0.71 UL 0.67 UL 0.7 UL 0.7 UL 0.82 UL 1.0 UL 

VANADIUM 11.2 8.7 8.1 9.3 8.9 6.6 

ZINC 18.7 K 65.2 K 151 K 63.4 K 21.0 K 27.3 K 

AVStSIMUL~NEOUSLY EXTRACTED IWETALS (mglkg) 

ACID VOLATILE SULFIDE 0.43 u 0.64 1.04 2.54 5.02 8.35 ,. 

CADMIUM(SEM) 0.16 U 0.15 u 0.41 J 0.15 u 0.18 U 0.23 U .” 

COPPER(SEM) 1.2 2.2 12.2 2.5 3.0 8.7 . ” d 

LEAD(SEM) 4.5 12.0 54.1 9.5 9.3 25.4 ., . 

MERCURY(SEM) 0.02 B 0.02 B 0.01 u 0.01 u 0.01 u o.oi u i:. 

NICKEL(SEM) 1.3 u 1.7 K 4.6 B 1.2 u 2.1 2.5 

ZINC(SEM) 7.1 16.8 90.9 25.2 17.3 101 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON I 
1480 1070 1400 

I 
1460 9800 29200 

I 
GENERAL CHEMISTRY 

PH I 
6.37 

I 
7.06 I 6.74 I 6.61 

I 
7.21 I 6.55 

I 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0070001 S39SDOO80001 
SAMPLE DATE: 1 o/2 1197 10/21/97 

LOCATION: S39SD07/SW05 S39SDO8/SWO6 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

1 ,l,l-TRICHLOROETHANE 31 u 25 UJ 

1 ,I ,2,2-TETRACHLOROETHANE 31 u 25 UJ 

1 ,I ,P-TRICHLOROETHANE 31 u 25 UJ 

1, I-DICHLOROETHANE 31 u 25 UJ 

1 ,I-DICHLOROETHENE 31 u 25 UJ 

1,2-DICHLOROETHANE 31 u 25 UJ 

1 ,P-DICHLOROETHENE (TOTAL) 31 u 25 UJ 

1 ,ZDICHLOROPROPANE 31 u 25 UJ 

P-BUTANONE 390 200 J 

2-HEXANONE 31 u 25 UJ 

4-METHYLZ-PENTANONE 31 u 25 UJ 

ACETONE 2400 J 1100 J 

BENZENE 31 u 25 UJ 

BROMODICHLOROMETHANE 31 u 25 UJ 

BROMOFORM 31 u 25 UJ 

BROMOMETHANE 31 u 25 UJ 

CARBON DISULFIDE 23 J 14 J 

CARBON TETRACHLORIDE 31 u 25 UJ 

CHLOROBENZENE 31 u 25 UJ 

CHLOROETHANE 31 u 25 UJ 

CHLOROFORM 31 u 25 UJ 

CHLOROMETHANE 31 u 25 UJ 

CIS-1 ,&DICHLOROPROPENE 31 u 25 UJ 

DIBROMOCHLOROMETHANE 31 u 25 UJ 

ETHYLBENZENE 31 u 25 UJ 

HEXACHLOROBUTADIENE 1000 UJ 830 UJ 

METHYLENE CHLORIDE 23 B 22 B 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SDOO70001 S39SD0080001 
SAMPLE DATE: IO/21197 IO/21197 

LOCATION: S39SD07/SW05 S39SD08/SW06 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (vglkg) 

1,2,4-TRICHLOROBENZENE 

1 ,P-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,SDINITROTOLUENE 

P-CHLORONAPHTHALENE 

P-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NiTROANiLlNE 

P-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

31 u 25 UJ 

31 u 25 UJ 

31 u 25 UJ 

31 u 25 UJ 

31 u 25 UJ 

31 u 25 UJ 

31 u 25 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 630 UJ 

2600 UJ 2100 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

2600 UJ 2100 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 030 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 

2600 UJ 2100 UJ 

1000 UJ 830 UJ 

1000 UJ 830 UJ 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
r SAMPLE NUMBER: S39SDOO70001 S39SD0080001 

SAMPLE DATE: 1012 1 I97 10/21/97 

LOCATION: S39SDO7lSWO5 S39SD08lSW06 

FIELD DUPLICATE OF: 

SEMIVOLATILES (yglkg) 

BENZO(A)ANTHRACENE 1000 UJ 95 J 

BENZO(A)PYRENE 1000 UJ 830 UJ 

BENZO(B)FLUORANTHENE 130 J 130 J 

BENZO(G,H,I)PERYLENE 1000 UJ 830 UJ 

BENZO(K)FLUORANTHENE 1000 UJ 830 UJ 

BlS(Z-CHLOROETHOXY)METHANE 1000 UJ 830 UJ 

BlS(2-CHLOROETHYL)ETHER 1000 UJ 830 UJ 

BlS(Z-ETHYLHEXYL)PHTHAlATE 1000 UJ 88 J 

BUTYLBENZYL PHTHALATE 1000 UJ 830 UJ 

CARBAZOLE 1000 UJ 830 UJ 

CHRYSENE 160 J 100 J 

Dl-N-BUTYL PHTHAIATE 620 J 640 J 

DI-N-OCTYL PHTHALATE 1000 UJ 830 UJ 

DlBENZO(A,H)ANTHRACENE 1000 UJ 830 UJ 

DIBENZOFURAN 1000 UJ 830 UJ 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD. 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0070001 S39SDOO80001 
SAMPLE DATE: 10/21/97 IO/21 197 

LOCATION: S39SDO7lSWO5 S39SD08lSW06 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

DIETHYL PHTHALATE 1000 UJ 830 UJ 

DIMETHYL PHTHAlATE 1000 UJ 830 UJ 

FLUORANTHENE 190 J 170 J 

FLUORENE 1000 UJ 830 UJ 

HEXACHLOROBENZENE 1000 UJ 830 UJ 

HEXACHLOROCYCLOPENTADIENE 1000 UJ 830 UJ 

HEXACHLOROETHANE 1000 UJ 830 UJ 

lNDENO(l,2,3-CD)PYRENE 1000 UJ 830 UJ 

ISOPHORONE 1000 UJ 830 UJ 

N-NITROSO-DI-N-PROPYLAMLNE 1000 UJ 830 UJ 

N-NITROSODIPHENYLAMINE 2000 J 3100 J 

NAPHTHALENE 1000 UJ 830 UJ 

NITROBENZENE 1000 UJ 830 UJ 

PENTACHLOROPHENOL 2600 UJ 2100 UJ 

PHENANTHRENE 150 J 150 J 

PHENOL 1000 UJ 830 UJ 

PYRENE 240 J 160 J 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 7.7 J 6J 

4,4’-DDE 6J 4.1 J 

4,4’-DDT 11’ UJ 8.3 UJ 

ALDRIN 5.3 UJ 4.1 UJ 

ALPHA-BHC 5.3 UJ 4.1 UJ 

ALPHA-CHLORDANE 5.3 UJ 4.1 UJ 

’ AROCLOR-iOi6 I 110 UJ I 83 UJ I I I 1 

AROCLOR-1221 210 UJ 170 UJ 

AROCLOR-1232 110 UJ 83 UJ 



SUMMARY.OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0070001 S39SD0080001 
SAMPLE DATE: 1 o/21/97 10/21/97 

LOCATION: S39SDO7lSWO5 S39SDO8lSWO6 

FIELD DUPLICATE OF: 

PESTlClDESlPCEs (pg/kg) 

AROCLOR-1242 110 UJ 63 UJ , 

AROCLOR-1248 110 UJ 83 UJ 

AROCLOR-1254 110 UJ 83 UJ 

AROCLOR-1260 110 UJ 83 UJ 

BETA-BHC 5.3 UJ 4.1 UJ 

DELTA-BHC 5.3 UJ 4.1 UJ 

DIELDRIN 11 UJ 8.3 UJ 

ENDOSULFAN I 5.3 UJ 4.1 UJ 

ENDOSULFAN II IIUJ 8.3 UJ 

ENDOSULFAN SULFATE 11 UJ 8.3 UJ 

ENDRIN 11 UJ 8.3 UJ 

ENDRIN ALDEHYDE 11 UJ 8.3 UJ 

ENDRIN KETONE 11 UJ 8.3 UJ 

GAMMA-BHC (LINDANE) 5.3 UJ 4.1 UJ 

GAMMA-CHLORDANE 5.3 UJ 4.1 UJ 

HEPTACHLOR 5.3 UJ 4.1 UJ 

HEPTACHLOR EPOXIDE 5.3 UJ 4.1 UJ 

METHOXYCHLOR 53 LiJ 41 UJ 

TOXAPHENE 530 UJ 410 UJ 

ENERGETICS (pglkg) 

1,3,5-TRINITROBENZENE 40.2 U 40.2 U 

1,3-DINITROBENZENE 37.2 U 37.2 U 

2,4,6-TRINITROTOLUENE 35.6 U 35.6 U 

2-AMINO-4,6-DINITROTOLUENE 46.7 U 46.7 U 

2-NITROTOLUENE 81.4 u 81.4 U 

3-NITROTOLUENE 81.8 u 81.8 u 

4-AMINO-2,6-DINITROTOLUENE 40.9 u 40.9 u 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0070001 S39SDOO80001~ 
SAMPLE DATE: 10/21/97 10/21/97 

LOCATION: S39SD07lSW05 S39SD08lSW06 

FIELD DUPLICATE OF: 

ENERGETICS &g/kg) 

4-NITROTOLUENE 87.2 U 87.2 U 

HMX 70.5 u 70.5 u 

NITROCELLULOSE 1460000 1580000 

NITROGLYCERIN 10000 u 10000 u 

NITROGUANIDINE 62.5 U 62.5 U 

RDX 50.9 u 50.9 u 

TETRYL 163 U 163 U 

METALS (mglkg) 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S39SD0070001 S39SDOO80001 
SAMPLE DATE: 10/21/97 10/21/97 

LOCATION: S39SDO7lSWO5 S39SD08lSW06 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SILVER 26.6 6.8 

SODIUM 329 B 364 B 

THALLIUM 1.8 UL 1.4 UL 

VANADIUM 49.7 33.5 

ZINC 273 K 188 K 

AVSISIMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACID VOLATILE SULFIDE 700 1260 

CADMIUM(SEM) 0.4 u 0.72 J 

COPPER(SEM) 2.0 u 10.2 

LEAD(SEM) 60.5 57.9 

MERCURY(SEM) 0.02 u 0.01 u 

NICKEL(SEM) 9.9 7.2 B 

ZINC(SEM) 225 88.1 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 40500 I 37700 I 
GENERAL CHEMISTRY 

PH 6.85 6.99 I I 



SUMMARY OF GROUNDWATER ANAiYTlCAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SAMPLE NUMBER: 1 S41GW001F001 
10122197 

S41MWOl 

Filtered 

I 

VOLATILES &s/L) 

1,l ,I -TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 .I .2-TRICHLOROETHANE 
I 

1 .I -DICHLOROETHANE I 

1, I-DICHLOROETHENE 

1,2-DIBROMO-3CHLOROPROPANE 

1.2-DIBROMOETHANE 
I 

1.2-DICHLOROETHANE I 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

I 

CHLOROFORM I 

CIS-1,2-DICHLOROETHENE 

CIS-1.3-DICHLOROPROPENE 

S41GW001U001 
10/22/97 

S41MWOl 

Unfiltered 

1 u 1 u 1 u 

IU 1 u 1 u 

1 II 1 u 1 u 

1 u 1 u 1 u 

1 u 1 u 1 u 

1 u 1 u 1 u 

1 u 1 u 2 

1 u 1 u 1 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S41GW001F001 S41GW001U001 S41GW002F001 S41GW002U001 S41GW003F001 

10122l97 1 o/22/97 1 o/22/97 1 o/22/97 10/22/97 

S4lMWOl 541 MWOI 541 MW02 S41 MW02 S41MW03 

Filtered Ucfiltered Filtered Unfiltered Filtered 

S41GW003U001 
10122197 

S41MW03 

Unfiltered 

DIBROMOCHLOROMETHANE 1 u 1 u 1 u 

ETHYLBENZENE 1 u 1 u 1 u 

HEXACHLOROBUTADIENE 5u 5u 5u 

METHYLENE CHLORIDE 2u 2u 2u 

STYRENE 1 u 1 u 1 u 

TETRACHLOROETHENE 1 u 1 u 1 u 

TOLUENE 1 u 1 u 1 u 

TRANS-1,2-DICHLOROETHENE 1 u 1 u 1 u 

TRANS-1 ,bDICHLOROPROPENE 1 u 1 u 1 u 

TRICHLOROETHENE 8 1 u 32 

VINYL CHLORIDE 1 u 1 u 1 u 

XYLENES, TOTAL 1 u 1 u 1 u 

SEMIVOLATILES (pglL) 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S41GW001F001 S41GW001U001 S41GW002F001 S41GW002U001 S41GW003F001 

10/22/97 IO/22197 10122/97 1 o/22/97 10/22/97 

S41MWOl S41 MWOI S41MWO2 S41MW02 S41MW03 

Filtered Unfiltered Filtered Unfiltered Filtered 

S41GW003UOOl 
10122197 

S41MW03 

Unfiltered 

SEMIVOLATILES (PglL) 

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 

5u 5u 5u 

5U 5u 5u 

5u 5u 5U 

21 u 20 u 21 u 

5u 5u 5u 

5u 5u 5u 

21 u 20 u 21 u 

21 u 20 u 21 u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

21 u 20 u 21 u 

21 u 20 u 21 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S41GW001F001 S41GW001U001 S41GW002F001 S41GW002U001 S41GW003FOOl S41GW003U001 
SAMPLE DATE: 10122197 lOl22l97 10122197 1 O/22/97 10122197 10122197 

LOCATION: S41MWOl S4lMWOl S41 MW02 S41 MW02 S41 MW03 S41 MW03 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

PESTlClDESlPCBs (pg/L) 

4,4’-DDD 0.021 u 0.021 u 0.021 u 
4$-DDE 0.021 u 0.021 u 0.021 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S41GW001F001 S41GW001U001 'S41GW002FOOi S41GW002U001 S41GW003FOO1 

SAMPLE DATE: 10122197 10122197 10122197 10122197 10122197 

LOCATION: S41MWOl S41 MWOI S41MW02 S4 1 MW02 S4 1 MW03 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs &g/L) 

S41GW003U001 
10122197 

S41MWO3 

Unfiltered 

L 

4,4’-DDT 0.021 u 0.021 u 0.021 u 
ALDRIN 0.01 u 0.011 u 0.01 u 

ALPHA-BHC 0.01 u 0.011 u 0.01 u 
ALPHA-CHLORDANE 0.01 u 0.011 u 0.01 u 

AROCLOR-1016 0.21 u 0.21 u 0.21 u . . 
AROCLOR-1221 0.41 u 0.43 u 0.41 u 
AROCLOR-1232 0.21 u 0.21 u 0.21 u ._ 
AROCLOR-I 242 0.21 u 0.21 u 0.21 u 
AROCLOR-1248 0.21 u 0.21 u 0.21 u 
AROCLOR-1254 0.21 u 0.21 u 0.21 u 
AROCLOR-I 260 0.21 u 0.21 u 0.21 u 

BETA-BHC 0.01 u 0.011 u 0.01 u 
DELTA-BHC 0.01 u 0.011 u 0.01 u 
DIELDRIN 0.021 u 0.021 u 0.021 u 
ENDOSULFAN I 0.01 u 0.011 u 0.01 u 

ENDOSULFAN II 0.021 u 0.021 u 0.021 u 
ENDOSULFAN SULFATE 0.021 u 0.021 u 0.021 u 
ENDRIN 0.021 u 0.021 u 0.021 u 
ENDRIN ALDEHYDE 0.021 u 0.021 u 0.021 u 

ENDRIN KETONE 0.021 u 0.021 u 0.021 u 
GAMMA-BHC (LINDANE) 0.01 u 0.011 u 0.01 u 
GAMMA-CHLORDANE 0.01 u 0.011 u 0.01 u 
HEPTACHLOR 0.01 u 0.011 u 0.01 u 
fiEPTAC$OR Er”OXIDE 0.01 u 0.011 u 0.01 u 

METHOXYCHLOR 0.1 u 0.11 u 0.1 iJ 
TOXAPHENE 1 u 1.1 u IU 



i 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

ENERGETICS (pg/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS -OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S41GW001F001 S41GW001U001 S41GW002F001 S41GW002U001 S41GW003F001 
10122197 10122197 1 O/22/97 10122197 10122197 

S41 MWOI S41MWOl S41 MW02 S41MW02 S41MW03 

Filtered Unfiltered Filtered Unfiltered Filtered 

S41GW003U001 
10122197 

S41 MW03 

Unfiltered 

1,3,5TRINITROBENZENE 0.6 U 0.6 u 0.6 U 

1,3-DINITROBENZENE 0.6 U 0.6 U 0.6 U 

2,4,6-TRINITROTOLUENE 0.6 U 0.6 U 0.6 U 

2AMINO-4,6-DINITROTOLUENE 0.6 U 0.6 U 0.6 U 

2-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

3-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

4AMINO-2,6-DINITROTOLUENE 0.6 U 0.6 U 0.6 U 

4-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

HMX 1.3 u 1.3 u 1.3 u 

RDX 1.3 u 1.3 u 1.3 u 

TETRYL 1.3 u 1.3 u 1.3 u 

METALS (pg/L) 

ALUMINUM 98.2 B 121 B 73.3 B 907 2760 3230 

AN.TlMONY 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 

ARSENIC 3.3 u 3.3 u 4.4 L 37.6 3.3 u 3.3 u 

BARIUM 204 23.6 376 142 205 16.7 

BERYLLIUM 2.8 2.9 0.37 B 4.3 4.3 4.8 

CADMIUM 0.97 B 0.95 B 0.74 B 1.2 B 0.91 B 1.5 B 

CALCIUM 15400 14900 6320 K 6490 K 33400 38100 

CHROMIUM 0.5 u 0.5 u 0.51 B 3.1 B 0.74 B 0.5 u 

COBALT 159 158 35.4 B 39.0 B 212 248 

COPPER 10.9 B 11.8 B 5.8 B 13.1 B 21.4 B 

CYANIDE 5.0 u 5.0 u 5.0 u 

IRON 27.4 B 145 B 22200 49600 26.8 B 10.0 u 

LEAD 1.0 UJ 1.0 UJ 1.0 UJ 1.0 B 1.0 B 1.0 UJ 

MAGNESIUM 11700 11500 3740 K 3950 K 10600 12500 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

METALS (pglL) 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S41GW001F001 S41GWOO1UO01 S41GW002F001 S41GW002U001 S41GW003FOOi 

10122197 10122l97 10122197 10122197 10122197 

S41 MWOI S4IMWOl S41 MW02 S41 MW02 S41 MW03 

Filtered Unfiltered Filtered Unfiltered Filtered 

S41GW003U001 
10122197 

S41 MWO3 

Unfiltered 

MANGANESE 409 407 460 506 463 535 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 78.1 B 78.0 B 11.5 B 13.9 B 93.9 B 108 B 

POTASSIUM 4990 4910 2590 2780 5930 6620 

SELENIUM 2.8 U 2.8 UJ 2.8 UJ 2.8 UJ 2.8 UJ 2.8 UJ 

SILVER 0.8 u 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 

SODIUM 44600 39000 25800 22300 34800 34500 

THALLIUM 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 0 

VANADIUM 1.1 u 1.1 u 1.1 u 7.8 1.1 u 1.1 u 

ZINC 327 238 137 41.5 B 362 296 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES &g/L) 

S41GW004F001 
10123i97 

s41 PWO7 

Filtered 

~ I, I, 1 -TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

I,1 ,P-TRICHLOROETHANE 

1, I-DICHLOROETHANE 

1 ,I-DICHLOROETHENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROETHANE 

1 ,P-DICHLOROPROPANE 

P-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 ,P-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

S41DUPOlO-F 
10/23/97 

S4lPWO7 

Filtered 

S41GW004FOOl 

S4lGW004UOOl 
10123197 

541 PWO7 

Unfiltered 

S41DUPOlO 
10123197 

s41 PWO7 

Unfiltered 

S4lGW004UOOl 

1 u 1 u 

1 u 1 u 

5 UR 5 UR 

5U 5u 

5 UR 5 UR 

1 u IU 

I 1 u I 1 u I I 1 u 1 u 

I 1 u I 1 u I I 
1 u 1 u I 

I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S41GW004FOOl S4lDUPOlO-F S41GW004U001 S4lDUPOlO 
SAMPLE DATE: 10123l97 10123197 10123l97 10123197 

LOCATION: s4 1 PWO7 S4lPWO7 s4 1 PWO7 s4 1 PWO7 

FILTERING: Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S41GW004F001 S4lGW004UOOi 

VOLATILES (pg/L) 

DIBROMOCHLOROMETHANE 1 u 1 u 

ETHYLBENZENE IU 1 u 

HEXACHLOROBUTADIENE 5u 5u 

METHYLENE CHLORIDE 2u ZU 

STYRENE IU IU 

TETRACHLOROETHENE 1 u 1 u 

TOLUENE 1 u 1 u 

TRANS-1 ,P-DICHLOROETHENE lU IU 

TRANS-1,3-DICHLOROPROPENE 1 u IU 

TRICHLOROETHENE 1 u 1 u 

VINYL CHLORIDE IU 1 u 

XYLENES, TOTAL IU 1 u I 

SEMIVOLATILES &g/L) 

1,2,4-TRICHLOROBENZENE 1 u 1 u 

1 ,P-DICHLOROBENZENE IU 1 u 

1,3-DICHLOROBENZENE 1 u 1 u 

1,4-DICHLOROBENZENE 1 u 1 u 

2,2’-OXYBlS(l-CHLOROPROPANE) 5u 5u 

2 4 5-TRICHLOROPHENOL I 21 u 20 u 

^, . . 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

S4lGW004FOOl 
lOl23l97 

s41 PWO7 

Filtered 

S4lDUPOlO.F 
lOl23l97 

s41 PWO7 

Filtered 

S41GW004F001 

S41GW004U001 
10123197 

s41 PWO7 

Unfiltered 

S4lDUPOlO I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARQ 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
‘SAMPLE NUMBER: S41GW004F001 S4lDUPOlO-F S41GW004U001 S4lDUPOlO 

SAMPLE DATE: 10123l97 10123/97 10123l97 10123l97 

LOCATION: s41 PWO7 s41 PWO7 s41 PWO7 s41 PWO7 

FILTERING: Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S41GW004F001 S41GW004U001 

SEMIVOLATILES ha/Lb 

BUTYLBENZYL PHTHALATE 5u 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 

HEXACHLOROCYCLOPENTADIENE 5u 5u 

HEXACHLOROETHANE 5U 5u. 

INDENO( 1 ,P,bCD)PYRENE 5U 5u 

ISOPHORONE 5u 5U 
I J 

N-NITROSO-DI-N-PROPYLAMINE 
I 

5u 5u 

N-NITROSODIPHENYLAMINE 5u 5u I 

NAPHTHALENE 5u 5u 

NITROBENZENE 5u 5u 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 
neEIIPlncC,fw-Pr ,,‘“,, \ l-CL7 r I”,YLYII ““I ,pa -, 

I 
21 u 20 u 

5u 5u 

5u 5U 

5u 5u I 

1 

4,4’-DDD 0.021 u 0.021 u 

4$-DDE 0.021 u 0.021 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

d 
PESTlClDESlPC6.s @g/L) 

S41GW004FOOl 
1 O/23/97 

s41 PWO7 

Filtered 

S4lDUPOlO-F 
10123197 

s41 PWO7 

Filtered 

S41GW004F001 

S41GW004UOOl 
lOl23l97 

s4 1 PWO7 

Unfiltered 

S4lDUPOlO 
lOl23l97 

s41 PWO7 

Unfiltered 

S41GW004UOOl I= 
4,4’-DDT 0.021 u 0.021 u , . 

ALDRIN 0.01 u 0.01 u 

ALPHA-BHC 0.01 u 0.01 u 

ALPHA-CHLORDANE 0.01 u 0.01 u 

AROCLOR-1016 0.21 u 0.21 u 

AROCLOR-1221 0.41 u 0.42 U 

AROCLOR-1232 0.21 u 0.21 u 

AROCLOR-1242 0.21 u 0.21 u 

AROCLOR-1248 0.21 u 0.21 u 

AROCLOR-1254 0.21 u 0.21 u 

AROCLOR-1260 0.21 u 0.21 u 

BETA-BHC 0.01 u 0.01 u 

DELTA-BHC 0.01 u 0.01 u 

GAMMA-BHC (LINDANE) 0.01 u 0.01 u 

GAMMA-CHLORDANE 0.01 u 0.01 u 

HEPTACHLOR 0.01 u 0.01 u 

HEPTACHLOR EPOXIDE 0.01 u 0.01 u 

METHOXYCHLOR 0.1 u 0.1 u 

TOXAPHENE 1 u 1 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S41GW004FOOI S4lDUPOlO-F’ S41GW004UOOl S4lDUPOlO 

SAMPLE DATE: 10123197 10123l97 10123197 10123197 

LOCAilON: s41 PWO7 s41 PWO7 54 1 PWO7 s4 1 PWO7 

FILTERING: Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S41GW004FOOl S41GW004UOOl 

ENERGETICS @g/L) 

1,3,5TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2-AMINO-4.6-DINITROTOLUENE 

P-NITROTOLUENE 

3-NITROTOLUENE 

4AMINO-2,6-DINITROTOLUENE 

4-NITROTOLUENE 

HMX 1.3u 

NITROCELLULOSE 

NITROGLYCERIN 

NITROGUANIDINE 

RDX 

TETRYL 

METALS (pg/L) 



METALS @g/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S41GW004FOOl S41DUPOlO-F S41GW004UOOl S41DUPOlO 
10123197 10123197 10123197 10123197 

s41 PWO7 s41 PWO7 s41 PWO7 s41 PWO7 

Filtered Filtered Unfiltered Unfiltered 

S41GW004FOOl S41GW004U001 

IRON 61.0 B 51.9 B 61.3 B 95.9 B 

LEAD 3.4 B 5.6 B 2.5 B 11.3 K 

MAGNESIUM 363 K 308 B 280 B 329 K 

MANGANESE 14.1 J 12.6 J 14.0 J 15.5 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 1.0 u 1.5 B 1.2 B 1.4 B 

POTASSIUM 2640 J 2760 J 2570 J 2760 J 

SELENIUM 2.3 U 2.3 U 2.3 U 2.3 U 

SILVER 0.9 u 0.9 u 0.9 u 0.9 u 

SODIUM 79800 77300 71300 77500 

THALLIUM 2.3 U 3.2 B 3.1 B 4.2 B 

VANADIUM 1.0 u 1.0 u 1.0 u 1.0 u 

1 ZINC 34.0 K I 54.3 I 3.0 B I 4.1 B I I 



APPENDIX H.2.3 

SITE 42 OCTOBER 1997 ANALYTICAL DATABASE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 

, 
S42SSOOlOOOl S42SSOO20001 S42SSOO30001 S42DUP002 

DEPTH (feet): 0.0 -0.5 0.0 - 0.5 0.0-0.5 0.0 - 0.5 

SAMPLE DATE: IO/IO/97 10110/97 10110/97 10/10l97 

LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 

_ FIELD DUPLICATE OF: S42SSOO30001 

VOLATILES (pglkg) 

1 ,I ,I-TRICHLOROETHANE 12 UJ 11 u 11 u 11 u 

1 ,1,2,2-TETRACHLOROETHANE 12 UJ 11 u 11 u 11 u 

1 ,I ,P-TRICHLOROETHANE 12 UJ 11 u 11 u 11 u 

1 ,I -DICHLOROETHANE 12 u 11 u 11 u 11 u 

I, 1 -DICHLOROETHENE 12 u 11 u 11 u 11 u 

1 ,ZDICHLOROETHANE 12 u II u 11 u II u 

1,2-DICHLOROETHENE (TOTAL) 12u 11 u 11 u II u 

1 ,ZDICHLOROPROPANE 12 UJ 11 u 11 u 11 u 

P-BUTANONE 12 UJ 11 u II u 11 u 

P-HEXANONE 12 UJ 11 UJ 11 u 11 u 

4-METHYL-2-PENTANONE 12 UJ II UJ 11 u 11 u 

ACETONE 12 u 11 u 11 u 11 u 

BENZENE 12 UJ 11 u 11 u 11 u 

BROMODICHLOROMETHANE 12 UJ 11 u 11 u 11 u 

BROMOFORM 12 UJ 11 u 11 u 11 u 

BROMOMETHANE 12 u 11 u 11 u 11 u 

CARBON DISULFIDE 12 u 11 u 11 u 11 u 

CARBON TETRACHLORIDE 12 UJ 11 u 11 u II u 

CHLOROBENZENE 12 UJ 11 UJ 11 u 11 u 

CHLOROETHANE 12 u 11 u 11 u 11 u 

CHLOROFORM 12 u 11 u II u 11 u 

CHLOROMETHANE 12 u 11 u 11 u 11 u 

CIS-1,3-DICHLOROPROPENE 12 UJ 11 u II u 11 u 

DIBROMOCHLOROMETHANE 12 UJ ii ii ~~ Al- ~~ 11 g I 11 u I I I 

ETHYLBENZENE 12 UJ 11 UJ 11 u II u 

HEXACHLOROBUTADIENE 400 UJ 370 UJ 360 UJ 360 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42SS0010001 S42SSOO20001 S42SSOO30001 S42DUP002 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10110197 1011 o/97 10110197 IO/IO/97 
LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 
FIELD DUPLICATE OF: S42SSOO30001 

VOLATILES @g/kg) 

1,2,4-TRICHLOROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

1 ,P-DICHLOROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

1,3-DICHLOROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

1,4-DICHLOROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

2,2’-OXYBlS(l-CHLOROPROPANE) 400 UJ 370 UJ 360 UJ 360 UJ 

2,4,5TRICHLOROPHENOL 1000 UJ 930 UJ 900 UJ 910 UJ 

2,4,6-TRICHLOROPHENOL 400 UJ 370 UJ 360 UJ 360 UJ 

2,CDICHLOROPHENOL 400 UJ 370 UJ 360 UJ 360 UJ 

2,CDIMETHYLPHENOL 4tjO UJ 370 UJ 360 UJ 360 UJ 

2,4-DINITROPHENOL 1000 UJ 930 UJ 900 UJ 910 UJ 

2,4-DINITROTOLUENE 400 UJ 370 UJ 360 UJ 360 UJ 

2,6-DINITROTOLUENE 400 UJ 370 UJ 360 UJ 360 UJ 

2-CHLORONAPHTHALENE 400 UJ 370 UJ 360 UJ 360 UJ 

P-CHLOROPHENOL 400 UJ 370 UJ 360 UJ 360 UJ 

2-METHYLNAPHTHALENE 400 UJ 370 UJ 360 UJ 360 UJ 

2-METHYLPHENOL 400 UJ 370 UJ 360 UJ 360 UJ 

2-NITROANILINE 1000 UJ 930 UJ 900 UJ 910 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42SS0010001 S42SSOO20001 S42SSOO30001 S42DUP002 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: IO/IO/97 1 O/l o/97 1 O/I 0197 1 O/l o/97 

LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 

FIELD DUPLICATE OF: S42SSOO30001 

SEMIVOLATILES @g/kg) 

.m 

z._. 

.-._ 

_: 

-is. ” 

_ . . 

BENZO(A)ANTHRACENE 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ’ 
SAMPLE NUMBER: S42SS0010001 S42SSOO20001 S42SSOO30001 S42DUP002 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 

SAMPLE DATE: 1 O/l o/97 1 O/l o/97 1 O/I 0197 1 O/I 0197 
LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 

FIELD DUPLICATE OF: S42SSOO30001 

SEMIVOLATILES &g/kg) 

DI-N-OCTYL PHTHALATE 400 UJ 370 UJ 360 UJ 360 UJ 

DlBENZO(A,H)ANTHRACENE 400 UJ 370 UJ 360 UJ 360 UJ 

DIBENZOFURAN 400 UJ 370 UJ 360 UJ 360 UJ 

DIETHYL PHTHALATE 400 UJ 370 UJ 360 UJ 360 UJ 

DIMETHYL PHTHALATE 400 UJ 370 UJ 360 UJ 360 UJ 

FLUORANTHENE 51 J 60 J 360 UJ 360 UJ 

FLUORENE 400 UJ 370 UJ 360 UJ 360 UJ 

HEXACHLOROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

HEXACHLOROCYCLOPENTADIENE 400 UJ 370 UJ 360 UJ 360 UJ 

HEXACHLOROETHANE 400 UJ 370 UJ 360 UJ 360 UJ 

INDENO(l,Z,J-CD)PYRENE 400 UJ 370 UJ 360 UJ 360 UJ 

ISOPHORONE 400 UJ 370 UJ 360 UJ 360 UJ 

N-NITROSO-DI-N-PROPYLAMINE 400 UJ 370 UJ 360 UJ 360 UJ 

N-NITROSODIPHENYLAMINE 400 UJ 370 .UJ 360 UJ 360 UJ 

NAPHTHALENE 400 UJ 370 UJ 360 UJ 360 UJ 

NITROBENZENE 400 UJ 370 UJ 360 UJ 360 UJ 

PENTACHLOROPHENOL 1000 UJ 930 UJ 900 UJ 910 UJ 

PHENANTHRENE 400 UJ 370 UJ 360 UJ 360 UJ 

PHENOL 400 UJ 370 UJ 360 UJ 360 UJ 

PYRENE 76 J 63 J 360 UJ 360 UJ 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

4,4’-DDE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

4,4’-DDT 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ALDRIN 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

ALPHA-BHC 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42SS0010001 S42SSOO20001 S42SSOO30001 S42DUP002 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10110/97 1 O/l 0197 10110197 10/10197 

LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 

FIELD DUPLICATE OF: S42SSOO30001 

PESTlCiDESlPCBs (vglkg) 
r ALPHA-CHLORDANE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

AROCLOR-1016 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1221 81 UJ 74 UJ 72 UJ 72 UJ 

AROCLOR-1232 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1242 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1248 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1254 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1260 40 UJ 37 UJ 36 UJ 36 UJ 

BETA-BHC 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

DELTA-BHC 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

DIELDRIN 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDOSULFAN I 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

ENDOSULFAN II 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDOSULFAN SULFATE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN ALDEHYDE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN KETONE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

GAMMA-BHC (LINDANE) 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

GAMMA-CHLORDANE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

HEPTACHLOR 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

HEPTACHLOR EPOXIDE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

METHOXYCHLOR 20 UJ 19 UJ 18 UJ 18 UJ 

TOXAPHENE 200 UJ 190 UJ 180 UJ 180 UJ 
A-. --.. I Ic..lc..F”” 
utPkKAL CllcmKY I nr 

PH I 5.37 I 5.13 I 5.13 I 5.28 I 1 



i 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s42sw0040001 S42SW0010001 S42SWOO20001 S42DUP003 S42SWOO30001 
1 O/l o/97 1 O/I o/97 1 O/l o/97 1011 o/97 1 O/l o/97 

S42SDOllSW04 S42SWOl S42SWO2 S42SWO2 S42SWO3 

S42SWOO20001 

METALS (PglL) 

ALUMINUM 169 K 1790 132 I3 176 K 492 

ANTIMONY 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 4.2 

BARIUM 22.6 L 111 L 37.8 L 37.4 L 87.3 L 

BERYLLIUM 0.1 UL 0.23 6 0.1 UL 0.1 UL 0.1 UL 

CADMIUM 0.3 u 0.58 B 0.3 u 0.3 u 1.3 B 

CALCIUM 5530 K 4380 K 14400 13500 18000 

CHROMIUM 0.5 UL 2.1 B 0.5 UL 0.5 UL 0.91 B 

COBALT 0.88 B 4.5 L 1.3 B 1.3 B 4.7 L 

COPPER 12.8 L 104 L 7.3 L 6.2 L 13.9 L 

CYANIDE 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

IRON 2860 L 11400 L 5740 L 6420 L 21800 L 

LEAD 2.5 15.4 1.0 u 1.3 8.8 

MAGNESIUM 1170 K 1030 K 2690 K 2500 K 3600 K 

MANGANESE 236 L 1520 L 304 L 312 L 992 L 

MERCURY 0.1 u 0.17 0.1 u 0.1 u 0.1 B 

NICKEL 1.7 6 2.7 B 1.1 UJ 1.2 B 3.5 B 

POTASSIUM 3380 1720 2030 1940 .2600 

SELENIUM 2.8 UL 2.8 U 2.8 U 2.8 U 2.8 U 

SILVER 0.8 U 0.8 U 0.8 U .0.8 U 0.8 U 

SODIUM 82600 8210 K 8310 K 8160 K 13000 

THALLIUM 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 

VANADIUM 1.4 L 5.4 L 1.1 L 1.1 UL 3.4 L 

ZINC 20.5 .J 221 J 8.2 J 11.0 J 52.1 J 



j 

SUMMARY’OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

S42SDOOlOOOl S42SD0020001 S42SDOO30001 S42SD0040001 S42SDOO50001 S42SD0060001 
1 O/I 0197 1 O/l o/97 I O/l o/97 10110197 10110197 lOH0197 
S42SDOlISW04 S42SD02 S42SD03 S42SD04 S42SD05 S42SD06 

ACID VOLATILE SULFIDE 5.19 5.53 0.4 u 1.06 0.46 U 0.5 u 
CADMIUM(SEM) 3.1 J 2.0 J 0.14 u 0.27 J 0.39 J 0.7 J 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

’ IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42SD0010001 
SAMPLE DATE: 1011 o/97 

LOCATION: S42SDOllSW04 

FIELD DUPLICATE OF: 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

S42SD0020001 S42SD0030001 S42SD0040001 S42SD0050001 

1 O/I o/97 1 O/l o/97 1 o/i 0197 I Oil o/97 

S42SD02 S42SD03 S42SD04 S42SD05 

COPPER(SEM) 84.6 32.4 4.5 3.4 11.1 9.0 

LEAD(SEM) 35.8 25.7 2.1 4.9 7.9 8.4 

MERCURY(SEM) 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

NICKEL(SEM) 35.7 103 20.4 1.9 K 30.2 4.5 

ZINC(SEM) 186 89.3 3.7 15.8 12.5 46.5 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANfC CARBON I 33700 I 21800 I 1720 I 5180 I 2700 I 9550 I 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42DUPOOl 
SAMPLE DATE: 1 O/l 0197 

LOCATION: S42SD06 

FIELD DUPLICATE OF: S42SDOO60001 

METALS (mglkg) 

ALUMINUM 6910 

ANTIMONY 0.7 UL 

ARSENIC 2.5 

BARIUM 72.1 

BERYLLIUM 0.2 

CADMIUM 1.0 K 

CALCIUM 3780 K 

CHROMIUM 15.2 

COBALT 9.2 J 

COPPER 12.2 

CYANIDE 0.29 u 

IRON 17900 

LEAD 12.9 K 

MAGNESIUM 3100 K 

MANGANESE 390 L 

MERCURY 0.04 

NICKEL 18.8 

ACID VOLATILE SULFIDE 0.47 u 

CADMIUM(SEM) 1.2 J 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42DUPOOl 
SAMPLE DATE: 1 Oil o/97 

LOCATION: S42SD06 

FIELD DUPLICATE OF: S42SD0060001 

AVWSIMULTANEOUSLY EXTRACTED METALS (mglkg) 

COPPER(SEM) 10.7 

LEAD(SEM) 7.0 

MERCURY(SEM) 0.01 u 

NICKEL(SEM) 25.1 

ZINC(SEM) 45.0 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON I 9960 I I I I I I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

I CA?*l\l,nn,)Cnnl 
O*L,YI”vY”LI Y” u I wx4wnn31 k-m “TLI.I..YVLU”V I 

1011 II97 IO/l l/97 

S42MW02 S42MW02 

Filtered Unfiltered 

I sd7MWnn3Fnnl 1 S42DUP004-F r ” ._.....I__. --. 

10111197 1011 l/97 

S42MW03 S42MW03 

Filtered 

I FIELD DUPLICATE OF: I S42MW003FOOl I 
I I I I I I I # 

VOLATILES (f.tg/L) 
1 ,I ,I-TRICHLOROETHANE 1 u 1 u 1 u 

1 ,I ,2,2-TETRACHLOROETHANE 1 u 1 u 1 u 

1 ,I ,2-TRICHLOROETHANE 1 u IU 1 u 

1 ,I-DICHLOROETHANE 1 u IU 1 u 

1 ,I -DICHLOROETHENE 1 u 1 u 1 u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1 u 1 u 

1 ,2-DIBROMOETHANE 1 u 1 u 1 u 

1,2-DICHLOROETHANE 1 u IU 1 u 

1 ,ZDICHLOROPROPANE 1 u 1 u 1 u 

2-BUTANONE 5 UR 5 UR 5 UR 

2-HEXANONE 5u 5u 5u 

4-METHYL-2-PENTANONE 5u 5u 5u 

ACETONE 5 UR 5 UR 5 UR 

BENZENE 1 u 1 u 1 u 

BROMOCHLOROMETHANE 1 u 1 u 1 u 

BROMODICHLOROMETHANE 1 u 1 u 1 u 

BROMOFORM 1 u .I u 1 u 

BROMOMETHANE 1 u 1 u 1 u 

CARBON DISULFIDE 1 u IU IU 

CARBON TETRACHLORIDE IU 1 u 1 u 

CHLOROBENZENE 1 1 u 1 u 

CHLOROETHANE 1 u ‘I u 1 u 

CHLOROFORM 1 u IU 1 u 

I Pi-II fX?f-MFTHANF 1u I 1 u 1 u “I .LV..v. ..-.. . . ,..- 
CIS-1,2-DICHLOROETHENE 1 1 u 1 u 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 

I S42MW003UOOl I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 SAMPLE NUMBER: 1 S42MW002FOOl 

SAMPLE DATE: IO/l 1197 

LOCATION: S42MW02 

FILTERING: Filtered 

FIELD DUPLICATE OF: 
I I 

VOLATILES (pgk) 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 
I 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 ,P-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES &g/L) 

S42MW002UOOl S42MW003FOOl 
IO/l 1197 10111197 

S42MW02 S42MW03 

Unfiltered Filtered 

1 u 

1 u 

6U 

2u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

S42DUP004-F 
10111197 

S42MW03 

Filtered 

S42MW003UOOl 
IO/II/97 

S42MW03 

Unfiltered 

S42DUP004 
1011 II97 

S42MW03 

Unfiltered 

S42MW003FOOl 
I 

S42MW003UOOl 

I I I 
I I 6U I 5U 

1 u 1 u 

1 u 1 u 

1,2,4-TRICHLOROBENZENE 

1 ,P-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

1 u IU 1 u 

1 u IU 1 u 

1 u IU 1 u 

1 u 1 u 1 u 

6U 6U 5U 

22 u 22 u 21 u 

6U 6U 5u 

6U 6U 5U 

6U 6U 5u 

22 u 22 u 21 u 

6U 6U 5u 

I 6U I I I 1 J I 5u I 
I I I I I I 

ONAPHTHALENE 6U I 6U 5U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW002FOOl S42MW002UOOl S42MW003FOOl S42DUP004-F S42MW003UOOl S42DUP004 
SAMPLE DATE: 10/11197 10111/97 10/11/97 10/11/97 10/11/97 1011 l/97 

LOCATION: S42MW02 S42MW02 S42MW03 S42MW03 S42MW03 S42MW03 

FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

- FIELD DUPLICATE OF: S42MW003FOOl S42MW003UOOl 

SEMIVOLATILES @g/L) 

2-CHLOROPHENOL 6U 6U 5u 

2-METHYLNAPHTHALENE 6U 6U 5U 

2-METHYLPHENOL 6U 6U 5u 

2-NITROANILINE 22 u 22 u 21 u 

2-NITROPHENOL 6U 6U 5u 

3,3’-DICHLOROBENZIDINE 6U 6U 5u 

3-NITROANILINE 22 u 22 u 21 u 

4,6-DINITRO-2-METHYLPHENOL 22 u 22 u 21 u 

4-BROMOPHENYL PHENYL ETHER 6U 6U 5u 

4-CHLORO-3-METHYLPHENOL 6U 6U 5u 

4-CHLOROANILINE 6U 6U 5u 

4-CHLOROPHENYL PHENYL ETHER 6U 6U 5u 

4-METHYLPHENOL 6U 6U 5u 

4-NITROANILINE 22 u 22 u 21 u 

4-NITROPHENOL 22 u 22 u 21 u 

ACENAPHTHENE 6U 6U 5u 

ACENAPHTHYLENE 6U 6U 5u 

ANTHRACENE 6U 6U 5u 

BENZO(A)ANTHRACENE 6U 6U 5u 

BENZO(A)PYRENE 6U 6U 5U 

BENZO(B)FLUOf?ANTHENE 6U 6U .5 u 

BENZO(G,H,I)PERYLENE 6U 6U 5u 

BENZO(K)FLUORANTHENE 6U 6U 5u 

BlS(2-CHLOROETHOXY)METHANE 6 ‘U 6U I 5u I 

BlS(2-CHLOROETHYL)ETHER 6U 6U 5u 

BlS(2-ETHYLHEXYL)PHTHALATE 6U 6U 5u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW002FOOl S42MW002UOOl S42MW003FOOl S42DUP004-F 

SAMPLE DATE: 1011 II97 10111197 10111197 1011 II97 

LOCATION: S42MW02 S42MW02 S42MW03 S42MW03 

FILTERING: Filtered Unfiltered Filtered Filtered 

FIELD DUPLICATE OF: S42MW003FOOl 

SEMIVOLATILES @g/L) 

BUTYLBENZYLPHTHALATE 6U 

CHRYSENE 6U I 
I I I I 

DI-N-BUTYL PHTHALATE I 21 I I 

DI-N-OCTYL PHTHALATE 6 U‘ 

DlBENZO(A,H)ANTHRACENE 6U 

DIBENZOFURAN 6U 

DIETHYL PHTHAlATE 6U 

DIMETHYL PHTHAtATE 6U 

FLUORANTHENE 6U 

FLUORENE 6U 

HEXACHLOROBENZENE 6U 

HEXACHLOROCYCLOPENTADIENE 6U 

HEXACHLOROETHANE 6U 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

I 

6U 

6U 

6U 

6U 

6U 

6U 

PENTACHLOROPHENOL 22 u 

PHENANTHRENE 6U I 

PHENOL 

PYRENE 

METALS @g/L) 
ALUMINUM 

ANTIMONY 

5J 

6U 

20.0 u 20.0 u 20.0 u 20.0 u 

I 2.6 UR I 2.6 UR I 2.6 UR I 2.6 UR 

397 DATA 

S42MW003UOOi S42DUPOO4 
10/11197 1 O/l 1197 

S42MW03 S42MW03 

Unfiltered Unfiltered 

S42MW003UOOl 

6U 5U 

6U 5U 

19 B 9B 

6U 5U 

6U 5u 

6U 5U 

6U 5u 

6U 5U 

6U 5U 

6U 5U 

6U 5U 

6U 5U 

6U 5u 

6U 5U 

6U 5u 

6U 5 u. 

6U 5U 

6U 5u 

6U 5u 

22 u 21 u 

6U 5u 

.6 U 5u 

6U 5u 

20.8 K 20.0 u 

2.6 UR I 2.6 UR 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW002FOOl S42MW002UOOl S42MW003FOOl S42DUP004-F S42MW003UOOl S42DUPOO4 
SAMPLE DATE: IO/l 1197 10111197 IO/II/97 IO/l 1197 10111 I97 10111197 

LOCATION: S42MW02 S42MW02 S42MW03 S42MW03 S42MW03 S42MW03 

FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S42MW003FOOl S42MW003UOOl 

METALS (mg/L) 

ARSENIC 8.3 J 5.8 J 10.0 J 13.0 J 3.3 UR 12.5 J 

BARIUM 374 L 101 L 394 L 373 L 23.3 L 288 L 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.55 B 0.45 B 0.64 B 0.81 B 0.3 u 0.7 B 

CALCIUM 6370 K 4480 K 17000 17700 4160 K 16800 

CHROMIUM 0.5 UL 0.5 UL . 0.63 B 0.5 UL 0.5 UL 0.5 UL 

COBALT 4.1 7.1 7.5 7.5 0.91 B 8.1 

COPPER 3.6 B 2.1 B 3.9 B 2.7 t3 1.8 B 3.8 B 

CYANIDE 5.0 u 5.0 u 5.0 u 

IRON 30900 L 21200 L 27600 L 31400 L 1200 L 33400 L 

LEAD 1.0 UR 1.0 UR 1.0 UR 1.0 UR 1.0 UR 1.0 UR 

MAGNESIUM 2600 K 2340 K 5280 K 5520 K 1050 K 5250 K 

MANGANESE 689 556 5120 5610 79.3 5720 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 6.1 K 9.4 K 1.2 K 1.2 K 4.2 K 1.1 u 

POTASSIUM 1020 527 1160 1030 UL 557 880 

SELENIUM 2.8 UL 2.8 UL 2.8 UL 2.8 UL 2.8 UR 2.8 UL 

SILVER 0.8 UL 0.8 UL 0.8 UL 0.8 UL 0.8 UL 0.8 UL 

SODIUM 33600 36300 12600 12700 10600 10400 

THALLIUM 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 

VANADIUM 1.1 UL 1.1 UL 1.1 UL 1.1 UL 1.1 UR 1.1 UL 

ZINC 116 J 11.8 K 51.6 41.8 J 7.8 K 2.9 K 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES @g/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S42MW004FOOl S42DUPOOtLF S42MW004UOOl S42DUP005 S42MW006FOOl 
10/12/97 10112/97 10112/97 10112/97 10/12/97 

S42MW04 S42MW04 S42MW04 S42MW04 S42MW06 

Filtered Filtered Unfiltered Unfiltered Filtered 

S42MW004FOOl S42MW004UOOl 

S42MW006UOOl 
10/12/97 

S42MW06 

Unfiltered 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

5 UR 

5u 

5u 

5 UR 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 7997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW004FOOl S42DUP005-F S42MW004UOOl S42DUP005 S42MW006FOOl S42MW006UOOl 

SAMPLE DATE: 10112/97 10/12/97 10/12/97 10112/97 10/12/97 10/12/97 

LOCATION: S42MW04 S42MW04 S42MW04 S42MW04 S42MW06 S42MW06 

FILTERING: Filtered Filtered Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S42MW004FOOl S42MW004UOOl 
..^. --.. -1 ,..-a. \ 
VULA I ILta \pgrLj 

DIBROMOCHLOROMETHANE 1 u 1 u 1 u 

ETHYLBENZENE IU IU tU 

HEXACHLOROBUTADIENE 5u 5u 5U 

METHYLENE CHLORIDE 2u 2u 2u 

STYRENE 1 u 1 u 1 u 

TETRACHLOROETHENE 2 2 1 u 

TOLUENE 1 u 1 u 1 u 

TRANS-1,2-DICHLOROETHENE 2 2 1 u 

TRANS-1,3-DICHLOROPROPENE 1u IU IU 

TRICHLOROETHENE 4780 5210 1 u 

VINY& CHLORIDE 9 9 IU 

XYLENES, TOTAL 1 u 1 u 1 u 

SEMIVOLATILES @g/L) 
1,2,4-TRICHLOROBENZENE 1 u 1 u 1 u 

1,2-DICHLOROBENZENE 1 u 1 u 1 u 

1,3-DICHLOROBENZENE 1 u 1 u 1 u 

1,4-DICHLOROBENZENE 1 u 1 u 1 u 

2,2’-OXYBiS(l-CHLOROPROPANE) 5u 5u 5u 

2,4,5-TRICHLOROPHENOL 21 u 21 u 21 u 

2,4,6-TRICHLOROPHENOL 5u 5u 5u 

2,CDICHLOROPHENOL 5u 5U 5u 

2,4-DIMETHYLPHENOL 5u 5u 5u 

2,CDINITROPHENOL 21 u 21 u 21 u 

2,4-DINITROTOiiiENE 5u 5u 5u 

2,6-DINITROTOLUENE 5u 5u 5u 

2-CHLORONAPHTHALENE 5u 5u 5u 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SEMIVOLATILES (pa/L) 

S42MW004FOOl 
10/12/97 

S42MW04 

Filtered 

S42DUP005-F 1 S42MW004UOOl 
10112/97 

S42MW04 

Filtered 

S42MW004FOOl 

10112l97 

S42MW04 

Unfiltered 

P-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

P-NITROPHENOL 

5u 5u 5u 

5u 5u 5u 

5u 5u 5u 

21 u 21 u 21 u 

5u 5u 5U 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
I 

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 

5u 5U 5u 

21 u 21 u 21 u 

21 u 21 u 21 u 

5u 5u 5u. 

5u 5u 5u 

5u I 5u I 5u 

5u 5u 5u 

5u 5u 5u 

21 u 21 u 21 u 

21 u 21 u 21 u 

5u 5u 5u 

5u 5u 5U 

5u 5u 5u 

5u 5u 5u 

5u 5U 5u 

5u 5U 5u 
I I 

BENZO(G,H,I)PERYLENE 5u 5u 5u 

BENZO(K)FLUORANTHENE 5U 5u 5u 

BIS(2-CHLOROETHOXY)METHANE 5u 5u 5u 

BIS(2-CHLOROETHYL)ETHER 5u 5u 5u 
I I I 

BlS(2-ETHYLHEXYL)PHTHAtATE 5u 
1 

5u 
I 

5u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S42MW004FOOl S42DUP005-F S42MW004UOOl S42DUP005 S42MW006FOOl 

1 O/l 2/97 1 o/1 2197 10/12/97 10/12/97 10/12/97 

S42MW04 S42MW04 S42MW04 S42MW04 S42MW06 

Filtered Filtered Unfiltered Unfiltered Filtered 

S42MW004FOOl S42MW004UOOl 

S42MW006UOOl 
1 O/l 2197 

S42MW06 

Unfiltered 

I I I I I I I 1 

SEMIVOLATILES @g/L) 

BUTYLBENZYL PHTHAlATE 5u 5U 5u 

CHRYSENE 5u 5U 5u 

DI-N-BUTYL PHTHALATE 6B 3B 10 B 

DI-N-OCTYL PHTHALATE 5u 5U 5u 

DIBENZO(A,H)ANTHRACENE 5u 5U 5u 

DIBENZOFURAN 5U 5U 5u 

DIETHYL PHTHALATE 5u 5u 5u 

DIMETHYL PHTHALATE 5u 5u 5u 

FLUORANTHENE 5u 5u 5u 

FLUORENE 5u 5u 5u 

HEXACHLOROBENZENE 5u 5u 5u 

HEXACHLOROCYCLOPENTADIENE 5u 5U 5U 

HEXACHLOROETHANE 5u 5u 5u 

INDENO(1,2,3-CD)PYRENE 5u 5u 5u 

ISOPHORONE 5u 5u 5u 

N-NITROSO-DI-N-PROPYLAMINE 5u 5u 5u 

N-NITROSODIPHENYLAMINE 5u 5u 5u 

NAPHTHALENE 5u 5u 5u 

NITROBENZENE 5u 5u 5u 

PENTACHLOROPHENOL 21 u 21 u 21 u 

PHENANTHRENE 5u 5u 5u 

PHENOL 5u 5u 5u 

PYRENE 5u 5u 5u 

..Cl-AI E I..-,, , ,“lCIrnL~ \P’Y’L, ~__ 
ALUMINUM 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u I 20.0 u 

ANTIMONY 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

METALS (mg/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S42MW004FOOl S42DUP005-F S42MW004UOOl S42DUP005 S42MW006FOOl 
10112/97 10/12/97 1 O/l 2197 10112/97 10/12/97 

S42MW04 S42MW04 S42MW04 S42MWO4 S42MW06 

Filtered Filtered Unfiltered Unfiltered Filtered 

S42MW004FOOl S42MW004UOOl 

1 S42MW006UOOl 
10112/97 

S42MW06 

Unfiltered 

ARSENIC 3.3 u 3.3 u 3.3 u . 3.3 u 3.3 3.3 u 

BARIUM 236 183 B 84.2 85.5 270 23.0 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.35 B 0.3 u 0.3 u 0.3 u 

CALCIUM 7180 K 8730 K 7520 K 7610 K 4290 K 4200 K 

CHR-OMIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

COBALT 0.62 B 0.91 B 1.0 B 0.77 B 0.45 B 0.79 B 

COPPER 3.6 B 3.7 i3 3.0 B 2.1 B 3.8 B 4.7 B 

CYANIDE 5.0 u 5.0 u 5.0 u 

IRON 711 J 926 J 1280 J 1340 J 1120 J 1220 J 

LEAD 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

MAGNESIUM 1690 K 2060 K 1730 K 1730 K 1070 K 1060 K 

MANGANESE 190 J 233 J 202 J 204 J 71.2 J 79.2 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 10.2 K 12.4 K 11.6 K 11.5 K 4.3 K 3.9 K 

POTASSIUM 1820 2100 1970 1960 703 575 

SELENIUM 2.8 UL 2.8 UL 2.8 UL 2.8 UL 2.8 UL 2.8 UL 

SILVER 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 

SODIUM 15400 J 18200 J 13500 J 13400 J 13300 J 11100 J 

THALLIUM 2.9 u 2.9 u 2.9 u 2.9 U 2.9 U 2.9 U 

VANADIUM 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

ZINC 80.0 56.7 9.3 B 8.7 B 115 7.2 B 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW007FOOl S42MW007UOOl 
SAMPLE DATE: 10/14/97 10114/97 

LOCATION: S42MW07 S42MW07 

FILTERING: Filtered Unfiltered 

FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

I,1 ,I -TRICHLOROETHANE 7 

1,1,2,2-TETRACHLOROETHANE 1 u 

1,1,2-TRICHLOROETHANE 1 u 

I ,I-DICHLOROETHANE 3 

1 ,I-DICHLOROETHENE 1 u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 

1 ,ZDIBROMOETHANE 1 u 

1,2-DICHLOROETHANE 1 u 

1 ,ZDICHLOROPROPANE 1 u 

2-BUTANONE 5 UR 

2-HEXANONE 5U 

4-METHYL-2-PENTANONE 5u 

ACETONE 5 UR 

BENZENE 1 u 

BROMOCHLOROMETHANE 1 u 

BROMODICHLOROMETHANE 1 u 

BROMQFORM 1 u 

BROMOMETHANE IU 

CARBON DISULFIDE 1 u 

CARBON TETRACHLORIDE 1 u 

CHLOROBENZENE 1 u 

CHLOROETHANE 1 u 

CHLOROFORM 1 u 

CHLOROMEidANE 1 u I I I I I 
CIS-1 ,P-DICHLOROETHENE 1 u 

CIS-1,3-DICHLOROPROPENE 1 u 

i 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S42MW007FOOl S42MW007UOOl 
10114/97 10/14/97 

S42MW07 S42MW07 

Filtered Unfiltered 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES (pg/L) 

SEMIVOLATILES @g/L) 

1,2,4-TRICHLOROBENZENE 

1.2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,BDINITROTOLUENE 

2-CHLORONAPHTHALENE 

1 u 

1 u 

1 u 

1 u 

6U 

25 U 

6U 

6U 

6U 

25 U 

6U 

6U 

6U 



\ 
4 
I 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S42MW007FOOl S42MW007UOOl 
SAMPLE DATE: 10114/97 10/14/97 

LOCATION: S42MW07 S42MW07 

FILTERING: Filtered Unfiltered 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

P-CHLOROPHENOL 6U 

2-METHYLNAPHTHALENE 6U 

2-METHYLPHENOL 6U 

2-NITROANILINE 25 U 

2-NITROPHENOL 6U 

3,3’~DlCHLOROBENZlDlNE 6U 

3-NITROANILINE 25 U 

4,6-DINITRO-2-METHYLPHENOL 25 U 

4-BROMOPHENYL PHENYL ETHER 6U 

4-CHLORO-3-METHYLPHENOL 6U 

4-CHLOROANILINE 6U 

4-CHLOROPHENYL PHENYL ETHER 6U 

4-METHYLPHENOL 6U 

4-NITROANILINE 25 U 

4-NITROPHENOL 25 U 

ACENAPHTHENE 6U 

ACENAPHTHYLENE 6U 

ANTHRACENE 6U 

BENZO(A)ANTHRACENE 6U 

BENZO(A)PYRENE 6U 

BENZO(B)FLUORANTHENE 6U 

BENZO(G,H,I)PERYLENE 6U 

BENZO(K)FLUORANTHENE 6U 

Bis(2-CHLoROETiiOXy);~E~~Ai~E 6 u 

BlS(2-CHLOROETHYL)ETHER 6U 

BlS(2-ETHYLHEXYL)PHTHALATE 25 
c 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SEMIVOLATILES @g/L) 

BUTYLBENZYL PHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,34D)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYIAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (pg/L) 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

25 U 

6U 

6U 

6U 

ALUMINUM 67700 K 590000 K 

ANTIMONY 2.6 U 13.0 u 



i 
,j 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

i 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

METALS (mgli) 

S42MW007FOOl 
1 o/14/97 

S42MW07 

Filtered 

S42MWOO7UObl 
1 o/14/97 

S42MW07 

Unfiltered L 
ARSENIC 11.8 102 K 

BARIUM 917 5520 

BERYLLIUM 3.8 47.2 

CADMIUM 0.7 B 7.1 K 

CALCIUM 9740 K 92400 

CHROMIUM 87.9 839 

COBALT 31.8 357 

COPPER 114 700 

CYANIDE 5.0 u 

IRON 76400 782000 

LEAD 50.0 575 

MAGNESIUM 10400 108000 

MANGANESE 472 5270 

MERCURY 0.12 K 2.2 K 

NICKEL 90.4 958 

POTASSIUM 5960 K 26200 

SELENIUM 2.8 UJ 14.0 UJ 

SILVER 0.8 U 4.0 u 

SODIUM 94400 94300 

THALLIUM 2.9 U 14.5 UL 

VANADIUM 102 854 

ZINC 419 2460 



APPENDIX H.2.4 

SITE 44 OCTOBER 1997 ANALYTICAL DATABASE, : . 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: s44ss0010001 S44SSOO20001 s44ss0030001 s44ss0040001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 10123/97 10123197 1 o/23/97 10123l97 
LOCATION: S44SSOl S44SSO2 s44sso3 s44sso4 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 

2,4-DINITROTOLUENE 51.6 U 51.6 UL 51.6 UJ 51.6 U 

2,6-DINITROTOLUENE 47.6 U 47.6 UJ 47.6 UJ 47.6 U 

NITROBENZENE 35.2 U 35.2 UJ 35.2 UJ 35.2 U 

ENERGETICS @g/kg) 

1,3,5-TRINITROBENZENE 40.2 U 40.2 UL 40.2 UL 40.2 U 

1,3-DINITROBENZENE 37.2 U 37.2 UL 37.2 UJ 37.2 U 

2,4,6-TRINITROTOLUENE 92 u 92 UL 92 UJ 92 U 

2-AMINO-4,6-DINITROTOLUENE 46.7 U 46.7 UJ 46.7 UJ 46.7 U 

2-NITROTOLUENE 81.4 U 81.4 UJ 81.4 UJ 81.4 U 

3-NITROTOLUENE 81.8 u 81.8 UJ 81.8 UJ 81.8 u 

4-AMINO-2,6-DINITROTOLUENE 40.9 u 40.9 UJ 40.9 UJ 40.9 u 

4-NITROTOLUENE 87.2 U 87.2 UJ 87.2 UJ 87.2 U 

HMX 73 u 73 UJ 73 UJ 73 u 

NITROCELLULOSE 17100 u 21500 25300 20300 

NITROGLYCERIN 10000 u 10000 u 10000 u too00 u 

NITROGUANIDINE 62.5 U 62.5 U 62.5 U 62.5 U 

RDX 50.9 u 50.9 UJ 50.9 UJ 50.9 u 

TETRYL 163 U 163 UJ 163 UJ 163 U 

METALS (mglkg) 

ALUMINUM 704Q 8060 4890 5680 

ANTIMONY 0.64 UL 1.3 B 0.65 &tL 0.75 UL 

ARSENIC 3.3 L 4.4 L 2.9 L 4.4 L 

BARIUM 32.9 38.6 31.8 16.6 

Rl=RVI LII Ihl “b.. . b .-... 0.02 u 0.02 u 0.02 u 0.03 u 

CADMIUM 0.36 B 1.6 L 0.42 B 0.44 B 

CALCIUM 350 K 704 K 653 K 249 K 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 
SAMPLE NUMBER: s44ss0010001 S44SSOO20001 s44ss0030001 s44ss0040001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 

SAMPLE DATE: 1 O/23/97 IO/23197 1 O/23/97’ 1 O/23/97 

LOCATION: S44SSOl S44SSO2 s44ss03 s44sso4 

FIELD DUPLICATE OF: 

METALS (mglkg) 

CHROMIUM 12.3 16.8 10.5 18.8 
7 

COBALT 4.0 3.4 4.7 2.3 B 

COPPER 8.9 J 21.2 J 8.4 J 8.8 J 

CYANIDE 0.27 U 0.21 u 0.22 u 0.2 u 

IRON 12100 12000 11200 15700 

LEAD 21.2 L 49.0 L 15.3 L 7.2 L 

MAGNESIUM 562 K 956 K 531 K 1440 K 

MANGANESE 173 60.8 200 31.5 

MERCURY 0.04 0.06 0.03 0.02 u 

NICKEL 4.4 7.1 6.0 13.1 

POTASSIUM 551 J 673 J 371 J 681 J 

SELENIUM 0.53 UJ 0.61 J 0.62 J 0.95 J 

SILVER 0.21 u 0.21 u 0.21 B 0.24 U 

SODIUM 99.4 B 125 B 89.4 6 102B . 

THALLIUM 0.53 UL 0.53 UL 0.53 UL 0.61 UL 

VANADIUM 21.8 32.7 19.8 25.0 

ZINC 20.6 J 116 J 19.6 J 11.2 J 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S44GW001F001 S44GW00lU001 S44GW002FOOl S44GW002UOOl 

10123/97 10123/97 10123197 10123/97 

S44MWOl S44MWOl S44MW02 S44MW02 

Filtered Unfiltered Filtered Unfiltered 

I I I I I 

VOLATILES &g/L) 

1 , I,1 -TRICHLOROETHANE I 
1 u 1 u 

1 .I .2.2-TETRACHLOROETHANE I 1 u I 1 u I 
I, 1,2-TRICHLOROETHANE 1 u 1 u 

1, I-DICHLOROETHANE 1 u 1 u 

1 ,I-DICHLOROETHENE 1 u 1 u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1 u 

1,2-DIBROMOETHANE IU 1 u 

1,2-DICHLOROETHANE 1 u IU 

1,2-DICHLOROPROPANE 1 u 1 u 

2-BUTANONE 5 UR 5 UR 

P-HEXANONE 5u 5u 

4-METHYL-2-PENTANONE 5u 5u 

ACETONE 5 UR 5 UR 

BENZENE 1 u 1 u 

BROMOCHLOROMETHANE 1U IU 

BROMODICHLOROMETHANE 1 u 1 u 

BROMOFORM 1 u 1 u 
I I I I 

BROMOMETHANE 
L I 1 u 

, I I 1 u 

CARBON DISULFIDE 1 u 1 u 

CARBON TETRACHLORIDE 1 u 1 u 

CHLOROBENZENE 1 u 1 u 

CHLOROETHANE IU 1 u 

CHLOROFORM 1 u 1 u 

rrUl ne)*l”rl-UAk,C UI IL”I\“IYIL I I1171.L 1 u 1 u 

CIS-1 ,ZDICHLOROETHENE 1 u 1 u 

CIS-1.3-DICHLOROPROPENE 1 u 1 u 

397 DATA 

S44GW003FOOl 
10123/97 

S44MW03 

Filtered 

S44GW003UOOl 
10123l97 

S44MW03 

Unfiltered 

I 1 u 

1 u I 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN H.E&D, MARYLAND 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

S44GW001F001 S44GWOOlU061 
10123197 10123197 

S44MWOl S44MWOl 

Filtered Unfiltered 

S44GW002FOOl 
10123/97 

S44MW02 

Filtered 

S44GWOOZUOOl 
10/23/97 

S44MW02 

Unfiltered 

S44GW003FOOl 1 S44GW003UOOl 
IO/23197 

S44MW03 

Filtered 

10123/97 

S44MW03 

Unfiltered 

I 

I- IltAHUlL 

MFTUYI F 

is ((lglL) 
vwww&HLOROMETHANE 1 u 1 u 1 u 

[ ETHYLBENZENE 1 u 1 u 1 u 

’ ‘-” - _’ ” OROBUTADIENE 5u 5u 6U 

,.,a-, . . .,-NE CHLORIDE 2u 2u 2u 

STYRENE 1 u 1 u 1 u 
TETRACHLOROETHENE 1 u 1 u 1 u 
TOLUENE 1 u 1 u 1 u 
TRANS-1 ,ZDICHLOROETHENE 1 u 1 u 1 U’ 
TRANS-1,3-DICHLOROPROPENE 1 u IU 1 u 
TRICHLOROETHENE 1 u 1 1 u 
VINYL CHLORIDE 1 u 1 u 1 u 

XYLENES, TOTAL 1 u 1 u 1 u 

SEMIVOLATILES (PgIL) 

1 1.2.4-TRICHLOROBENZENE I 1 u I 1 u I I 1 u 1 , 
I 

1,2-DICHLOROBENZENE 1 u IU 1 u 
1,3-DICHLOROBENZENE 1 u IU 1 u 
1.6DICHLOROBENZENE 1 u IU 1 u 

-1 -- ~~ 

2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

5u 5U 6U 

21 u 21 u 22 u 

5u 5u 6U 

5u 5u 6U 

5u 5u 6U 

21 u 21 u 22 u 

5u 5U 6U 

5u 5u 6U 

5u 5u 6 U 



b 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S44GWOOl FOOI S44GW001U001 S44GW002FOOl S44GW002UOOl S44GW003FOOl S44GW003UOOl 

SAMPLE DATE: 10123l97 10123197 10123l97 lOl23l97 lOl23/97 10123l97 

LOCATION: S44MWOl S44MWOl S44MWO2 S44MW02 S44MWO3 S44MW03 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/L) 

P-CHLOROPHENOL 5u 5u 6U 

2-METHYLNAPHTHALENE 5u 5u 6U 

2-METHYLPHENOL 5u 5u 6U 

2-NITROANILINE 21 u 21 u 22 u 

2-NITROPHENOL 5u 5U 6U 

3,3’-DICHLOROBENZIDINE 5u 5u 6U 

3-NITROANILINE 21 u 21 u 22 u 

4,6-DINITRO-2-METHYLPHENOL 21 u 21 u 22 u 

4-BROMOPHENYL PHENYL ETHER 5u 5u 6U 

4-CHLORO-3-METHYLPHENOL 5u 5u 6U 

4-CHLOROANILINE 5u 5u 6U 

4-CHLOROPHENYL PHENYL ETHER 5u 5u 6U 

4-METHYLPHENOL 5u 5u 6U 

4-NITROANILINE 21 u 21 u 22 u 

4-NITROPHENOL 21 u 21 u 22 u 

ACENAPHTHENE 5u 5u 6U 

ACENAPHTHYLENE 5u 5u 6U 

ANTHRACENE 5u 5u 6U 

BENZO(A)ANTHRACENE 5u 5u 6U 

BENZO(A)PYRENE 5u 5U 6U 

BENZO(B)FLUORANTHENE 5u 5u 6U 

BENZO(G,H,I)PERYLENE 5u 5u 6U 

BENZO(K)FLUORANTHENE 5u 5u 6U 

RICI’)-PUI fH2f-tFTU~YY~MFTHANF Y’U\L “,,LV..v-.. .- ,..,... - . . . . . ..- 5U I . 5U I e” I 

BlS(2-CHLOROETHYL)ETHER 5u 5u 6U 

BlS(2-ETHYLHEXYL)PHTHALATE 5u 5u 6U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S44GW001F001 S44GWOOlUOOl S44GW002FOOl S44GW002UOOl S44GW003FOOl 

1 O/23/97 lOl23l97 10123/97 10123/97 10123/97 

S44MWOl S44MWOl S44MW02 S44MW02 S44MW03 

Filtered Unfiltered Filtered Unfiltered ‘Filtered 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

SEMIVOLATILES #g/L) 

S44GW003UOOl 
lOl23l97 

S44MW03 

Unfiltered 

BUTYLBENZYL PHTHALATE 5u 5u 6U 

CHRYSENE 5u 5u 6U 

DI-N-BUTYL PHTHALATE 5u 5u 6U 

DI-N-OCTYL PHTHALATE 5u 5u 6U 

DlBENZO(A,H)ANTHRACENE 5U 5u 6U 

DIBENZOFURAN 5u 5u 6U 

DIETHYL PHTHALATE 5u 5u 6U 

DIMETHYL PHTHAlATE 5u 5u 6U 

FLUORANTHENE 5u 5u 6U 

FLUORENE 5u 5u 6U 

HEXACHLOROBENZENE 5u 5u 6U 

HEXACHLOROCYCLOPENTADIENE 5u 5u 6U 

HEXACHLOROETHANE 5u 5u 6U 

INDENO(1,2,3-CD)PYRENE 5u 5u 6U 

ISOPHORONE 5u 5u 6U 

N-NITROSO-DI-N-PROPYLAMINE 5u 5u 6U 

N-NITROSODIPHENYIAMINE 5u 5u 6U 

NAPHTHALENE 5u 5u 6U 

NITROBENZENE 5u 5u 6U 
PENTACHLOROPHENOL 21 u 21 u 22 u 

PHENANTHRENE 5u 5u 6U 

PHENOL 5u 5u 6U 

PYRENE 5u 5u 6U 

- mi!TxS (pg/L) 
1,3,5-TRINITROBENZENE 0.6 U 0.6 U 0.6 U 
1,3-DINITROBENZENE 0.6 U 0.6 U 0.6 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: S44GW00lFOOl S44GW001U001 S44GWOOZFOOl S44GW002UOOl S44GW003FOOl S44GW003UOOl 
SAMPLE DATE: 1 o/23/97 10123l97 1 o/23/97 I o/23/97 10123l97 1 o/23/97 

LOCATION: S44MWOl S44MWOi S44MW02 S44MW02 S44MW03 S44MW03 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: 

ENERGETICS @g/L) 

2,4,&TRINITROTOLUENE 0.6 U 0.6 U 0.6 U 

2-AMINO-4,6-DINITROTOLUENE 0.6 U 0.6 U 0.6 U 

P-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

3-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

4-AMINO-2,6-DINITROTOLUENE 0.6 U 0.6 U 0.6 U 

4-NITROTOLUENE 1.3 u 1.3 u 1.3 u 

HMX 1.3 u 1.3 u 1.3 u 

NITROCELLULOSE 180 u 180 U 180 U 

NITROGLYCERIN 26 U 26 U 26 U 

NITROGUANIDINE 5U 5U 5U 

RDX 1.3 u 1.3 u 1.3 u 

TETRYL 1.3 u 1.3 u 1.3 u 

METALS (ygIL) 

ALUMINUM 70.7 B 197 B 41.2 B 74.7 B 802 345 K 

ANTIMONY 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 

ARSENIC 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 

BARIUM 230 J 28.1 J 48.9 J 43.1 J ?I2 J 17.1 J 

BERYLLIUM 0.1 u 0.1 u 0.1 UL 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.33 B 

CALCIUM 
_._,.. 

3670 K 3450 K 4210 K 4650 K 7320 K 6900 K 

CHROMIUM 0.5 u 0.5 u 0.5 y.l 0.76 B 2.2 B 1.3 B 

COBALT 3.9 B 4.4 B 0.74 B 0.81 B 0.68 B 0.6 U 

COPPER 2.4 B 2.8 B 9.2 B 3.0 B 4.4 B 3.7 B 

CYANIDE 5.0 u 5.0 u 5.0 u 

IRON 2520 3040 20400 24100 1300 989 

LEAD 1.7 B 1.6 B 1.0 u 1.4 B 2.8 0 2.2 B 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

METALS (pg/L) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND * 
S44GW001F001 S44GW001U001 S44GW002FOOl S44GW002UOOl S44GW003FOOl 

1 o/23/97 1 o/23/97 10123/97 1 o/23/97 1 o/23/97 

S44MWOl S44MWOl S44MWO2 S44MW02 S44MW03 

Filtered Unfiltered Filtered Unfiltered Filtered 

S44GW003UOOl 
1 o/23/97 

S44MW03 

Unfiltered 

2860 K 3030 K 2420 K 2680 K MAGNESIUM 3350 K 3220 K 

MANGANESE 164 J 172 J 306 J 359 J 31.2 J 29.9 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.1 B 3.2 B 1.7 B 2.1 B 1.6 B 1.4 B 

POTASSIUM 1320 J 1260 J 1090 J 1120 J 2490 J 2440 J 

SELENIUM 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 

SILVER 0.9 u. 0.9 u 0.9 u 0.9 u 0.9 u 1.4 B 

SODIUM 9430 K 3970 B 10200 7920 K 12200 5720 K 

THALLIUM 2.3 U 2.3 U 2.3 U 2.3 U 2.5 B 3.4 B 

VANADIUM 1.0 u 1.0 u 1.0 u 1.0 UL 3.5 B 2.5 B 

7lNC 124 9.9 B 30.1 K 6.1 B 108 6.4 B 
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Brown & Root Envimnmentai . 

INTERNAL CORBESfONDENC 

c-49-09-7-1 11 

TO: ,; .GEORGE’LATULIPPE DATE: DECEMBER 2,1997 

FROM: CRAIG FARKOS cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOLATILE AND SEMIVOLATILE ORGANIC 
COMPOUNDS PESTICIDESIPCBS 
CT0 0245, NSWC INDIAN HEAD, MARYLAND 
SDG 2 

SAMPLES: 

4tlSoil 

S42SSOOlOOl S4255002001 S42SSOO3001 S42DUP002: 

2lAqueous 

RB101097-1 TBl 01097-l 

Overview 

The sample set for the CT0 0245 NSWC Indian Head SDG 2, consists of four (4) soil samples, one (1) 
aqueous rinsate blank (designated RB) and one (1) aqueous trip blank (designated TB). Soil samples 
were analyzed for volatile, semivolatile organic compounds and pesticides/PCBs. The trilp blank was 
analyzed for volatile organic compounds, only. The rinsate blank was analyzed for volatile, semivolatile 
organic compounds and pesticides/PCBs. 

The samples were collected by Brown and Root Environmental on October 10, 1997 and analyzed by 
General Physics Environmental Services. The volatile and semivolatile organic compound analyses for 
soil were analyzed using EPA Method OLM03.1. The volatile and semivolatile organic compound 
analyses for aqueous samples were analyzed using EPA Method OLCO2.0. Pesticides/PCBs in soil and 
aqueous samples were analyzed using EPA Method OLC2.0 and OLM03.2. 

Summary 

All compounds were successfully analyzed with the exception of those results 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 and calibration data, laboratory and 
field quality control blank results, matrix spike/matrix spike duplicate analyses, surrogate spike 
recoveries, internal standards performance, field duplicate precision, laboratory control sample analyses, 
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 

. Volatile initial and continuing calibration Relative Response Factors (RRFs) for acetone, and 2- 
butanone in the aqueous samples were less than the 0.050 validation quality control’criteria. 



Failure to meet this quality control criterion indicates that the laboratory’s instruments could not 
achieve satisfactory sensitivity for these compounds therefore, the associated positive and 
nondetected results for these compounds are severely compromised. Nondetected results 
reported for these compounds in the affected samples are considered to be unreliable and are 
rejected, (UR). The positive results reported for unknowns are qualified as biased low‘(L). 

. All holding times for soil semivolatile organic compounds and pesticides exceeded the 
established limits. All affected results are qualified as estimated (J/UJ). The direction of bias 
cannot be determined. 

Minor Problems 

. Internal standard areas for the second and/or third internal standards failed in samples 
S42SSOOlOOl and S42SSOO2001. The samples were subsequently reanalyzed yielding a 
similar noncompliance in sample S42SSOOlOOl (third IS out) and improvement in sample 
S42SSOO2001. Therefore, the reanalysis of sample S42SSOOlOOl and the original analysis of 
sample S42SSOO2001 were used in validation. Nondetected results associated with the 
noncompliant internal standards were qualified as estimated (UJ). The direction of bias cannot 
be determined. 

Notes 

The relative percent difference (RPD) for l,l-Dichloroethene exceeded the upper quality control limit. 
No action was taken as a result of this exception. 

The MS/MSD RPDs for 1,6Dichlorobenzene and 1,2,4-Trichlorobenzene exceeded QL limits. No action 
was taken as a result of this exception. 

Several continuing calibration %Ds for semivolatile compounds exceeded the 25% validation quality 
control criterion. No actions were warranted as a result of these noncompliances since no positive 
results were reported for these compounds in the affected samples. 

Two continuing calibration %Ds for pesticide compounds exceeded the 25% validation quality control 
criterion. No actions were warranted as a result of these noncompliances since no positive results were 
reported for these compounds in the affected samples. 

The semivolatile compound Di-n-butylphthalate was detected in one of the aqueous laboratory blank 
samples. No action was warranted as a result of this noncompliance since no positive results were 
reported for this compound in the affected samples. 

The laboratory spike recovery percentages for three pesticide/PCBs exceeded the recommended Quality 
Control limits. No qualification was made on reported results for these environmental samples. 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-97-184, 

TO: GEORGE LATULIPPE DATE: FEBRUARY 26,1998 

FROM: DAVID G. OLSON COPIES: DV FILE 
SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 

CT0 245 - NSWC, INDIAN HEAD, MARYLAND 
SDG-1 

SAMPLES: 1 S/Aqueous/ 
s12sw0050001 
S12SWOO40001 
S12SWOO30001 
s12sw0020001 

s12sw0010001 
s12sw0060001 
S12DUPOOl 

S42MW0020001 
S42MW002FOOl 
S42MW003UOOl 

S42MVV003FOOl 
S42DUP004 
S42DUP004 (Filtered) 

Overview 

The sample set for SDG - 1, NSWC, Indian Head, Maryland consists of thirteen (‘13) aqueous 
environmental samples. Three field duplicate pairs (S12DUP001/S12:SW0060001; 
S42DUP004/S42MW003UOOl; S42DUP004F/S42MW003FOOl) were included within this SDG. 

The above samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Brown and Root Environmental on October 7 and 11, 1997 and analyzed by GP Environmental Service 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. All analyses were conducted using Contract Laboratory Program (CLP) Statement of Work 
(SOW) ILM04.0 analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed with the exception of those qualified as rejected (UR). 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/rinsate blanks, interference 
check sample (ICS) results, matrix spike recoveries, post digestion spike recoveries, laboratory duplicate 
results, laboratory control sample (LCS) results, Inductively Coupled Plasma (ICP) serial dilution results, 
detection limits and analyte quantitation. 

All analyses, with the exception of mercury, were conducted using ICP methodologies. Mercury analysis 
was conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The Matrix Spike (MS) Percent Recovery (%R) for antimony, arsenic, barium, iron, lead, 
selenium and vanadium were extremely low. Positive and nondetected results reported 
for the aforementioned analytes were qualified as either biased extremely low, “L”, or 
rejected as unusable, “UR”, respectively. 
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Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for aluminum, 
calcium, iron, magnesium, nickel, and zinc were above the quality control limits. Positive 
results < 2X CRDL reported for the aforementioned analytes were qualified as biased 
high, ‘K”. 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for arsenic was 
, above and below quality control. Positive results c 2X CRDL were qualified as 

estimated, ‘J”. 

l The following contaminants were detected in the laboratory method/preparation/ rinsate 
blanks at the following maximum concentrations : 

Analvte Maximum Concentration Action Level - Aqueous 

beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
magnesium 
manganese 
potassium 
sodium 

Samples Affected: 

0.1 t.lg/L 
0.3 pg/L 

61.4 pg/L 
0.5 pg/L 
0.6 m/L 
0.9 f.lg/L 

28.6 clg/L 
1 .o CLglL 

27.5 PgtL 
246.7 pglL 

All 

0.5 pg/L 
1.5 J.lg/L 

307.0 pg/L 
2.5 pg/L 
3.0 /.lg/L 
4.5 pg/L 

143.0 ug/L 
5.0 pg/L 

137.5 pg/L 
1233.5 pg/L 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot size, weight, percent solids, and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive 
results c the action levels for cadmium, chromium, cobalt, and copper 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 samples are not qualified for field quality control 
blank contamination. 

The Matrix Spike (MS) Percent Recoveries (%Rs) for chromium and silver were below 
the 75% quality control limit. Positive results not qualified for blank contamination and 
nondetected result reported for the aforementioned analytes were qualified as biased 
low, I” and ‘UL”, respectively. 

The arsenic results for samples S12SWOO50001, S42DUP004, S42DUP004-F, 
S42MW002F001, S12DUP001, Sl2SWOO30001, S42MW002U001, and 
S42MW003FOOl were qualified estimated (J) as a result of a CRDL %R and a low MS 
%R. The direction of bias is unknown. 

The iron result for sample S12SWOO40001 was biased high (K) due to the CRDL %R 
being above the quality control limit and the same result was biased low (L) due to an 
extremely low MS %R. The positive results was qualified estimated (J) as a result of 
these conflicting noncompliances. 
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Notes 

The CRDL %Rs for chromium and sodium were above the quality control limits. However, no validation 
actions were warranted as all results for sodium were Z= 2X CRDL and all results for chromium were 
qualified as blank contamination or nondetects. 

The matrix spike was outside of the control limits for antimony, arsenic, barium, chromium, iron, lead, 
selenium, silver, and vanadium. A post digestion analytical spike was performed with all recoveries 
within QC criteria however per Region III guidance these data were not used to qualify sample results. 

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 MS %Rs for antimony, thallium, and cyanide were outside 
the quality control limits. Laboratory duplicate imprecision was noted for aluminum, arsenic, chromium, 
cobalt, lead, nickel, and zinc. The interfering analyte iron was present in samples ,S42DUP004, 
S42DUP004-F, S42MW002F001, S42MW002U001, and S42MW003FOOl. The arsenic results for 
samples Sl2SWOO5001, S42DUP004, S42DUP004-F, S42MW002F001, S12DUP001, S12SWOO3001, 
S42MW002UOO1, and S42MW003FOOl were qualified estimated (J) as a result of conflicting 
noncompliances. The iron result for sample Sl2SWOO40001 was qualified estimated (J) as a result of 
conflicting noncompliances. 

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 Regioin 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).” 

David G. Olson 
Environmental Scientist, [ 

‘ 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: 

R - Nondetected result is considered unusable and rejected as a result of extremely low 
aqueous MS %R. 

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 as a result of CRDL %R or ICP Interference. 

L - Positive result is considered biased low as a result of CRDL %R or low MS %R. 

J - Positive result is considered estimated as a result of duplicate imprecision. 

UL - Nondetected result is considered biased low as a result of CRDL %R or ICP interference 
or low MS %R. 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-97-191 

TO: MR. GEORGE LATULIPPE DATE: FEBRUAR!Y 6,1998 

FROM: KATE LANDKROHN COPIES: DV FILE: 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-2 

SAMPLES: 7 Soil 

S42DUPOOl 
S42SD0040001 

S42SDOOlOOOl S42SD0020001 S42SD0030001 
S42SD0050001 S42SD0060001 

6 Aqueous 

S42SDUP003 
S42SWOO40001 

S42SWOOlOOOl S42SWOO20001 S42SWOO30001 
RB1010971 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 2 consists of six (6) aqueous and 
seven (7) soil environmental samples. Field duplicate pairs S42SD006000l/S4:2DUP001and 
S42SWOO200011 S42DUPOO3 were included within this SDG. A Matrix Spike (MS) was not selected by 
the field crew for this SDG; however, the laboratory selected the following samples for MS analyses: 
S42SD006001 and S42SWOO40001 for Target Analyte List (TAL) metals (except mercury); 
S42SD0060001 and S42SWOO30001 for mercury; and S42SD0060001 for cyanide. 

The above samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Brown and Root Environmental on October 10, 1997 and analyzed by GP Environmental Services under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QPIIQC) criteria. 
All analyses were conducted using Contract Laboratory Program (CLP) Statement of ‘Work (SOW) 
ILM04.0 analytical and reporting protocols. 

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/rinsate blanks, interference check sample (ICS) results, matrix spike recoveries, post 
digestion spike recoveries, laboratory duplicate results, laboratory control sample (LCS) results, 
Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of mercury, were conducted using ICP methodologies. Mercury analysis 
was conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 
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EPC-97-191 

Maior Problems 

. The Matrix Spike (MS) percent recovery (%R) for the aqueous matrix was below the 
lower quality control limit (e30°/6) for iron. Nondetected results for the aforementioned 
analyte were qualified as unusable, (UR). Positive results reported for the 
aforementioned analyte were qualified as biased extremely low, (L). 

Minor Problems 

. The Contract Required Detection Limit (CRDL) %Rs for aluminum, cadmium, calcium, 
chromium, magnesium, nickel, sodium, and zinc were above the quality control limits. 
Positive results c 2X CRDL reported for the aforementioned analytes were qualified as 
biased high, (K). 

. The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Analvte 

Aluminum 
Barium’3’ 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Copper (3) 
Iron 
I rot+*) 
Magnesium 
Manganese 
Nickel 
Potassium 
Potassium’*’ 
Sodium (‘I 
Sodium’2’ 
Zinc (3) 

Samples Affected: 

Maximum 
Concentration 
31.5 t.lg/L 
0.169 mg/Kg 
0.1 pg/L 
0.3 pg/L 
176 pg/L 
0.5 j.lg/L 
0.7 pg/L 
1.1 pg/L 
3.7 pg/L 
13.8 ug/L 
7.38 mglkg 
42.8 pg/L 
1 .o pg/L 
1.2 t.lg/L 
27.5 ug/L 
13.36 mg/kg 
246.7 pg/L 
54.18 mg/kg 
2.0 pg/L 

All 

Action Level - 
Aqueous 
157.5 pgLg/L 
NA 
0.5 t.lg/L 
1.5 tlg/L 
880 /.lg/L 
2.5 pg/L 
3.5 pg/L 
5.5 @IL 
NA 
69 ug/L 
NA 
214 pg/L 
5.0 pg/L 
6.0 PglL 
137.5 t&g/L 
NA 
1233.5 PglL 
NA 
NA 

(1) Maximum concentration found in an aqueous preparation blank. 
(2) Maximum concentration found in the soil preparation blank. 
(3) Maximum concentration’found in the rinsate blank. 

Action Level - Soil 

31.5 mg/Kg 
0.845 mg/Kg 
0.1 mg/Kg 
0.3 mg/Kg 
176 mg/Kg 
0.5 mg/Kg 
0.7 mg/Kg 
NA 
3.7 mg/Kg 
NA’ 
36.9 mg/Kg 
42.8 mg/Kg 
1 .O mg/Kg 
1.2 mg/Kg 

NA 
66.8 mg/Kg 
270.9 mgfKg 
270.9 mg/Kg 
2.0 mg/Kg 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot size, weight, percent solids, and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive 
results c the action levels for aluminum, beryllium, cadmium, chromium, calcium, cobalt, 
copper, magnesium, nickel, potassium, and sodium have been qualified, (B), as a result 
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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 samples are not qualified for field quality comntrol blank 
contamination. 

. The interfering analyte iron was present in samples S42SD0010061, S42SDOO50001 and 
S42SD0060001 at a concentration comparable to the level of iron in the interference 
check sample (ICS) solution. Several analytes namely, antimony, arsenic, barium, 
cadmium, chromium, cobalt, lead, manganese, nickel, selenium, thallium, vanadium, 
and zinc were present in the ICS solution at a concentration which exceeded the 
instrument detection limit (IDL). Interference affects exist for arsenic, cadmium, 
selenium, and thallium. The possibility of suppressive affects may be present for 
selenium and thallium in the affected sample; nondetected results were qualified as 
biased low, (UL). The possibility of .positive interference may be present for arsenic and 
cadmium; positive results reported were qualified as biased high, (K), for these analytes. 

. The Matrix Spike (MS) %Rs for the aqueous matrix were below the lower quality control 
limits for barium, beryllium, chromium, cobalt, copper, manganese, and vanadium. 
Positive and nondetected results for the aforementioned anatytes were qualified as 
biased low, (L) and (UL), respectively. 

. The MS %Rs for the aqueous matrix were below the lower quality control lirnit for nickel 
and zinc. Positive and nondetected results for the aforementioned analytes were 
qualified as estimated, (J) and (UJ), respectively as a result of wnflictng 
noncompliances. 

The MS %R for the soil matrix was above the upper quality control limlits for lead. 
Positive results reported for the aforementioned analyte were qualified as biased high, 
(0 

l The MS %R for the soil matrix was below the lower quality control limit for antimony. 
Nondetected results reported for the aforementioned analyte were qualified as biased 
low, (UL). 

. The ICP Serial Dilution percent difference (0166) for the soil matrix was above the quality 
control limits for cobalt. Positive results of the aforementioned analyte were qualified as 
estimated, (J). 

Notes 

The CRDL %Rs for iron and selenium were above the quality control limits.. However, no validation 
actions were warranted as all results were > 2X CRDL, were qualified as blank contamination, or were 
nondetected. 

The MS %R calculations were incorrect. Corrected %R results have been provided on Form 58. 

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/rinsate blanks. 
The MS %R calculations were incorrect. 
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Other Factors Affecting Data Quality: . The interfering analyte iron was present in samples 
S42SDOOlOOOl and S42SDOO50001. The MS %Rs for the aqueous matrix were below the lower quality 
control limits for barium, beryllium, chromium, cobalt, copper, iron, manganese, vanadium, and zinc. 
The MS %Rs for the soil matrix was above the upper quality control limits for lead and below the lower 
quality control limits for antimony. ICP Serial Dilution %Ds were greater than 10% for cobalt. 

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).” 

Kathy A:Landkrohn 
Environmental Scientist 

,&own and Root Environmental 
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 

B 

UR 

J 

UJ 

K 

UL 

L 

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. 

Nondetected result is considered unusable as a result of extremely low MS %R. 

Positive result is considered estimated as a result of high ICP serial dilution %D or 
conflicting directional bias as a result of MS %R. 

Nondetected result is considered estimated as a result of ICP Serial Dilution %Ds. 

Positive result is considered biased high as a result of high CRDL %R, ICP ICS 
Interference, or high MS %R. 

Nondetected result is considered biased low as a result of low ICP ICS Interference, low 
LCS %R, or low MS %R. 

Positive result is considered biased low as a result of low MS %R or ICP 
ICS Interference. 



Brown & Root Environmental . 
INTZRNAL COREESPONDENC: 

TO: 

FROM: 

SUBJECT: 

GEORGE LATULIPPE DATE: FEBRUARY 6, 1998 

BONNI J. SMATHERS COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAISVOAIPESTIPCB 
CT0 245, NSWC INDIAN HEAD 
SDG 3 

SAMPLES: WAqueousl 

S42DUP005 
RBl 013971 

Overview 

c-49-1 l-7-092 

S42MW004UOOl 
TBl 012971 

S42MW006UOOl 

The sample set for the CT0 245 NSWC Indian Head site, SDG 3, consists of three (3) aqueous 
samples, one (1) rinsate blank, and one (1 I trip blank. The samples, with the exception of the trip 
blank, were analyzed for Target Compound List (TCL) volatile and .semivolatile organic compounds. 
Only sample RBl 013971 was analyzed for volatile, semivolatile and pesticide/PCB organic compounds. 
The Matrix Spike/Matrix Spike Duplicate analyses and the duplicate analyses were shareld with Work 
Order 9710046 and performed on sample S12SWOO50001. One field duplicate pair (S42DUP005 / 
S42MW004UOOl) was included in this SDG. 

The samples were collected by Brown and Root Environmental on October 12th and 13th, 1997 and 
analyzed by G.P. Environmental Services under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control IQA/QCI criteria. All analyses were conducted using the Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLC2.0 and OLM03.1 analytical and reporting 
protocols. 

Summary 

All compounds were successfully analyzed, with the exception of those results considered unreliable, 
(UR). The findings offered in this report are based upon a general review of all available data including 
data completeness, holding times until analysis, GC/MS tuning and calibration data, laboratory and field 
blank results, surrogate spike recoveries, laboratory control sample results, internal standards 
performance, field duplicate precision, tentatively identified compounds, compound identification and 
compound quantitation. Areas of concern with respect to data quality are listed below. 

Maior Problems 

. Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2- 
butanone were less than 0.05. This noncompliance indicates a lack of instrument 
response. Positive results for acetone were qualified as biased low, (L), and 
nondetected results reported for these compounds were considered unreliable and were 
rejected, (UR), in the affected samples. 
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Minor Problems 

. The following table summarizes the maximum concentration of volatile and semivolatile 
compounds detected in the laboratory method and field quality control blanks analyzed 
in this SDG: 

Maximum Action 
Compound Concentration Level 

Di-n-butyl phthalate’ 28 /IgIL 280 luglL 

Samples Affected: All samples. 

l 

Maximum concentration detected in a field quality control blank. 

The aliquots used for analysis and dilution factors were considered during the 
application of the action levels. Positive results reported for di-n-butylphthalate that 
were reported in samples at concentrations less than the validation. action level were 
considered false positives and were qualified, (B). No positive results were reported 
above the validation action level. It should be noted that field quality control blanks 
are not qualified based on field quality control blank contamination. 

. Positive results reported below the Contract Required Quantitation Limit (CRQL) are 
qualified as estimated, (J). 

Notes 

Continuing calibration Percent Differences (%Ds) greater than 25Ok, were reported for carbon disulfide, 
chloromethane, and 1,2-dibromo-3chloropropane. Positive results only are affected by this 
noncompliance. Therefore, no action was necessary since only nondetected results for the 
aforementioned compounds were reported in the affected samples. 

A continuing calibration verification Percent Difference (%D) greater than 25% was reported for 4,4’- 
DDT. Positive results are affected by this noncompliance. Therefore, no action was necessary since 
the result for 4,4’-DDT was nondetected in the affected sample. 

The pesticide Laboratory Control Sample reported a high Percent Recovery (%R) for the surrogate 
decachlorobiphenyl. No validation action was taken, however since quality control samples are not 
subject to qualification. 

The aqueous pesticide Laboratory Control Standard (LCSI sample PBLK1294 yielded high %Rs for 
Heptachlor epoxide, Endrin, and Endosulfan sulfate. No action was taken since Region III validation 
protocol does not qualify based solely on LCS noncompliances. 
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The Laboratory Control Samples had high %Ds between positive results on columns 1 and 2 for several 
single component pesticide compounds. In accordance with Region III validation protocol, no validation 
action was taken based on this LCS noncompliance alone. 

The volatile analyses of samples S42DUP005 and S42MW004UOOOl reported results at a 
concentration which exceeded the linear calibration range of the instrument. As a result, these 
samples were reanalyzed at a dilution. The original analyses, with the exception of the results which 
exceeded the linear calibration range were used in validation. The diluted results were transposed over 
the undiluted result and used in validation. 

The reanalysis of sample S42MW006UOOl was used in validation. The reanalysis was selected since 
the initial analysis was cross contaminated from sample S42MW004UOOl. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: Continuing calibration noncompliances were noted for several volatile 
compounds. Initial and Continuing RRFs less than 0.05 were reported for acetone and 2-butanone. 
Di-n-butyl phthalate were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: Di-n-butylphthalate was detected in the field quality control 
samples. 

..1. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation” (g/94), as amended for use within EPA Region Ill, and the NFESC guidelines 
entitled “Navy Installation Restoration Program Laboratory Quality Assurance Guide (February, 1996). 

“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&?-&La_&y7&&A& 
Brown and Rout Environmental 

Bonni J. Smathers 
Industrial Hygienist/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 



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 due to various technical noncompliances or is 
reported at a concentration below the CRQL. 

L - Positive result is considered biased low due to various technical noncompliances. 



Summary of Tentatively Identified Compounds (TICS) 
Remaining after Data Qualification 

Fraction TIC 

Volatile None identified 

Semivolatile Unknown 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-97-185 

TO: MR. GEORGE LATlJClPPE DATE: FEBRUARY 6,1998 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-3 

SAMPLES: 8 Aqueous 

S42MW004UOOl S42MW006UOOl 
S42MW004FOOl S42MW006FOOl 

S42DUP005 
S42DUP005-F 

RBI 01397’1 
RBl013971-F 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 3 consists of eight (8) aqueous 
environmental samples. Field duplicate pairs S42MW004U00l/S42DUP005 and S42MW004FOOl/ 
S42DUP005F were included within this SDG. A Matrix Spike (MS) was not selected by the field crew for 
this SDG; however, the laboratory selected the following samples for MS analyses: S42MW004UOOl for 
Target Analyte List (TAL) metals (except mercury); S42MW004FOOlor mercury; and lbatch sample 
9710062-01 F for cyanide. 

The above samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Brown and Root Environmental on October 12 and 13, 1997 and analyzed by GP Environmental Services 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. All analyses were conducted using Contract Laboratory Program (CLP) Staternent of Work 
(SOW) ILM04.0 analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, interference check sample (ICS) results, matrix spike recoveries, post 
digestion spike recoveries, laboratory duplicate results, laboratory control sample (ILCS) results, 
Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte quantitat:ion. 

All analyses, with the exception of mercury, were conducted using ICP methodologies. Mercury analysis 
was conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

. The Contract Required Detection Limit (CRDL) percent recoveries (%Rs) for calcium, 
magnesium, and nickel were above the quality control limits. Positive results < 2X CRDL 
reported for the aforementioned analytes were qualified as biased high, (K). 
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. The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Analvte Maximum Concentration Action Level 

barium”’ 
barium (2) 
cadmium 
calcium(‘) 
chromium 
cobalt 
copper 
magnesium”’ 
manganese 
potassium”’ 
silver 
zinc”’ 

1.1 uglL 
40.9 ugiL 
0.3 ug/L 
253.0 uglL 
0.5 ug/L 
0.8 ug/L 
3.9 ug/L 
48.8 uglL 
1 .o ug/L 
27.8 ug/L 
0.8 uglL 
3.2 ug/L 

5.5 ug/L 
204.5 ug/L 
1.5 uglL 
1265 ug/L 
2.5 ug/L 
4.0 ug/L 
19.5 ug/L 
244 ug/L 
5.0 ug/L 
139.0 ug/L 
4.0 ug/L 
16.0 ug/L 

Samples Affected: All 

(1) Maximum concentration found in an aqueous preparation blank. 
(2) Maximum concentration found in an filtered rinsate 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 c the action 
levels for barium, cadmium, calcium, cobalt, copper, magnesium, potassium, 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 samples are not qualified for field 
quality control blank contamination. 

. The ICP Interference Check Sample %Rs for selenium were reported at 79.0% for the 
initial ICS and at 81.0°h for the final ICS. It is unclear when the results for this analyte 
became noncompliant during the analytical run and nondetected results for the 
aforementioned analyte were qualified as biased low, (UL). 

l The duplicate relative percent differences (RPDs) were above the quality control limits 
for iron and manganese. Positive and nondetected results for the aforementioned 
analytes were qualified as estimated, (J) and (UJ), respectively. 

l The Matrix Spike (MS) %R was above the upper quality control limits for iron. Positive 
results for the aforementioned analyte were qualified as estimated, (J), due to conflicting 
directional bias. 

. The ICP Serial Dilution %R were above the quality control limits for sodium. Positive 
results for the aforementioned analyte were qualified as estimated, (J). The direction of 
bias cannot be determined. 

Notes 
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Notes 

The CRDL %Rs for aluminum, arsenic, chromium, iron, and nickel were above the quality control limits. 
However, no validation actions were warranted as all results were > 2X CRDL, were qualified as blank 
contamination, or were nondetected. 

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: ICP ICS %Rs were below the quality control limits ,for selenium. 
Duplicate RPDs were greater than the 20% quality control limit for iron and manganese. MS %R was 
greater than the 125% quality control limit for iron. The ICP Serial Dilution %R was greater than the 10% 
quality control limit for sodium. 

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 NFE 

F 
uidelines and the Quality Assurance Project Plan (QAPP).” 

Kathy A. Landkrohn Kathy A. Landkrohn 
Environmental Scienti+, Environmental Scienti+, L- 

[Brown and Root Environmental 
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. 

B - Positive result is considered to be an artifact of blank contamination and should,not be 
considered present. 

UL - Nondetected result is considered biased low as a result of low ICP ICS %R 

K - Positive result is considered biased high as a result of CRDL %R. 

J - Positive result is considered estimated as a result of duplicate imprecision, high ICP serial 
dilution %R, or conflicting directional bias as a result of MS and duplicate results. 

UJ - Nondetected result is considered estimated as a result of duplicate imprecision 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-97-186 

TO: MR. GEORGE LATULIPPE DATE: FEBRUARY 6,1998 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-4 

SAMPLES: 19 Aqueous 

S12WPOOl FOOl 
s12wPoo1uoo1 
S12WPOO2FOOl 
s12wPoo2uoo1 
S12DUP006 

S12DUP006-F 
S12WPOO3FOOl 
S12WPOO3UOOl 
S12WPOO4FOOl 
S12WPOO4UOOl 

S42MW007FOOl 
S42MW007UOOl 
s12sw0010001 
s12sw0020001 
S12SWOO30001 

S12SW0040001 
S12SW0050001 
S 12SW0060001 
S12DUPOO’l 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 4 consists of nineteen (19) aqueous 
environmental samples. Field duplicate pairs S12SW0060001/S12DUP001, S12WPOO2UOOl/ 
S12DUP006, and S12WP002F001/S12DUP006-F were included within this SDG. A Matrix Spike (MS) 
was not selected by the field crew for this SDG; however, the laboratory selected the following samples 
for MS analyses: S12WPOO2UOOl for Target Analyte List (TAL) metals (except mercury); SWP002FOOl 
for mercury; and batch sample 9710074-01 K for cyanide. 

The above samples were analyzed for TAL metals and cyanide. The samples were collect:ed by Brown 
and Root Environmental on October 14, 1997 and analyzed by GP Environmental Services under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. All 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SQW) ILM04.0 
analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, interference check sample (ICS) results, matrix spike recoveries, post 
digestion spike recoveries, laboratory duplicate results, laboratory control sample (LCS) results, 
Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of mercury and cyanide, were conducted using ICP methodologies. 
Mercury analysis was conducted using cold vapor AA. Cyanide analyses were conducted using wet 
chemistry methods. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

EPC-97-186 

. 

. 

Analvte Maximum Concentration 

aluminum”’ 
barium(‘) 
calcium 
cadmium 
cobalt 
cop er”’ 
iror$ 
magnesium 
manganese”’ 
nickel 
zinc”) 

40.4 ug/L 202 ug/L 
0.7 ug/L 3.5 ug/L 
120.3 ug/L 601.5 ug/L 
0.7 ug/L 3.5 ug/L 
0.7 ug/L 3.5 ug/L 
2.1 ug/L 10.5 uglL 
78.5 ug/L 392.5 ug/L 
60.2 ug/L 301 ug/L 
1 .o ug/L 5.0 ug/L 
1.2 ugiL 6.0 ug/L 
2.1 ugiL 10.5 ug/L 

Samples Affected: All 

(1) Maximum concentration found 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 and dilution factors were taken into 
consideration when evaluating ‘for blank contamination. Positive results < the action 
levels for aluminum, cadmium, cobalt, copper, nickel, 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 samples are not qualified for field quality control blank 
contamination. 

. 

The Contract Required Detection Limit (CRDL) percent recoveries (%Rs) were above the 
quality control limits for cadmium, calcium, chromium, copper, lead, magnesium, nickel, 
and potassium. Positive results c 2X CRDL reported for the aforementioned analytes 
were qualified as biased high, (K). 

The CRDL %Rs for selenium exhibited recoveries both above and below the quality 
control limits. Nondetected results reported for the aforementioned analyte were 
qualified as estimated (UJ) as a result of conflicting nonwmpliances. 

The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Action Level 

The interfering analyte calcium was present in sample S12WPOO4FOOl at a 
concentration comparable to the level of calcium in the interference check sample (ICS) 
solution. Several analytes namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, manganese, nickel, selenium, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the instrument detection limit 
(IDL). Interference affects exist for cadmium, chromium, cobalt, copper, nickel, 
selenium, thallium, and vanadium. The possibility of suppressive affects may be present 
for selenium, thallium, and vanadium in the affected sample; positive and nondetected 
results were qualified as biased low, (L) and (UL), respectively for these analytes. The 
possibility of positive affects may be present for cadmium and copper; positive results 
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reported were qualified as biased high, (K), for these analytes. The positive results for 
cobalt, copper, and nickel received no flags as the results were qualified as a result of 
blank contamination. 

. The interfering analyte calcium was present in sample S12WPOO41JOOl at a 
concentration comparable to the level of calcium in the interference check sample (ICS) 
solution. Several analytes namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, manganese, nickel, selenium, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the instrument detection limit 
(IDL). Interference affects exist for chromium, cobalt, copper, nickel, selenium, thallium, 
and vanadium. The possibility of suppressive affects may be present for selenium, 
thallium, and vanadium in the affected sample; positive and nondetected Iresults were 
qualified as biased low, (L) and (UL), respectively for these analytes. The possibility of 
positive affects may be present for chromium and copper; positive results reported were 
qualified as biased high, (K), for these analytes. The positive results for cobalt and 
nickel received no flags as the results were qualified as a result of blank contamination. 

. The interfering analytes aluminum and iron were present in sample S42MW007FOOl at a 
concentration comparable to the level of aluminum and iron in the interference check 
sample (ICS) solution, Several analytes namely, antimony, arsenic,’ barium, cadmium, 
chromium, cobalt, copper, manganese, nickel, selenium, thallium, vanadium, and zinc 
were present in the ICS solution at a concentration which exceeded the instrument 
detection limit (IDL). Interference affects exist for arsenic, cadmium, selenium, and 
thallium. The possibility of suppressive affects may be present for selenium and thallium 
in the affected sample; nondetected results were qualified as biased low, (UL), for these 
analytes. The possibility of positive affects may be present for arsenic and cadmium; 
positive results reported were qualified as biased high, (K), for these analytes. 

. The interfering analytes aluminum, iron, and magnesium were present in sample 
S42MW007UOOl at a concentration comparable to the level of aluminum, iron, calcium, 
and magnesium in the interference check sample (ICS) solution. Several analytes 
namely, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, manganese, 
nickel, selenium, thallium, vanadium, and zinc were present in the ICS solution at a 
concentration which exceeded the instrument detection limit (IDL). Interference affects 
exist for arsenic, cadmium, selenium, and thallium. The possibility of suppressive 
affects may be present for selenium and thallium in the affected sample; nondetected 
results were qualified as biased low, (UL), for these analytes. The possibility of positive 
affects may be present for arsenic and cadmium; positive results reported were qualified 
as biased high, (K), for these analytes. 

. The Matrix Spike (MS) percent recovery (%R) for aluminum was above the 125% quality 
control limit. Positive results reported for the aforementioned analyte were qualified as 
biased high, (K). 

Notes 

Sample S42MW007UOOl was analyzed at a 5X dilution. No notation was provided by the I,aboratory on 
the Form Is. 
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The CRDL %Rs for aluminum, iron, manganese, selenium, silver, sodium, and zinc were above the quality 
control limits. However, no validation actions were warranted as all results were > 2X CRDL, were 
qualified as blank contamination, or were nondetected. 

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 all samples in this 
SDG. The interfering analyte aluminum was present in samples S42MW007FOOl and S42MW007UOOl. 
The interfering analyte calcium was present in samples S12WPOO3FOO1, S12WPOO3UOO1, 
S12WPOO4FOO1, S12WPOO4UOO1, and S42MW007UOOl. The interfering analyte magnesium was 
present in sample S42MW007UOOl. The MS %R was greater than 125% for aluminum. 
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The data for these analyses were revieived 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).” 

Kathy A. Landkrohn 
Environmental Scientist I~ 

(;~n;<g;~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 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. 

UL - Nondetected result is considered biased low as a result of ICP interference 

K - Positive result is considered biased high as a result of CRDL %R, ICP interference, or MS 
%R. 

L - Positive result is considered biased low as a result of ICP interference 
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Brown & Root Environmental . 
TO: GEORGE LATULlPPE 

INTErnAL CORxESfONDEx 

DATE: JANUARY 23,19!98 

FROM: CRAIG FARKOS cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOLATILE AND SEMIVOLATILE ORGANIC 
COMPOUNDS PESTICIDES/PCBS 
CT0 0245, NSWC INDIAN HEAD, MARYLAND 
SDG 4 

SAMPLES: 

7lAqueousf 

s12wPoo1 UOOl 
S42MW007UOOl 

Overview 

s12wPoo2uoo1 S12WPOO3UOOl 
S12DUP006 TB1014971 

S12WPOO4UOOl 

The sample set for the CT0 0245 NSWC Indian Head SDG 4, consists of seven (7) aqueous 
environmental samples (including one field duplicate pair (S12WPOOl UOOl/S12WPOO1 UOOl DL), and 
one (1) aqueous trip blanks (designated TB). Aqueous environmental samples were analyzed for volatile 
and semivolatile organic compounds. The trip blank was analyzed for pnganic compounds, only. 
Samples Sl2WPOOlUOO1, Sl2WPOO2UOO1, S12WOOO3UOO1, Sl2WPOO4UOO1, ‘SlZ!DUPOOG were 
analyzed for PesticideslPCBs. 

The samples were collected by Brown and Root Environmental on October 14, 1997 and analyzed by 
General Physics Environmental Services. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) using CLP Methods OLC2.0 and OLM03.2 analytical and 
reporting procedures. 

Summary 

All compounds were successfully analyzed with the exception of those results 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 and calibration data, laboratory and 
field quality control blank results, matrix spikelmatnx spike duplicate analyses, surrogate spike 
recoveries, internal standards performance. field duplicate precision, laboratory control sample analyses, 
compound identification and quantitation. detectton Irmrts. and Tentatively Identified Compound (TIC) 
evaluation. 

Areas of concern with respect to data qualrty are llstecl below. 

Maior Problems 

. Volatile fraction initial andcontinurng cahbratlon Relative Response Factors (RRFs) for acetone, 
and 2-butanone were less than the 0.050 valrdatron quality control criteria. Failure to meet this 
quality control criterion indicates that the laboratory’s instruments could not achiieve satisfactory 
sensitivity for these compounds therefore, the associated positive and nondetected results for 
these compounds are severely compromtsed. Only nondetects were reported for these 
compounds in the affected samples. Nondetected results reported for these compounds in the 
affected samples are considered to be unreliable and are rejected, (UR). These results are 
biased very low. 



Notes 

The water pesticide surrogate % recovered for environmental samples Sl2WPOOlUOOl and 
S12WPOO4UOOl were below the minimum advised limit of 60% in two separate columns.Only 
nondetects were reported for the target compounds examined under this analysis. No qualification was 
made on reported results for these environmental samples. 

Several continuing calibration %Ds for volatile and semivolatile compounds exceeded the 25% 
validation quality control criterion. No actions were warranted as result of these noncompliances since 
no positive results were reported for these compounds in the affected samples. 

Resolution percentages (%) for decachlorobiphenyl in several standard mixture analyses for 
pesticides/PCBs were not provided by the laboratory. 

The water pesticide surrogate % recovered for environmental samples PBLKA, S12DUP006 and 
S12WPOO3UOOl were below the minimum advised limit of 60% on one column. Only nondetects were 
reported for the target compounds examined under this analysis. No qualification was made on reported 
results for these environmental samples. 

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 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).” 

, ;’ ; i.. 7 P. -\;: . 1 , 
u%LL 

Brown B’Root Environmental 

Craig Farkos 

Brown & Root Environmental 

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 
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TO: 

FROM: 

SUBJECT: 

G. LATULIPPE DATE: DECEMBER 5,1997 

DANIEL MENICUCCI COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXPLOSIVES 
CT0 245 INDIAN HEAD, MARYLAND 
SDG-5 

SAMPLES: I Z/Soil 

S12SD0010001 
SI2DUP007 
s12ss0020001 

Overview 

SI2SD0020001 SI 2SD0030001 
SI2SD0050001 SI 2SD0060001 
SI 2SSOO30001 S12SS0040001 

S12SD0040001 
s12ss0010001 
s12ss0050001 

The sample set for CT0 245 Indian Head, Maryland, SDG 5, consists of twelve (12) soil e!nvironmental 
samples. One field duplicate pair S12SD0040001 I SI2DUP007 was included in this SDG. The field crew 
specified sample S12SD0040001 for Matrix Spike/ Matrix Spike Duplicate analysis in this SDG 

The samples were collected by Brown and Root Environmental on October 20th, 1997 and analyzed by 
GP Environmental Services Incorporated under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAIQC) criteria. The explosive and nitroglycerine anlalyses were 
conducted according to SW-846 Method 8330. Nitroguanidine analyses were conducted according to 
modified USAEC methodology. 

Summarv 

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, 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. 

Minor Problems 

The surrogate 4-Nitroaniline contained percent recoveries below the quality control limit for samples 
S12SS0050001 and SI2SD0060001. Nondetected compounds in the samples were qualified as biased 
low (UL). 



Notes 

The matrix spike / matrix spike (MS/MSD) duplicate analysis of sample S12SD0040001 contained a high 
MS and MSD recovery for Nitrobenzene. As per Region III guidance, no qualifications are made, for MS / 
MSD noncompliance alone. 

The lab control standard sample NLCSB contained percent recoveries. for Tetryl and Nitrobenzene outside 
the quality control limit. As per Region III guidance, no qualifications are made for LCS noncompliances 
alone. 

Several compounds contained concentrations reported on the spreadsheets that differed from those 
reported on the Form 1’s. The correct concentrations were. determined and were used to correct the 
spreadsheets. 



Executive Summary 

Laboratory Performance: Several compounds had incorrect concentrations reported on the 
spreadsheets. 

Other Factors Affecting Data: Low surrogate recoveries were reported in two samples 

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 Resgion 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).” 

Daniel J Menicucci 
Data Validator 

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

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 results as reported by the laboratory. 

UL - Nondetected result is considered biased low. 
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Brown 1% Root Environmental INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

MR. GEORGE LATULIPPE DATE: FEBRUARY 6,1998 

KATE LANDKROHN COPIES: DV FILE 

INORGANIC DATA VALIDATION -TOTAL ORGANIC CARBON, pH, AND 
NITROCELLULOSE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-5 

SAMPLES: I2 Soils 

SI2SDOOI 0001 S12SD0040001 S12SD0060001 SI 2SSOO30001 
S12SD0020001 SI 2DUP007 s12ss0010001 S12SS0040001 
SI2SD0030001 S12SD0050001 s12ss0020001 SI 2ss0050001 

1 Aqueous 

RBI 020971 

Overview 

EPC-97-194 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 5 consists of one (I) aqueous and 
twelve (12) soil environmental samples. Field duplicate pair SI2SD004000I/SI2DUPO07 was included 
within this SDG. Sample SI2SDOO4OOOI was selected for Matrix Spike (MS) analyses by the field crew 
for this SDG for Total Organic Carbon (TOC) and nitrocellulose. Sample S12SD0040001 was also used 
for duplicate analyses for pH and percent solids analysis. 

The above samples were analyzed for nitrocellulose, percent solids, pH, and TOC. The samples were 
collected by Brown and Root Environmental on October 20, 1997 and analyzed by GP Environmental 
Services under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted using method specific analytical and reporting protocols. 

Summary_ 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, matrix spike recoveries, laboratory duplicate results, detection limits 
and analyte quantitation. 

All analyses were conducted using wet chemistry methods. 

No areas of concern with respect to data quality were noted. 
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EPC-97-194 

Executive Summary 

Laboratory Performance: No problems noted. 

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 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. 

validated according to the agreed upon validation criteria as 
uidelines and the Quality Assurance Project Plan (QAPP).” 

Kathy A. Landkrohn 

/ Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

I. 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. 



Brown & Root Envimnmetiai ’ 
INTERNAL CORRESPONDENCI 
c49-09-7-111 

TO: GEORGE LATULIPPE DATE: JANUARY 23,1998 

FROM: CRAIG FARKOS cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOLATILE AND SEMIVOLATILE ORGANIC 
COMPOUNDS PESTICIDESIPCBS 
CT0 0245, NSWC INDIAN HEAD, MARYLAND 
SDG 5, 

SAMPLES: 

1 USoil 

s12ss0010001 s12ss0020001 S12SS0030001 
S12SS0050001 SI 2SDOOI 0001 SI 2SDOO20001 
SI2SD0040001 SI 2SD0050001 S12SD0060001 

2lAqueous 

RBI 02097-l TBl02097-1 

Overview 

S12SS0040001 
S12SD003C)OOl 
S12DUPOO7 

The sample set for the CT0 0245 NSWC Indian Head SDG 5, consists of twelve (12) soil samples, one 
(1) aqueous rinsate blank (designated RB) and one (I) aqueous trip blank (designated TB). Soil samples 
were analyzed for volatile, semivolatile organic compounds and pesticides/PCBs. The trip blank was 
analyzed for volatile organic compounds only. The rinsate blank was analyzed for volatile, semivolatile 
organic compounds and pesticides/PCBs. 

The samples were collected by Brown and Root Environmental on October 20, 1997 and analyzed by 
General Physics Environmental Services. The volatile and semivolatile organic compound analyses for 
soil were analyzed using CLP Method OLM03.1. The volatile and semivolatile organic compound 
analyses for aqueous samples were analyzed using CLP Method, OLCO2.0. Pesticides/PCBs in soil and 
aqueous samples were analyzed using CLP Method OLC2.0 and OLM03.2. 

Summary 

All compounds were successfully analyzed with the exception of those results 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 and calibration data, laboratory and 
field quality control blank results, matrix spike/matrix spike dupficate analyses, surrogate spike 
recoveries, internal standards performance, field duplicate precision, laboratory control sample analyses, 
compound identification and quantlation, detection limits, and Tentatively Identified Cornpound (TIC) 
-evaluation. 

Areas of concern with respect to data quality are listed below. 



Maior Problems 

. Volatile fraction initial and continuing calibration Relative Response Factors (RRFs) for acetone, 
and 2-butanone in the aqueous samples were less than the 0.050 validation quality control 
criteria. Failure to meet this quality control criterion indicates that the laboratory’s instruments 
could not achieve satisfactory sensitivity for these compounds therefore, the associated positive 
and nondetected results for these compounds are severely compromised. Detected resutts 
reported for these compounds in the affected samples are considered to be unreliable and are 
biased low (L). Nondetected results reported for these compounds in the affected samples are 
considered to be unreliable and are rejected, (UR). These results are biased very low. 

Minor Problems 

. Pesticide/PCB samples S12SSOO40001, S12SSOO30001, Sl2SSOO20001, Sl2SD0050001, 
S12SD0040001, S12SD0030001, S12SD0010001, S12SD0020001 contained %Ds between 
analytical columns which exceeded 25%. Compounds that had %Ds greater than 25% were 
qualified as estimated (J). 

. The internal standard (IS) area counts for soil sample S12SD0060001 were below the -50% of 
the area for 1 out of 3 examined standards. All nondetect results quanitated relative to the 
noncompliant internal standard were qualified as estimated (UJ). All positive results were 
qualified as estimated (J). 

. Continuing calibration %Ds for semivolatile compounds benzo(g,h,l)perylene and indeno(l,2,3- 
cd)pyrene exceeded the 25% validation quality control criterion. Positive results for these 
compounds in samples S12DUP007, S12SD0060001 and S12SS0010001 were qualified as 
estimated (J). 

. Continuing calibration %Ds for carbon disulfide exceeded the 50% validation quality control 
criterion. Nondetected results in samples S12DUP007, S12SD0060001 and S12SS0010001. 
were qualified as estimated (UJ). 

. The holding time until extraction for all soil samples analyzed for both semivolatile and pesticide 
samples exceeded the 7-day quality control criterion established from the time of collection. All 
positive results for affected soil samples were qualified as estimated (J). All nondetect results 
for affected soil samples were qualified as estimated (UJ). 

l . The following table summarizes the maximum concentration of compounds detected in the 
laboratory method analyzed in this SDG: 

Maximum Action 
Compound Concentration Level 
Diethylphthalate 1 ug/L 10 ug/L 
Di-n-butylphthalate 26 ug/L 260 ug/L 
Acetone 9 ug/L 90 ug/L 
Methylene Chloride 4 ug/kg 40 ugikg 

The aliquots used for analysis, % solids and dilution factors were considered during the 
application of action levels. Positive results for methylene chloride and acetone that were 
reported in samples at concentrations less than the validation action level were considered false 
positive and were qualified (B). 



The volatile system monitoring compound (SMC) recovery exceeded the recommendsed quality 
control limit in sample S12SSOO4001. No validation action was required. 

Several continuing calibration %Ds for volatile and semivolatile compounds exceeded the 25% 
,validation quality control criterion. No actions were warranted as a result of these 
noncompliances since no positive results were reported for these compounds in the 
affected samples. 

Surrogate recoveries in several semivolatile samples were below the minimum QC limits. No 
analytical results were qualified since the violations occurred in only one fraction in each 
analyzed sample; The percent recoveries in each case were greater than 10%. 

Surrogate recovery in two pesticide/PCB samples (S12SDOO60001, S12SD0020001) exceeded 
the maximum QC limits for DCBl and DCB2. No analytical results were qualified since the 

. violations occurred in only one column in each analyzed sample and the percent recovery in 
each case was greater than 10%. 

The MS percent recovery for 1 ,CDichlorobenzene and 1,2,4-Trichlorobenzene fell below the 
advisory QC limits. No qualification was taken in the unspiked sample. 

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).” 

wn & Root Environmental 

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 



Data Qualifier Summaw 

u - Nondetect as reported by the laboratory. 

B - Positive result qualified as a result of method or field quality control blank contamination. 

UR - Nondetected results qualified as unusable due to various technical reasons (i.e. 
calibration noncompliances, holding times, internal standard areas). 

UJ - Nondetected results qualified as estimated due to various technical reasons (i.e. 
calibration noncompliances, holding times, internal standard areas). 

J - Estimate positive results for various technical reasons (i.e. calibration noncompliances, 
holding times, internal standard areas , and values less than the CRQL). 



Brown & Root Environmental: -. INTERNAL CORRESPONDENCE 

EPC-97-187 

TO: MR. GEORGE LATULIPPE DATE: FEBRUARY 6,199s 

FROM: KATE LAiJDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON AND pH 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-2 

SAMPLES: 11 Soils 

S42DUPOOl 
S42DUP002 
S42SDOOlOOOl 

S42SD0020001 S42SD0050001 S42SSOO20001 
S42SD0030001 S42SD0060001 S42SSOO30001, 
S42SD0040001 S42ss0010001 

1 Aqueous 

RB-101097-1 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 2 consists of one (1) aqueous and 
eleven (11) soil environmental samples. Field duplicate pairs S42SD00600011S42DUF~001 and 
S42SS0030001/S42DUPO02 were included within this SDG. A Matrix Spike (MS) was not selected by the 
field crew for this SDG; however, the laboratory selected sample S42SD0060001 for MS analyses for 
Total Organic Carbon (TOC) analysis. Sample S42DUP002 was selected for duplicate analysis for pH 
analysis. 

The above samples were analyzed for TOC and pH. The samples were collected by Brown and Root 
Environmental on October 10, 1997 and analyzed by GP Environmental Services under Naval1 Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAKIC) criteria. All analyses 
were conducted using method specific analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, matrix spike recoveries, laboratory duplicate results, detection limits 
and analyte quantitation. 

. All analyses were conducted using wet chemistry methods. 

No areas of concern with respect to data quality were noted. 
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EPC-97-187 

Executive Summaw 

Laboratory Performance: No problems noted. 

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 data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Gfidelines and the Quality Assurance Project Plan (QAPP).” 

Brown and Root Environmental 
Kathy A. Landkrohn 
Environmental Scientist . , 

G 

( .- -;gi?J&g>~ 
,,Y”Brown an&Root Environmental ,, ” 

b’ Joseph A. Samchuck L 

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 Summary 

u - Nondetect as reported by the laboratory. 

B - Positive result qualified as a result of method or field quality control blank contamination. 

UR - Nondetected results qualified as unusable due to poor surrogate recoveries. 

UJ - Nondetected results qualified as estimated due to various technical reasons (i.e. 
calibration noncompliances, holding times, internal standard areas). 

J - Estimate positive results for various technical reasons (i.e. calibration noncompliances, 
holding times, internal standard areas , and values less than the CRQL). 

K - Estimate positive results as biased high due to high surrogate recoveries. 



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 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).” 

Craig Farkos ,T ,’ 

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 



@own & Root Enyironmental. -..- _ INTERNAL CORRESPONDENCE 

TO: MR. GEORGE LATULIPPE DATE: FEBRUARY 6,199s 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 - NSWC INDIAN HEAD; MARYLAND 
SDG-5 

SAMPLES: 12 Soils 

S12SD0010001 S12SD0040001 S12SD0060001 S12SSOO30001 
S12SD0020001 Sl2DUP007 s12ss0010001 S12SS0040001 
S12SD0030001 Sl2SD0050001 s12ss0020001 s12ss0050001 

1 Aqueous 

Overview 

RB1020971 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 5 consists of one (1) aqueous and 
twelve (12) soil environmental samples. Field duplicate pair Sl2SD0040001/Sl2DUPO07 was included 
within this SDG. Sample S39SWOO20001 was identified by the field crew for Matrix Spike (MS) analyses 
on the aqueous samples. Soil sample S39SDOOlOOOl was identified by the laboratory for Matlrix Spike 
(MS) analyses for all analytes except cyanide. 

The above samples were analyzed for TAL metals and cyanide. The samples were collected by Brown 
and Root Environmental on October 20, 1997 and analyzed by GP Environmental Services undler Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) crkeria. All 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM03.0 
analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed with the exception of those qualified as rejected. 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/rinsate blanks, interference check sample 
(ICS) results, matrix spike recoveries, post digestion spike recoveries, laboratory duplicate results, 
laboratory control sample (LCS) results, Inductively Coupled Plasma (ICP) serial dilution results, detection 
limits and analyte quantiition. 

All analyses, with the exception of mercury and cyanide, were conducted using ICP methodologies. 
Mercury analysis was conducted using cold .vapor AA. Cyanide analyses were conducted using wet 
chemistry methods. 

Areas of concern with respect to data quality are listed below. 
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Maior Problems 

The Matrix Spike (MS) percent recovery (%R) in the soil matrix for antimony was 
extremely low (<30%). Nondetected results reported for the aforementioned analyte were 
qualified as unusable, (UR). Positive results reported for the aforementioned analyte 
were qualified as biased extremely low, (L). 

Minor Problems 

Holding times for cyanide were greater than 14 days. Positive and nondetected results 
were qualified as biased low, (L) and (UL), respectively. 

The Contract Required Detection Limit (CRDL) percent recoveries (%Rs) were above the 
quality control limits for calcium, magnesium, and sodium. Positiie results < 2X CRDL 
reported for calcium and sodium were qualified as biased high, (K). Positive results < 2X 
CRDL reported for magnesium were qualified as estimated, (J), due to confiicting 
directional bias. 

The Contract Required Detection Limit (CRDL) percent recoveries (%Rs) were below the 
quality control limits for lead and thallium. Nondetected results reported for the 
aforementioned analytes were qualified as biased low, (UL). 

The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Analvte 

aluminum 
barium”) 
barium(3) 
calciuml) 
calcium(3) 
chromium 
chromium(3) 
cobalt 
=vper 
iW2) 
magnesium”) 
magnesium(2) 
manganese”) 
potassium(‘) 
potassium(2) 
sodium(‘) 
sodiumr2) 
zinc(l) 

Maximum 
Concentration 
52.2 ug/L 
0.9 ug/L 
0.44 ug/L 
151.6 ug/L 
91.4 ug/L 
0.7 ug/L 
0.69 ug/L 
0.9 ug/L 
1.3 ug/L 
1.076 mglkg 
62.2 ug/L 
16.1 mglkg 
0.048 mg/kg 
22.8 ug/L 
7.346 mg/kg 
365.0 ug/L 
171 .O mg/kg 
2.3 ug/L 

Samples Affected: All 

Action Level - 
aaueous 
2625 ug/L 
4.5 ug/L 
NA 
908 ugtL 
NA 
3.5 ugtL 
NA 
4.5 ugiL 
6.5 ugtL 
NA 
311 ugtL 
NA 
NA 
114 ugtL 
NA 
1825 ug/L 
NA 
11.5 ug/L 

Action Level - 
goJ 
35.8 mgtkg 
NA 
0.44 mg/kg 
NA 
91.4 mgtkg 
0.7 mgtkg 
0.69 mgtkg 
0.9 mgtkg 
1.3 mg/kg 
5.38 mglkg 
NA 
80.5 mg/kg 
0.24 mgtkg 
NA 
36.73 mgtkg 
NA 
655 mgtkg 
NA 
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EPC-97-1190 

(1) 

(2) 
(3) 

Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in soil preparation blank. 
Maximum concentration found in rinsate blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot size, weight, percent solids, and dilution 
factors were taken into consideration when evaluating for blank contamination. IPositive 
results < the action levels for sodium 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 samples are not qualified for field quality control blank contamination. 

;- . . 

The interfering analyte iron was present in sample S12SD0010001 and S12SDOOZ!OOOl at 
a concentration comparable to the level of iron in the interference check sample (ICS) 
solution. Several analytes namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, nickel, potassium, selenium, thallium, vanadium, and zinc were present in 
the ICS solution at a concentration which exceeded the instrument detection limit (IDL). 
Interference affects exist for arsenic, cadmium, and selenium. The poss:ibility of 
suppressive affects may be present for selenium in the affected samples: the 
nondetected result was qualified as biased low, (UL), for this analyte. The possibility of 
positive affects may be present for arsenic and cadmium: positive results reported were 
qualified as biased high, (K), for these analytes. 

The duplicate sample relative percent difference (RPD) was greater than the quality 
control limit for manganese for the soil matrix. Positive results reported for the 
aforementioned analyte were qualified as estimated, (J). 

The MS %R in the soil matrix for manganese was below the lower quality control limit. 
Positive results reported for the aforementioned analyte were qualified as estimated, (J), 
due to conflicting directional bias. 

The MS %R in the soil matrix for nickel was above the quality control limits Positive 
results repotted for the aforementioned analyte were qualified as estimated, (J), due to 
conflicting directional bias. 

ICP Serial Dilution percent differences (%D) for the soil matrix were above the quality 
control limits for aluminum, chromium, lead, magnesium, manganese, nickel, and 
potassium. Positive results reported for the aforementioned analytes were qualified as 
estimated, (J). 

Notes 

The CRDL %Rs for aluminum and iron were above the quality control limits. However, no validation 
aCtiOnS were warranted as all results were > 2X CRDL, were qualified as blank contamination, or were 
nondetected. 

Duplicate sample, matrix spike, and ICP serial analyses for the aqueous matrix were not reported for this 
SDG. 
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EPC-97-190 

Executive Summary 

Laboratory Performance: Holding times were exceeded for cyanide analyses. The CRDL Standard 
analysis recoveries for several analytes were outside quality control limits. One analyte was present in the 
laboratory methodt preparationtrinsate blanks. No duplicate sample, matrix spike, and ICP Serial Dilution 
results were reported for the aqueous matrix. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in samples 
S12SD0010001 and Sl~2SD0020001 in this SDG. The duplicate sample RPD in the soil matrix exceeded 
the 35% quality control limit for manganese. The MS %Rs in the soil matrix for antimony, manganese and 
nickel did not meet the quality control limits. The ICP Serial Dilution %Ds for the soil matrix did not meet 
the quality control limits for aluminum, chromium, lead, magnesium, manganese, nickel, and potassium. 
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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 Z96). 

The text of this report has been formulated to address only those problem areas affecting data qualiity. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
ality Assurance Project Plan (QAPP).” 

Environmental Scientist 

Brown and Root Environmental 

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. 

UL - Nondetected result is considered biased low as a result of missed holding times, CRDL 
%Rs, or ICP ICS Interference. 

K - Positive result is considered biased high as a result of CRDL %Rs or ICP ICS 
Interference. 

L - Positive result is considered biased low as a result of CRDL %Rs or ICP ICS Interference. 

J - Positive result is considered estimated as a result of duplicate sample RPD, ICP Serial 
Dilution %Ds, or conflicting directional bias as a result of CRDL %Rs or MS %Rs. 
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TO: G. LATULIPPE DATE: DECEMBEIR IO,1997 

FROM: DANIEL MENICUCCI .COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - EXPLOSIVES; 
CT0 245 INDIAN HEAD, MARYLAND 
SDG-7 

SAMPLES: 1 O/Soil 

s41ss0010001 
s41 ss0050001 
s41 ss0090001 

s41 ss0020001 
S41 SSOO60001 
S41 DUPOOS 

S41 ss0030001 S4’l ss0040001 
s41 ss0070001 S4i SSOO80001 

4tAqueous 

S41 GW003UOOl S41GW002UOOl S41 GWOOI UOOI RBI 022971 

Overview 

The sample set for CT0 245 Indian Head, Maryland, SDG 7, consists of ten (10) soil and four (4) aqueous 
environmental samples. The field crew specified samples 9710131 and S41SS0080001 for Matrix Spike/ 
Matrix Spike Duplicate analysis in this SDG. One field duplicate pair S41SS0080001 / S41DUP009 was 
specified in this SDG. 

The samples were collected by Brown and Root Environmental on October 21 st, 1997 and analyzed by 
GP Environmental Services Incorporated under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAQC) criteria. All samples were analyzed for explosives and all soil 
samples were additionally analyzed for Nitroglycerine and Nitroguanidine. The explosive and 
nitroglycerine analyses were conducted according to SW-846 Method 8330. The nitroguanidine analysis 
was conducted according to a modified USAEC methodology. 

Summary 

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, Matrix 
Spike (MS) t 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. 



Minor Problems 

The surrogate 4-Nitroaniline contained low percent recoveries in samples S41SS00300~1, 
S41 SSOO50001 and S41 SSOO80001. Nondetected explosive compounds. were qualified as biased low 

wu 

Notes 

The matrix spike / matrix spike (MWMSD) duplicate analysis of sample S41SS080001 contained five 
relative percent differences, three matrix spike and two matrix spike duplicate recoveries outside the 
quality control limit. As per Region III guidance, no qualifications are made for MS / MS0 noncompliances 
alone. 

The lab control standard sample NLCSB contained percent recoveries for Tetryl and Nitrobenzene outside 
the quality control limit. As per Region III guidance, no qualifications are made for LCS noncompliances 
alone. 

The compound HMX was reported differently on the spreadsheets than on the Form 1’s. The correct 
concentrations were determined and were used to correct the spreadsheets. 



Executive Summary 

Laboratory Performance: Several compounds had incorrect concentrations reported on the 
spreadsheets. 

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 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 

‘3 
the NFESC Guidelines and the Quality Assurance, Project Plan (QAPP).” 

J--f--~jp~~~; - 
Daniel J Menicucci 
Data Validator 
Brown and Root Env/ronm,ental 

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

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 results as reported by the laboratory. 
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TO: 

FROM: 

SUBJECT: 

G. LATULIPPE DATE: 

DANIEL MENICUCCI COPIES: 

ORGANIC DATA VALIDATION - EXPLOSIVES; 
CT0 245 INDIAN HEAD, MARYLAND 
SDG-6 

SAMPLES: 8/Soi I 

S39SD0010001 S39SD0020001 S39SD0030001 S39SD0040001 
S39SD0050001 S39SD0060001 S39SD0070001 S39SD0080001 

Overview 

C-49-l 2-7-l 13 

DECEMBEIR $1997 

DV FILE 

The sample set for CT0 245 Indian Head, Maryland, SDG 6, consists of eight (8) soil environmental 
samples. The field crew specified sample S41SSOO80001 for Matrix Spike/ Matrix Spike Duplicate 
analysis in this SDG 

The samples were collected by Brown and Root Environmental on October 21st, 1997 and analyzed by 
GP Environmental Services Incorporated under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAKX) criteria. The explosive and nitroglycerine analyses were 
conducted according to SW-846 Method 8330. The nitroguanidine analyses were conductedi according to 
modified USACE methodology. 

Summary 

The findings offered in this report were based upon a general’ review of all available data iIncluding data 
completeness, holding times, calibration data, laboratory and field quality control blank results, 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. 

Notes 

The matrix spike / matrix spike (MSIMSD) duplicate analysis of sample S41SSO80001 contained five 
relative percent differences, three matrix spike and two matrix spike duplicate recoveries outside the 
quality control limit. As per Region III guidance, no qualifications are made for MS / MSD noncompliance 
alone. 



The lab control standard sample NLCSB contained percent recoveries for Tetryl and Nitrobenzene outside 
the quality control fimit. As per Region III guidance, no qualifications are made for LCS noncompliances 
alone. 

Several compounds contained concentrations reported on the spreadsheets that differed from those 
reported on the Form 1’s. The correct concentrations were determined and were used to correct the 
spreadsheets. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected results as reported by the laboratory. 

UL - Nondetected result is considered biased low. 



Executive Summary 

Laboratory Performance: Several compounds had incorrect concentrations reported on the 
spreadsheets. 

Other Factors Affecting Data: Three explosive samples contained low surrogate recoveries. 

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 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,? the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

c 

.v ‘%%,a& rn# 

‘Daniel J Menicucci 
Data Validator 
Brown and Rowonmental 

/ Data Validation Quality Assurance Officer 
Brown and Root Environmental 

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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TO: G. IATULLIPE DATE: JANUARY 21,1998 

FROM: PAMELA A. KORYAK COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOLATILE, SEMIVOLATILE AND PESTlCIDEIPCBs 
CT0 245, NSWC INDIAN HEAD, MARYLAND 
SdG 1 

SAMPLES: 12lAqueousNOA 

s12sw0010001 
S12SW0040001 
S12DUPOOl 
S42MW002UOOl 
TBlOl’1971 

s12sw0020001 
s12sw0050001 
S42DUP004 
S42MW003UOOl . 

S12SW0030001 
S12SW0060001 
S42MW002UOOl 
TB1007971 

1 OlAqueouslSVOA 

s12sw0010001 
S12SW0040001 
S12DUPOOl 
S42MW003UOOl 

s12sw0020001 
s12sw0050001 
S42DUP004 

S 12SW0030001 
S12SW0060001 
S42MW0~02UOOl 

7IAqueouslPESTIPCBs 

s12sw0010001 
S 12SW0040001 
S12DUPOOl 

s12sw0020001 
s12sw0050001 

S12SW0030001 
S12SW0060001 

Overview 

The sample set for the CT0 245 NSWC Indian Head Naval Base site, SDG 1, consists of twelve (12) 
aqueous environmental samples and two (2) trip blanks (designated-TB). The samples were analyzed for 
volatile, semivolatile, and pesticide/PCB organic compounds. The laboratory designaBed one sample 
(S12SWOO50001) for Matrix Spike/Matrix Spike Duplicate analyses. Two field duplicate pairs 
(S12DUP001/S12SW0060001 and S42DUP004/S42MW003UOOl) were included in this SDG. 

The samples were collected by Brown and Root Environmental on October 7th and 1 Ith, 1997 and 
analyzed by GP Environmental Services under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAKX) criteria. The volatile and semivolatile analyses‘were conducted 
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using EPA CLP low level OLC2.0 methods. The samples were analyzed for pesticide/PCB compounds 
using EPA method OLC2.0. 

Summarv 

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

Maior Problems 

. The initial and continuing calibration Relative Response Factors (RRFs) for acetone and 
2-butanone were less than 0.05. Only nondetected results were reported for these 
compounds in the affected samples. The results reported for these compounds in the 
affected samples were qualified as rejected, UR. The positive result in sample 
S12SW0060001 for acetone was qualified as biased low, (L). 

Minor Problems 

. The following table summarizes the maximum concentrations of volatile and semivolatile 
compounds detected in laboratory method and/or field quality control blanks analyzed in 
this SDG. 

Compound 
Maximum Action 
Concentration Level 

methylene chloride’ 
di-n-butyl phthalate 

1 PM- 10 pglL 
2 PM- 20 /IgIL 

. 
- Maximum concentration determined from field quality control blanks. 

Aliquot size and dilution factors were considered during application of all action levels. 
Positive results reported for these compounds in the associated samples at concentrations 
less than the respective action levels are considered false positives and are qualified, (B). 
Note that field quality control blanks are not qualified based on field quality control blank 
contamination. 

. The Performance Evaluation Mix %D for beta-BHC exceeded the 25% quality control limit. 
Only nondetected results were reported for’this compound in the affected samples and 
these results were qualified as estimated, UJ. 

. The %Ds between columns for Heptachlor epoxide ,and Endosulfan II were greater than 



c-49-1 1-7-l 39 
MEMO TO: G. LATULLIPE 
DATE: JANUARY 21,1998- PAGE 3 

25%. The chromatograms associated blanks did not indicate background noise, therefore, 
the positive results were qualified as estimated, J. The direction of bias could not be 
determined. 

. Positive results reported at concentrations below the CRQL are cons’idered to be 
estimated and are qualified (J). The direction of the bias cannot be determined. 

Notes 

Continuing calibration %Ds greater than 25% were reported for 1,2-dibromo-3chloropropane. Only 
nondetected results were reported for these compounds in the affected samples. According to guidance 
no action was taken. 

Initial calibration Percent Relative Standard Deviations (%RSDs) greater than 20% were reported for 4,4’- 
DDT for INDAM- in column RTX-1701. Only nondetected results were reported in the affected 
samples. According to guidance, no action was taken. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs for acetone and 2butanone were 
less than 0.05. Continuing calibration %Ds for a semivolatile compound were greater than 25%. 
Methylene chloride was detected in aqueous field blanks. Di-n-butylphthalate was detected in the method 
blank. The PEM %D for beta-BHC exceeded 25%. The %Ds between columns for hepatachlor epoxide 
and Endosulfan II exceeded 25%. 

Other Factors Affecting Data Quality: Positive results reported at concentrations below the CRQL are 
considered to be estimated. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Review”(9/94), as amended for use within EPA Region III, and the NFESC guidelines entitled 
“Navy Installation Restoration Program Laboratory Quality Assurance Guide”(February, 1996). 

Pamela A. Koryak 

Data Validation 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 Dbcumentation 
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TO: 

FROM: 

SUBJECT: 

WPE ” DATE: JANUARY 26,1998 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAISVOAIPESTIPCB ORGANICS 
‘;;g ;46, NSWC INDIAN HEAD 

SAMPLES: Volatile/Semivolatile 

S/Water/ 

s39sw0010001 
s39sw0030001 
s39sw0050001 
S39DUPOOO8 
RB1021971 

8/Sail/ 

S39SDOOlOOOl 
S39SD0030001 
S39SD0050001 
S39SD0070001 

Pesticide/PCB 

1 /Water 

8/Sail 

S39SDOOlOOOl S39SD0020001 
S39SDOO30001 S39SD0040001 
S39SD0050001 S39SD0060001 
S39SD0070001 S39SD0080001 

OVERVIEW 

s39swo020001 
s39sw0040001 
S39SWOO60001 
Tel021971 

S39SD0020001 
S39SDOO40001 
S39SD0060001 
S39SD0080001. 

RB1021971 

The sample set for CT0 245, SDG 6, NSWC Indian Head consists of seven (7). aqueous environmental 
samples, eight (8) solid environmental, and two (2) aqueous quality control samples. The samples were 
analyzed for Target Compound List (TCL) volatile, semivolatile, and chlorinated pesticides/polychlorinated 
biphenyls (PestlPCBs). Sample TB1021971 was analyzed for volatiles only. The field crew did designate 
samples for Matrix Spike/Matrix Spike Duplicate (MSIMSD) analyses. The laboratory analyzed MS/MSD and 
blank spike samples. One field duplicate pair was included in this SDG S39DUP0008 and S39SW0020001. 

The samples were collected by Brown and Root Environmental on October 21”, 1997 and anallyzed by GP 
Environmental Services, Inc. All analyses were conducted in accordance with Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (CA/(X) criteria using CLP Statennent of Work 
(SOW) OLM02.0 low concentration analytical and reporting protocols. 



All samples were successfully analyzed with the exception of those compounds qualified as rejected. The 
findings offered in this report are based upon a general review of all available data including: data 
completeness, holding times, GCIMS tuning and system performance, 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, internal standard performance, compound 
identification, compound quantitation, detection limits, and tentatively identified compounds. Areas of 
concern are listed below. 

Maior Problems 

. Initial and/or continuing calibration percent relative response factors (RRFs) did not meet the 
0.050 quality control limit for acetone and 2-butanone. Nondetected and positive results were 
affected. Nondetected results were rejected, (UR), and positive results were qualified as biased 
8 CL). 

. MS/MSD S39SDOOlOOOl had recoveries of less than 10% for 1,4dichlorobenzene. The 
associated surrogate, 1,2dichlorobenzened4 also had recoveries of less than 10%. The 
compound was rejected, (UR), in the native sample due to a combination of low MS/MSD 
recovery and low surrogate recovery 

Minor Problems 

l Holding times were exceeded for the extraction of all semivolatile and pest/PCB soil samples. 
All nondetected and positive results for the soil samples were qualified as estimated, (UJ) and 
(J). The direction of bias cannot be determined. 

l Continuing calibration percent differences (%Ds) exceeded 50% for hexachlorocyclopentadiene 
and di-n-octyl phthalate. Nondetected results were qualified as estimated, (UJ). The direction of 
bias cannot be determined. 

l The following table summarizes the maximum concentration of volatile and semivolatile 
compounds detected in the laboratory method and/or field quality control blanks (designated *) 
analyzed in this SDG. 

Maximum Action 
Compound 
Methvlene Chloride 
Methylene Chloride 
*2-Butanone 
*Acetone 
Di-n-butyl phthalate 
*Bis(2&hylhexyl) phthalate 
*Diethyl phthalate 
*Dimethyl phthalate 
*Phenol 

Concentration 
1 l-w 
4 WKs 

z $jiE; 
26 ug/L 
1 cls/Ks 
2 W% 
1 w/Kg 
2 WKs 

e 
10 ug/L 
40 w/Kg 
80 w/Kg 90 w/Kg 
260 pg/L 
10 WQ 
20 w/Kg 10 w/Kg 10 WKs 

Dilution factors, percent solids, and aliquots used for analysis were taken into consideration 
during the application of all action levels. Positive results reported as false positives as a 
result of blank contamination for methylene chloride and di-n-butyl phthalate were qualified 
as B. 

l The volatile fraction of sample S39SD0080001 had low internal standard recoveries for all three 
internal standards. All nondetected and positive results were qualified as estimated, (UJ) and 
(J). The direction of bias cannot be determined. 



. 

. 

. 

Notes 

. 

. 

Recoveries below the lower quality control limit were reported for the compound 1,2,4- 
trichlorobenzene in MS/MSD S39SDOOlOOOl. The associated surrogate, 1,2dichlorobenzene- 
d4, had recoveries of less than 10%. The result for 1,2,4-trichlorobenzene was qualified as 
estimated, (UJ), in the native sample. The direction of bias cannot be determined. 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as 
estimated, (J). The direction of bias cannot be determined. 

Samples S39SD0070001 and S39SD0080001 had high concentrations of aceteone. The 
laboratory reanalyzed the samples at a 5X dilution; however, acetone was not detected. The 
acetone results were reported from the undiluted sample. The positive results reported for 
acetone were qualified as estimated, (J), due to exceeding the linear range of the instrument. 

Surrogate recovery below the lower quality control limit was reported for TCX and DCB in 
sample S39SD0060001. No validation action was required as the sample was previously 
qualified due to holding time non-compliance. 

Percent difference between columns exceeded 25% for the compounds p,p’-DDE and a-BHC in 
some samples. No validation action was required as the samples were previously qualified due 
to holding time non-compliance. 

Continuing calibration percent differences (%Ds) exceeded the 25% quality control limit for 
chloromethane, carbon disulfide, 1,2dibromo-3-chloropropane, vinyl chloride, 2-hexanone, 
hexachlorocyclopentadiene, 3,3’-dichlorobenzidine, di-n-octyl phthalate, benzo(k)fluoranthene, 
2!4-dimethylphenol, 2,4dinitrophenol, 4-nitrophenol, indeno( 1,2,3-c,d)pyrene, 
dibenz(a,h)anthracene, benzo(g,h,I)perylene, 4-nitroaniline, and 4-methyl-2-pentanone. No 
validation action was required as these compounds were not detected in the samples. 

The surrogate 1,2dichlorobenzene-d4 had low recoveries (4%-19%) in all of the soil samples 
except S39SD0060001. No action was taken on this basis as the surrogate is advisory only. 
Sample S39SDOOlOOOl had low recovery of 2-fluorobiphenyl (29%). Sample S39SD0060001 
had high recovery of 2,4,6-tribromophenol (123%). No validation action was required as the 
samples were previously qualified due to holding time non-compliance. 

Recoveries below the lower control limit were reported for the compounds bis(2- 
chloroethyl)ether and benzo(a)pyrene in MS/MSD S39SWOO20001. No validation action was 
required on this basis. 

The compound p,p’-DDT had initial calibration %RSDs outside the quality control limit on the 
confirmation column. However, no action was taken ,as only one compound was outside the 
criteria and the %RSD was less than 30%. 



EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone and 2-butanone had RRFs less than 0.050 in the initial and/or 
continuing calibrations in the volatile fraction. All semivolatile and PestlPCB soil samples exceeded the 
holding time quality control limit. Several compounds in both the volatile and semivolatile fraction exceeded 
the 25%D continuing calibration criteria. Several compounds were detected in the laboratory method blanks 
and/or field quality control blanks. Sample S39SD0080001 had low internal standard recoveries in the 
volatile fraction. The surrogate 1,2dichlorobenzene had consistently poor recoveries in the semivolatile soil 
samples. The compounds 1,4dichlorobenzene and 1,2,4-trichlorobenzene were qualified due to a 
combination of low surrogate and MSlMSD recovery in the semivolatile fraction. 

Other Factors Affecting Data Quality: Methylene chloride, acetone, 2-butanone, bis(2- 
ethylhexyl)phthalate, diethyl phthalate, dimethylphthalate, and phenol were detected in the rinseate and travel 
blanks. 



, ‘:- *. 
The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94) 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 

1 __.~, 

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 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICS) 

Tic ’ 

Unknown(s) 

None 

Unknown(s) 

unknown phthalate 
hexadecanoic acid 
octadecanoic acid 
sulfur, mol (S8) 
unknown PAH 
unknown organic acid 
docosanic acid 
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DATE: DECEMBER 18,1997 

cc: DV FILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PESTlPCBs- 
CT0 245, NSWC INDIAN HEAD, MARYLAND 
SDG 7 

15 Soils: 

s41ss0010001 
s41 ss0050001 
s41 ss0090001 

5 Aqueous: 

S41GWOOlUOOl 
Tel022971 

S41 ss0020001 
S41 SSOO60001 
S41 DUPOS 

S41 GW002UOOl 

S41 ss0030001 S41ss0040001 
s41ss0070001 S4.1 SSOO80001 

S41 GW003UOOl RB1022971 

The sample set for CT0 245 NSWC Indian Head, SDG 7, consists of ten soil and five aqueous 
environmental samples including one trip blank (designated TB). All samples were analyz:ed for Target 
Compound List (TCL) volatile, semivolatile, and pesticide/PCB organic compounds. One field duplicate pair 
(samples S41 SS0080001/S41 DUPOS) were included in this SDG. 

The samples were collected by Brown & Root Environmental on October 22, 1997, and analyzed by GP 
Environmental Services. The volatile, semivolatile, and pesticide/PCB compound analyses were analyzed 
under Naval Facilities Engineering Service Center (NFESC). All analyses were conducted using the U.S. 
EPA Contract Laboratory Program (CLP) (OLM03.1 and 03.2, OLCO2.0) analytical and reporting protocols. 

Summary 

All compounds were successfully analyzed with the exception of those results that were rejected. The 
findings offered in this report are based upon a general review of all available data ilncluding data 
completeness, holding times until extraction/analysis, CG/MS tuning and calibration data, laboratory and field 
quality control blank results, matrix spike/matrix spike duplicates analyses, surrogate spike recoveries, 
internal standards performance, field duplicate precision, laboratory control sample analyses, 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 

. The initial and continuing calibration relative response factors (RRFs) in samples S41GW001U001, 
S41 GW002U001, S41 GWOO3UO91, 241 GWOO3UOOl DL, TB-102297-1, and RB-102297-l were 
below 0.050 for acetone and 2-butanone. Positive results were qualified biased low, (L), and 
nondetected results were qualified as rejected, (UR). 
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nondetected results were qualified as rejected, (UR). 

. The soil semivolatile surrogate recoveries for each surrogate was below the quality control limits for 
sample S41 SSOO50001. Positive results for the sample were qualified biased low, (L), and 
nondetected results were qualified as rejected, (UR). 

Minor Problems 

. The holding time for semivolatiles and pesticides/PCBs exceeded the 7-day limit for all soil samples. 
Positive results were qualified as estimated, (J), and nondetected results were qualified as 
estimated, (UJ). 

. The following volatile compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated below: 

Compound 
Methylene chloride 
Di-n-butyl phthalate 

Maximum 
Concentration 
7 &kg 
26 pg/L 

Aqueous Soil 
Action Action 
w e 

- 70 PSJQI 
260 pg/L -- 

Samples Affected: All 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below the 
detection limit were replaced with revised detection limits and qualified as nondetects, (U). Positive 
results for the compound reported at concentrations above the detection limit were qualified 
nondetected, (U). It should be noted that field quality control blanks are not qualified based on field 
quality control blank contamination. 

. The volatile continuing calibration Percent Difference (%D) for acetone, carbon disulfide, 2-butanone, 
4-methyl-2-pentanone, and 2-hexanone exceeded the 25% quality control limit for all soil and re- 
evaluated samples. The %D for chloromethane, vinyl chloride, carbon disulfide, 2-butanone, 4- 
methyl-2-pentanone, 2-hexanone, bromoform, and 1,2-dibromo-3-chloropropane exceeded the 25% 
quality control limit for all water samples. Positive results were qualified as estimated, (J), and 
nondetected results were not qualified. 

. The volatile continuing calibration %Ds for carbon disulfide and 2-butanone were greater than 50%, 
therefore, nondetected results were qualified as estimated, (UJ). 

. The semivolatile continuing calibration %D for hexachlorocyclopentadiene, di-n-octylphthalate, 
benzo[k]fluoranthene exceeded the 50% quality control limit for all water samples. Nondetected 
results were qualified as estimated, (UJ). 

. The volatile system monitoring compound recoveries contained surrogates 1,2dichloroethane and 
toluene-d8 that were above the quality control limits in samples S41SSOO40001, S41SS0050001, 
and S41SSOO90001. Nondetected results were qualified as estimated, (UJ). 

. Samples S41 SSOO20001, S41 SSOO40001, S41 SSOO50001, S41SSOO80001, and S41 SSOO90001 
had high surrogate recoveries and low internal standard areas. Samples S41SOO30001, 
S41 SSOO60001, S41 SSOO70001, and S41 DUPOS had low internal standard areas. Positive results 
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were qualified as estimated, (J), and nondetected results were qualified as estimated, I[UJ). Re- 
evaluated samples also contained internal standards that were below the quality control limits, 
therefore, the original samples were used for quantitation. 

. The pesticide continuing calibration %D for delta-BHC exceeded the 25% quality control limit for all 
water samples. Nondetected results were qualified as estimated, (UJ). 

. Several %Ds for Aroclor 1260 exceeded the 25% validation quality control criterion in samples 
S41 SSOO20001, S41 SSOO30001, and S41 SSOO40001. Positive results were qualified as estimated, 
(J) and nondetected results were not qualified. Imprecision was noted between analytical columns 
for the Laboratory Control Samples (LCSs) and MSlMSD samples. 

Notes 

The sample S41 DUPOS on the chain of custodies was labeled S41 DUPOOS on the Form 1’s. The appropriate 
changes were made. 

Several continuing calibration Percent Differences (%Ds) for semivolatile compounds exceeded the 25% 
validation quality control criterion. No actions were warranted as a result of these noncomplialnces since the 
holding time was exceeded and the samples had already been qualified. 

The semivolatile matrix spike duplicate (MSD) percent recovery and relative percent difference (RPD) for 
1,2,4-trichlorobenzene were above the recommended quality control limit. No action was taken for these 
noncompliances. 

The semivolatile analyses of samples S41 SS0050001RE and S41 SS0050001REDL were above the area 
limits for chrysenedl2 and perylened12. Appendix A Table A.10 was consulted for both internal standards, 
however, no actions were warranted as a result of these noncompliances since the holding time was 
exceeded and the samples had already been qualified. 

Pyrene exceeded the instrument’s linear calibration range in sample S41SS0050001RE. These samples 
were diluted 2-fold and reanalyzed. The dilution results for this compound only were transposed over to the 
re-analyzed sample results and used in validation of this SDG. 

Aroclor-1260 exceeded the instruments linear calibration range in samples S41 SS0010001, S41SS0050001, 
S41SSOO60001, and S41SS0090001. These samples were diluted IOO-fold and reanalyzed. The dilution 
results for this PCB only were transposed over to the original sample results and used in validation of this 
SDG. 

Aroclor-1260 exceeded the instrument’s linear calibration range in sample S41 SSOO70001. Thle sample was 
diluted lo-fold and reanalyzed. The dilution result for this PCB only was transposed over to the original 
sample result and used in validation of this SDG. 

Aroclor-1260 exceeded the instruments linear calibration range in samples S41SSOO80001 arrd S41 DUPOS. 
These samples were diluted IOOO-fold and reanalyzed. The dilution results for this PCB only were 
transposed over to the original sample results and used in validation of this SDG. 

The pesticide surrogates had percent recoveries that were above the quality control limits. No actions were 
warranted as a result of these noncompliances since the holding time was exceeded and the samples had 
already been qualified. 

The pesticide matrix spike/matrix spike duplicate (MWMSD) for sample S41SS0080001 contained an 
MS/MSD % recovery (%R) that was above the quality control limits for dieldrin, and below the quality control 
limits for 4,4’-DDT. The sample S41 SS0080001DL contained a MSlMSD %R that was below the quality 
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control limits for gamma-BHC, heptachlor, aldrin, dieldrin, endrin, and 4,4’-DDT. No action was taken for 
these noncompliances. 

The initial calibration Relative Percent Standard Deviation (%RSD) for the pesticide compound 4,4’-DDT 
exceeded the 20% validation quality control criterion. No action was warranted as a result of this 
noncompliance. 

Several pesticide calibration verification summaries for performance evaluation mixtures (PEMs) had a 
percent endrin breakdown that was greater than 20% and a combined percent breakdown of greater than 
30%. No actions were warranted as a result of these noncompliances since the holding time was exceeded 
and the samples had already been qualified. 

Several continuing calibration %Ds for pesticides exceeded the 50% validation quality control criterion. No 
actions were warranted as a result of these noncompliances since the holding time was exceeded and the 
samples had already been qualified. 

No other problems were noted. 

Executive Summarv 

Laboratory Performance: Several volatile initial calibration RRFs were noted. Several volatile, semivolatile, 
and pesticide initial and continuing calibration noncompliances were present. Methylene chloride was 
detected in laboratory method blanks for volatiles. Several samples were qualified for internal standard area 
noncompliances. Several samples were qualified for surrogate recovery noncompliances. 
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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 IRegion 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).” 

Brown & Root Environmental 
Data Validator 

. 

,“.., 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

:: 
Appendix A - Qualified Analytical Results 

3. 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



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 continuing calibration %D > 25% and/or value below the CRQL. 

B Nondetected blank (for Region Ill) as a result of blank contamination and should not be considered present. 

UR Value is rejected as a result of surrogate spike noncompliance or as a result of initial or continuing calibration RRFs eO.05. 

UJ Nondetected result is considered to be estimated as a result of volatiles and semivolatiles continuing calibration %D > 25% or 
as a result of exceeding the holding time for semivolatiles and pesticides. 

L Value is biased low as a result of surrogate spike noncompliance or a continuing calibration RRF ~0.05. 



Fraction 

Volatiles 

Semivolatile 

Summary of Tentatively Identified Compounds (TICS) 
Remaining After Data Qualification ’ 

Named TIC 

Unknown(s) 
Unknown alkane 
Benzene derivative 

Unknown(s) 
Unknown phthalate 
Unknown PAH(s) 
Octadecanoic acid 
Unknown PCB(s) 
Unknown organic acid(s) 
Hexadecanoic acid 
Docosanoic acid 
Unknown dimethylnaphthalene isomer(s) 
SH-Fluoren-S-one 
Acetophenone 
1 -Methyl-naphthalene 
Biphenyl(s) 
4-Methyldibenzofuran 
Unknown trichlorobenzene isomer(s) 
Unknown tetrachlorobenzene isomer(s) 
Unknown trimethylnaphthalene isomer(s) 
5-Ethyl-l -nonene 
2-tert-1,2,4-Oxadiazolidin-5-one 
Hexanedioic acid, dioctyl ester 
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8 Soil 

S39SDOOlOOOl 
S39SD0020001 

8 Aqueous 

S39SD0030001 S39SD0050001 S39SD0070001 
S39SD0040001 S39SD006000-l S39SD0080001 

RB1021971 
s39sw0010001 

s39sw0020001 
S39DUP008 

s39sw0030001 s39sw0050001 
s39sw0040001 S39SWOO60001 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 6 consists of seven (7) aqueous 
environmental samples, eight (8) soil environmental samples, and one (1) rinsate blank (RB1021971). 
Field duplicate pair S39SW002000l/Sl2DUP008 was included within this SDG. Sample S39SWOO20001 
was identified by the field crew for Matrix Spike (MS) analyses on the aqueous samples. Soil sample 
S39SD0010001 was identified by the laboratory for Matrix Spike (MS) analyses for all analytes except 
cyanide. 

The above samples were analyzed for TAL metals and cyanide. The samples were collected by Brown 
and Root Environmental on October 21, 1997 and analyzed by GP Environmental Services; under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. All 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0 
analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, interference check sample (ICS) results, matrix spike recoveries, post 
digestion spike recoveries, laboratory duplicate results, laboratory control sample (LCS) results, 
Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of mercury and cyanide, were conducted using ICP methodologies. 
Mercury analysis was conducted using cold vapor AA. Cyanide analyses were conducted using wet 
chemistry methods. 

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) were above the 
110% quality control limits for aluminum and calcium. Positive results c 2X CRDL 
reported for the aforementioned analytes were qualified as biased high, (K). 

. The CRDL %R was below the 90% quality control limits for lead and thallium. Positive 
results <2X CRDL and nondetects reported for the aforementioned analytes were 
qualified as biased low, (L) and (UL), respectively. 

. The CRDL %R was above the 110% quality control limit for magnesium. Positive results 
< 2X CRDL reported for the aforementioned analyte were qualified as estimated, (J), due 
to conflicting directional bias. 

. The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Analvte 

aluminum 
barium”’ 
beryllium 
cadmium 
calcium”’ 
calcium’2’ 
chromium 
cobalt 
copper 
iron 
lead”’ 
magnesium”’ 
magnesiumr2’ 
manganese 
potassium”’ 
potassium’2’ 
sodium(‘) 
sodium’2’ 
zinc”’ 

Maximum 
Concentration 
52.2 UglL 
0.9 ug/L 
0.1 ug/L 
0.3 ug/L 
151.6 ug/L 
16.10 mg/kg 
0.7 ug/L 
0.9 ug/L 
1.3 ug/L 
12.8 uglL 
1 .o ug/L 
62.2 uglL 
16.10 mglkg 
0.3 ug/L 

22.8 uglL 
7.346 mg/kg 
365.0 ug/L 
171 .O mg/kg 
2.3 uglL 

Samples Affected: All 

Action Level - 
aaueous 
261 ug/L 
4.5 ug/L 
0.5 ug/L 
1.5 ug/L 
758 ug/L 
NA 
3.5 ug/L 
4.5 ug/L 
6.5 ug/L 
64 uglL 
5.0 ug/L 
311 ug/L 
NA 
1.5 ug/L 
114 ug/L 
NA 
1825 ug/L 
NA 
11.5ugIL 

Action Level - 
soil 
52.2 mglkg 
0.9 mgikg 
0.1 mg/kg 
0.3 mglkg 
NA 
80.5 mg/kg 
0.7 mg/kg 
0.9 mg/kg 
1.3 mg/kg 
12.8 mglkg 
NA 
NA 
80.5 mglkg 
0.3 mglkg 
NA 
36.73 mglkg 
NA 
855 mglkg 
NA 

(1) 
(2) 

Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in soil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot size, weight, percent solids, and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive 
results c the action levels for aluminum, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, potassium, sodium, 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 
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were nondetects. It should be noted that field quality control samples are not qualified 
for field quality control blank contamination. 

. The interfering analyte iron was present in sample S39SD0030001 at a concentration 
comparable to the level of iron in the interference check sample (KS) solution. Several 
analytes namely, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, nickel, 
potassium, selenium, sodium, thallium, vanadium, and zinc were present in the ICS 
solution at a concentration which exceeded the instrument detection limit (IDL). 
Interference affects exist for arsenic, cadmium, potassium, sodium, and selenium. The 
possibility of suppressive affects may be present for selenium in the affefcted sample. 
The nondetected result was qualified as biased low, (UL). The positive results reported 
for arsenic and cadmium were qualified as biased high, (K). The positive result reported 
for potassium was qualified as estimated ‘J” as a result of conflicting noncompliance. 
The positive result for sodium received no flag as the result was qualified as a result of 
blank contamination. 

. The interfering analyte iron was present in samples S39SD0070001 and S39SD0070001 
at a concentration comparable to the level of iron in the interference check sample (ICS) 
solution. Several analytes namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, nickel, potassium, selenium, sodium, thallium, vanadium, and zinc were 
present in the ICS solution at a concentration which exceeded the instrument detection 
limit (IDL). Interference affects exist for cadmium, selenium, sodium. The possibility of 
suppressive affects may be present for selenium in the affected samples; the 
nondetected result was qualified as biased low, (UL), for this analyte. The possibility of 
positive affects may be present for cadmium; positive results reported were qualified as 
biased high, (K), for this analyte. The positive result for sodium received no flag as the 
result was qualified as a result of blank contamination. 

. The MS %R in the soil matrix for antimony was below the 75% quality control limit. 
Positive and nondetected results reported for the aforementioned analyte were qualified 
as biased low, (L) and (UL), respectively. 

. The MS %R in the soil matrix for zinc was above the 125% quality control limit. Positive 
results reported for the aforementioned analyte were qualified as biased high, (K). 

l The MS %R in the aqueous matrix for iron was above the 125% quality control limit. 
Positive restits reported for the aforementioned analyte were qualified as biased high, 
0% 

. ICP Serial Dilution percent differences (%Ds) for the soil matrix were > 10% the quality 
control limits for chromium, magnesium and potassium. Positive results reported for the 
aforementioned analytes were qualified as estimated, (J). 

. ICP Serial Dilution OhD for the aqueous matrix were > lOoh quality control limits for 
sodium. Positive results reported for the aforementioned analyte were qualified as 
estimated, (J). 
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Notes -- 

The CRDL % Rs for iron and sodium were outside the 90-l loo/6 quality control limits. However, no 
validation actions were warranted as the sample results were either > 2 X CRDL or were qualified as 
blank contamination. 

A comparison of field duplicate pair, S39SW0020001/S12DU0008, is contained in Appendix C. 
However, no,validation actions are required as per Region III guidance. 

Executive Summary 

Laboratory Petionnance: 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 anaiyte iron was present in sample 
S39SD0030001. The MS %Rs in the soil matrix for antimony and zinc did not meet the quality control 
limits. The MS %Rs in the aqueous matrix for iron did not meet the quality control limits. The ICP Serial 
Dilution %Ds for the soil matrix did not meet the quality control limits for chromium, magnesium, and 
potassium. The ICP Serial Dilution %Ds for the aqueous matrix did not meet the quality control limits for 
sodium. 

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 GHelines and the Quality Assurance Project Plan (QAPP).” 

l Kathy A. Landkrohn / 
Environment?! Scientist, ., 

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. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

UL - Nondetected result is considered biased low as a result of CRDL %Rs, ICP ICS 
Interference, or low MS %Rs. 

K - Positive result is considered biased high as a result of CRDL %Rs, ICP ICS Interference, 
or high MS %Rs. 

L - Positive result is considered biased low as a result of CRDL %Rs or low MS %Rs. 

J - Positive result is considered estimated as a result of ICP Serial Dilution %Ds, CRDL %Rs 
or ICP ICS Interference. 
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FROM: DAVID G. OLSON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 - NSWC, INDIAN HEAD, MARYLAND 
SDG - 7 

SAMPLES: 1 O/Soil/ 
s41 ss0010001 
s4 1 ss0020001 
s41 ss0030001 
s41 ss0040001 

s41 ss0050001 S41 SSOO80001 
S41 SSOO60001 s41 ss0090001 
s41 ss0070001 S41 DUPOOS 

/-- . . 

7lAqueousl 
S41 GWOOl FOOI 
S41 GWOOl UOOl 
S41 GW002FOOl 

S41 GW002UOOl RB1022971 
S41 GW003FOOl 
S41 GW003UOOl 

Overview 

The sample set for SDG - 7, NSWC, Indian Head, Maryland consists of ten (10) soil environmental 
samples, six (6) aqueous environmental samples, and one (1) rinsate blank (RBI 022971). The field 
crew selected soil sample S41SSOO80001 for matrix spike (MS), matrix spike duplicate (MSD) 
analysis. In addition, the laboratory performed an MS/MSD analysis on sample S41 GW003FOOl for 
all required aqueous analytes except mercury and cyanide. The laboratory performed an MS/MSD 
analysis on aqueous sample S41GW003UOOl for mercury and cyanide. One field duplicate pair 
(S41 DUP009/S41 SSOO80001) was included within this SDG. 

The above samples, with the exception of S41GWOOl Fool, S41GW003FOOl and 
S41GW002F001, were analyzed for Target Analyte List (TAL) metals and cyanide. Samples 
S41GWOOlFOO1, S41GW003F001 and S41GW002FOOl were analyzed for TAL metals only. The 
samples were collected by Brown and Root Environmental on October 22, 1997 and analyzed by 
GP Environmental Services under Naval Facilities Engineering Service Center (NF!ESC) Quality 
Assurance/Quality Control (QA/QC) criteria. All analyses were conducted using Contract Laboratory 
Program (CLP) Statement of Work (SOW) ILM04.0 analytical and reporting protocols. 

Summarv 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation/rinsate blanks, interference check sample (ICS) results, matrix spike 
recoveries, post digestion spike recoveries, laboratory duplicate results, laboratory control sample 
(LCS) results, Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte 
quantitation. 
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All metal analyses, with the exception of mercury, were conducted using ICP methodologies. 
Mercury analysis was conducted using cold vapor AA. Cyanide analysis was conducted using a 
calorimetric manual distillation method (MCAWW 335.2). 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The Matrix Spike (MS) Percent Recoveries (%Rs) for manganese and zinc in the soil 
matrix were < 30% quality control limit. Positive results reported for the 
aforementioned analytes were qualified as biased extremely low, “L”. 

. The MS %R for chromium in the soil matrix was < 30% quality control limit. All 
positive results reported for the aforementioned analyte were qualified as estimated, 
“J”, as a result of conflicting noncompliances. 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for calcium 
and magnesium were > 110% quality control limit. Positive results < 2X CRDL 
reported for the aforementioned analytes were qualified as biased high, “K”. 

. The CRDL %Rs for arsenic and sodium were <90% quality control limit. Positive 
results < 2X CRDL reported for the aforementioned analytes were qualified as 
biased low, “L”. 

. The CRDL %Rs for lead and selenium exhibited recoveries both above and below the 
90-l 10% quality control limits. Positive results < 2X CRDL and nondetects 
reported for the aforementioned anaiytes were qualified as estimated, “J” and “UJ”, 
respectively, as a result of conflicting noncompliances. 

. The following contaminants were detected in the laboratory method/preparation/ 
rinsate blanks at the follow’ing maximum concentrations : 

Analvte Maximum Action Level - 
Concentration Aqueous 

Action Level - 
&g 

aluminum 
barium (I ) 
barium (2) 
beryllium 
cadmium 
calcium (I) 
calcium (2) 
chromium 
cobalt 
copper (3) 
iron 
lead 
magnesium 

63.1 mg/L 
0.22 mg/kg 

I .3 c(g/L 
0.3 pg/L 
0.4 pg/L 

26.4 mg/kg 
165.7 pg/L 

7.8 pg/L 
0.8 pg/L 
6.1 pg/L 

43.8 pg/L 
1.3 pg/L 

91 .o pg/L 

315.5 pg/L 63.1 mg/kg 
N/A I .I mg/kg 

6.5 c(g/L N/A 
I .5 pg/L 0.3 mg/kg 
2.0 pg/L 0.40 mg/kg 

N/A 132.0 mglkg 
828.5 pg/L N/A 

39 pg/L 7.8 mg/kg 
4.0 pg/L 0.8 mg/kg 

30.5 pg/L 6.1 mg/kg 
219 pg/L 43.8 mg/kg 
6.5 pg/L I .3 mg/kg 
455 ,pg/L 91 .O mg/kg 
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manganese 6.1 pg/L 30.5 pg/L 

nickel 23.1 pg/L 115.5 pg/L 
potassium (3) 200 f.lg/L 1000 ug/L 

silver 0.9 pg/L 4.5 pg/L 
sodium (3) 678 pg/L 3390 ug/L 
thallium 5.6 pg/L 28.0 pg/L 
zinc (3) 15.8 pg/L N/A 

6.1 mgikg 
23.1 mglkg 
200 mg/kg 
0.9 mg/kg 

678.0 mg/kg 
5.6 mgfkg 

15.8 mg/kg 

(I 1 Maximum concentration found in the soil preparation blank. 
(2) Maximum concentration found in the aqueous preparation blank. 
(31 Maximum concentration found in the rinsate blank 

An action level of 5x the maximum contaminant level has been used to evaluate sarnple data for 
blank contamination. Sample aliquot size, weight, percent solids, and dilution factors were taken 
into consideration when evaluating for blank contamination. Positive results < the act:ion levels for 
aluminum, barium, beryllium, cadmium,, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, nickel, silver, sodium, thallium, 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 
samples are not qualified for field quality control contamination. 

. The interfering analyte calcium was present in sample S41SSOO60001 at a 
concentration which was comparable to the level of calcium in the Interference 
Check Sample (ICS) solution. Several analytes namely barium, cadmium, chromium, 
cobalt, copper, lead, nickel, potassium, 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 cadmium, cobalt, 
selenium, silver and thallium. The positive results and nondetects reported for 
cadmium, cobalt and selenium were qualified ‘as estimated, “J” and “UJ”, 
respectively, as a result of conflicting noncompliances. The positive result reported 
for thallium was qualified as a result of blank contamination. 

. 

. 

The interfering analyte calcium was present in sample S41 SSOO’70001 at a 
concentration comparable to the level of calcium in the Interference Check Sample 
(ICS) solution. Several analytes namely barium, cadmium, chromium, cobalt, 
copper, lead, nickel, potassium, selenium, silver, thallium, vanadium, and zinc were 
present in the ICS solution at a concentration which exceeded the IDL. Interference 
affects exist for selenium and thallium. The possibility of suppressive affects may 
be present for thallium. The nondected result was qualified as biased low, (UL). The 
nondetected result reported for selenium was qualified as estimated,. “UJ”, as a 
result of conflicting noncompliances. 

The interfering analyte iron was present in sample S41DUP009 at a concentration 
comparable to the level of iron in the Interference Check Sample (KS) solution. 
Several analytes namely barium, cadmium, chromium, cobalt, copper, lead, nickel, 
potassium, selenium, silver, thallium, vanadium, and zinc were present in the ICS 
solution at a concentration which exceeded the IDL. Interference affects exist for 
cadmium, selenium and thallium. The possibility of suppressive affects may be 
present for thallium. The nondetected result was qualified as biased low, (UL). The 
positive results reported for cadmium and selenium were qualified as estimated, “J”, 
as a result of conflicting noncompliances. 
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. The interfering analyte iron was present in sample S41SS0090001 at a 
concentration comparable to the level of iron in the Interference Check Sample (ICS) 
solution. Several analytes namely barium, cadmium, chromium, cobalt, copper, 
lead, nickel, potassium, selenium, silver, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the IDL. interference affects 
exist for cadmium, selenium, silver and thallium. The possibility of suppressive 
affects may be present for thallium. The nondetected result was qualified as biased 
low, (UL). The positive results reported for cadmium and selenium were qualified as 
estimated, “J”, as a result of conflicting noncompliances. The positive result 
reported for’silver was qualified as a result of blank contamination. 

. The interfering analyte iron was present in sample S4ISSOO4OOOI at a 
concentration comparable to the level of iron in the interference Check Sample (ICSl 
solution. Several analytes namely barium, cadmium, chromium, cobalt, copper, 
lead, nickel, potassium, selenium, silver, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the IDL. Interference affects 
exist for cadmium, selenium, silver and thallium. The possibility of suppressive 
affects may be present for selenium. The positive result was qualified as biased low, 
“L”. The positive result reported for cadmium and ,the nondetected result reported 
for silver were qualified as estimated, “J” and “UJ”, respectively, as a result of 
conflicting noncompliances. The positive result reported for thallium was qualified as 
a result of blank contamination. 

. The interfering analyte iron was present in sample S41SS0050001 at .a 
concentration comparable to the level of iron in the Interference Check Sample (PCS) 
solution. Several analytes namely barium, cadmium, chromium, cobalt, copper, 
lead, nickel, potassium, selenium, silver, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the IDL. Interference affects 
exist for cadmium, selenium, silver and thallium. The possibility of suppressive 
affects may be present for selenium and thallium. The positive result reported for 
selenium and the nondetected result reported for thallium were qualified as biased 
low, “L” and “UL”, respectively. The positive result reported for cadmium was 
qualified as estimated, “J”; as a result of conflicting noncompliances. The positive 
result reported for silver was qualified as a result of blank contamination. 

. The interfering analyte iron was present in sample S41SS0080001 at a 
concentration comparable to the level of iron in the Interference Check Sample (ICSl 
solution. Several analytes namely barium, cadmium, chromium, cobalt, copper, 
lead, nickel, potassium, selenium, silver, thallium, vanadium, and zinc were present 
in the ICS solution at a concentration which exceeded the IDL. Interference affects 
exist for cadmium, selenium, silver and thallium. The possibility of suppressive 
affects may be present for thallium. The nondetected result reported for thallium 
was qualified as biased low, “UL”. The positive results reported for cadmium and 
silver and the nondetected result reported for selenium were qualified as estimated, 
“J” and “UJ”, respectively, as a result of conflicting noncompliances. 

l Laboratory duplicate imprecision was noted for aluminum affecting the soil matrix. 
The positive results reported for the aforementioned analyte in the affected samples 
were qualified as estimated, “J”. The direction of bias could not be determined. 
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. The MS %Rs for the soil matrix were C 75% quality control limit for antimony, 
arsenic, barium, beryllium, copper, thallium and vanadium. Positive results and 
nondetects reported for the aforementioned analytes were qualified as biased low, 
“L” and “UL”, respectively. 

. The MS %Rs for cadmium, cobalt, nickel and silver affecting the soil matrix were < 
75% quality control limit. The positive results and nondetects reported for the 
aforementioned analytes were qualified as estimated, “J” and “UJ”, respectively, as 
a result of conflicting noncompliances. 

. The ICP Serial Dilution Percent Differences (%Ds) for chromium and nic:kel affecting 
the soil matrix were > 10% quality control limit. Positive results reported for the 
aforementioned analytes were qualified as estimated, “J”. The direction of bias 
could not be determined. 

Notes 

The CRDL %Rs for aluminum, iron and thallium were above the quality control limit. However, no 
validation actions were warranted as all results were either >2X CRDL, were nondetects, or were 
qualified for blank contamination. 

The MS %R for the aqueous matrix was above the upper quality control limit for selenium, however 
no validation actions were warranted as all results were nondetects. 

The ICP Serial Dilution percent difference (%Dl for the aqueous matrix tias above the quality 
control limit for nickel, however no validation actions were warranted as all results were qualified 
for blank contamination. 

A comparison of field duplicate pair, S41SS0080001 / S4I DUPOOS, is contained in Appendix C. 
However, no validation actions are required as per Region III guidance. 

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/rinsate 
blanks. Duplicate imprecision was noted for aluminum in the soil matrix. 

Other Factors Affecting Data Quality: The matrix spike %Rs for chromium, manganese and zinc in 
the soil matrix were < 30% quality control limit. The interfering analytes calcium and/or iron were 
present in samples S41 SSOO60001, s41 ss0070001, S41 SSOO80001, !341 DUPOOQ, 
541 SS0090001, S4I SOOIOOOI, S41 SSOO30001, S41 SSOO40001 and S41 SS0050001. The MS 
%Rs for the soil matrix was below the lower quality control limit for antimony, arsenic, barium, 
beryllium, cadmium, cobalt, copper, nickel, silver, thallium and vanadium. The ICP Serial Dilution 
%Ds for chromium and nickel affecting the soil matrix were > 10% 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 III, and 
the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” 
(NFESC 2/96l. 
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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 inthe NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Environmental Scientist _,.; - 

[’ Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

I. 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. 

8 - 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. 

UJ - Nondetected result is considered estimated as a result of validation nolncompliances 

K - Positive result is considered biased high as a result of validation noncompliances 

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. 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-98 -007 

TO: MR. GEORGE LATULIPPE DATE: JANUARY 15,1998 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - pH, PERCENT SOLIDS, AND NITROCELLULOSE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-7 

SAMPLES: 10 Soil 

s41 ss0010001 s41 ss0040001 s41 ss0070001 S41 DUPOOQ 
s41 ss0020001 s41 ss0050001 S41 SSOO80001 
s41 ss0030001 S41 SSOO60001 s41 ss0090001 

7 Aqueous 

S41 GW003UOOl S41 GW002UOOl S41 GWOOl UOOl RB-102297-l 
S41 GW003FOOl S41 GW002FOOl S41 GWOOl FOOl 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 7 consists of seven (7) aqueous and 
ten (10) soil environmental samples. Field duplicate pair S41 SSOO8OOOl/S41 DUPOOQ was included 
within this SDG. Sample S41SSOO80001 was selected for Matrix Spike (MS) analyses by the field crew 
for this SDG. 

Ten (10) soil environmental samples were analyzed for pH, percent solids, and nitrocellulose. The 
samples were collected by Brown and Root Environmental on October 22, 1997 and analyzed by GP 
Environmental Services under Naval Facilities Engineering Service Center (NFE.SC) Quality 
Assurance/Quality Control (QAKIC) criteria. All analyses. were conducted using method specific 
analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, matrix spike recoveries, laboratory duplicate results, detection limits 
and analyte quantitation. 

All analyses were conducted using wet chemistry methods. 

No areas of concern with respect to data quality were noted. 

Notes 

The laboratory did not provide an electronic deliverable for this SDG. 
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Executive Summary 

Laboratory Performance: No problems noted. 

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 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).” 

Brown an&Root Environmental 
Kathy A.. Landkrohn 
Environmental Scien;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 reported by the laboratory. 



Brown 81 Root Environmental INTERNAL CORRESPONDENCE 

EPC-97-195 

TO: MR. GEORGE LATULIPPE DATE: FEBRUARY 6,1998 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, pH, AND 
NITROCELLULOSE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-6 

SAMPLES: 8 Soil 

S39SD0010001 
S39SD0020001 

S39SD0030001 S39SDOOSOOOl S39Sc~0070001 
S39SD0040001 S39SD0060001 S39SD0080001 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 6 consists eight (8) soil environmental 
samples. Field duplicate pair S39SW0020001/S12DUPO08 was included within this SDG. A Matrix Spike 
(MS) was not selected by the field crew for this SDG; however, the laboratory selected the following 
samples for MS and duplicate analyses: batch sample 97101 lo-04 for MS analysis for ‘Total Organic 
Carbon (TOC), batch sample 9710132-08 for MS analysis for nitrocellulose, sample S39SD0080001 for 
duplicate analysis on percent solids and pH analyses. 

The eight (8) soils samples were analyzed for nitrocellulose, percent solids, pH, and TOC. The samples 
were collected by Brown and Root Environmental on October 21, 1997 and analyzed by GP 
Environmental Services under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. All analyses were conducted using method specific analytical 
and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
methodlpreparationlrinsate blanks, matrix spike recoveries, laboratory duplicate results, detection limits 
and analyte quantitation. 

All analyses were conducted using wet chemistry methods. 

No areas of concern with respect to data quality were noted. 
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Executive Summary 

Laboratory Performance: No problems noted. 

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 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 NFESCGuidelines and the Quality Assurance Project Plan (QAPP).” 

Kathy A. Landkrohn 
Environmental Scientist 

,&own and Root Environmental 
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. 



Brown & Root Environmental INTERNAL CORRESPONDENi 

C-49-08-7-1 34 

FROM: 

LLIPE 

BONNI J. SMATHERS 

DATE: DECEMBER 15, 11997 

COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION-VOA/SVOA/PEST/PCB 
CTD 245, NSWC, INDIAN HEAD 
9710158 - &?h % 

SAMPLES: 
S/Aqueous1 

S12GW005UOOl SI 2DUPOl I 
S41 GW004UOOI S41 DUPOlO 
S44GW002UOO I S44GWOO3UOOl 

SI 2GW006UOOI 
S44GWOOI UOOI 
TB-102397-l 

Overview 

The sample set for the CT0 245 NSWC. Indian Head site, SDG 8, consists of nine (81 aqueous and one 
l I 1 trip blank. The samples were analyzed for Target Compound List (TCL) volatile, semivolatile, and/or 
pesticide/PCB organic compounds. Matrix Spike/Matrix Spike Duplicate and duplicate <analyses were 
shared with Work Order 9710133. Sample 08-GW-34 was designated by the field crew for Matrix 
Spike/Matrix Spike Duplicate analyses. 

The samples were collected by Brown and Root Environmental on October 23rd and 24th, 1997 and 
analyzed by G .P. Environmental Services, Inc. under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QCl criteria. All analyses were conducted using 
OLC2.0 and OLM03.1 analytical and reporting protocols. 

Summary 

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

Maior Problems 

. Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2- 
butanone were less than 0.050. This noncompliance indicates a lack of instrument 
response. Positive and nondetected results are affected by this noncompliance. 
Therefore, nondetected results reported for the aforementioned com’pounds in the 
affected samples were considered unreliable and were rejected, (URl. 
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Minor Problems 

. Samples Sl2GW006U001, S12GW005U001, and S12DUPOll had high %bs between 
positive results on columns 1 and 2 for several single component pesticide compounds. 
As a result, the positive results for the affected pesticides were qualified as estimated, 
(J), in the aforementioned samples. 

. Positive results reported at concentrations below the Contract Required Quantitation 
Limit (CRQL) are qualified as estimated, (J). 

Notes 

The volatile compounds bromomethane, chloromethane, methylene chloride, and vinyl chloride had 
continuing calibration Percent Differences (%Ds) greater than 25%. Continuing calibration %Ds were 
also greater than 25% for the semivolatile compound 3,3’-dichlorobenzidine. These noncompliances 
affect positive results only. Since only nondetected results were reported for these compounds in the 
affected samples, no action was taken. 

/ 

The Laboratory Control Samples had high %Ds between positive results on columns 1 and 2 for several 
single component pesticide compounds. No action was taken, however, since Region III validation 
protocol does not qualify based solely on this noncompliance. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: Initial and Continuing Calibration Relative Response Factors (RRFs) for 
acetone and 2-butanone were less than 0.050. The volatile compounds bromomethane, 
chloromethane, methylene chloride, and vinyl chloride had continuing calibration Percent Differences 
(%DsI greater than the 25% quality control limit. The semivolatile compound 3,3’-dichlorobenzidine 
also had %D greater than the 25% quality control limit. High %Ds were reported for several single 
component pesticide compounds were reported. 

Other Factors Affecting Data Quality: None. 



~/‘-- -. 
MEMQ TO: MR. GEORGE LATULLIPE 
DATE: DECEMBER 15, 1997 - PAGE 3 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Review”, as amended for use within EPA Region III, and the NFESC guidelines entitled 
“Navy Installation Restoration Program Laboratory Quality Assurance Guide”(February, 1!9961. 

“I attest that the data referenced herein were validated according to the agreed upon validaltion criteria 
as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

; 
/’ 

.’ 

c 

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 



Summary of Tentatively Identified Compounds (TICS) 
Remaining after Data Qualification 

Fraction TIC 

Volatile None reported 

Semivolatile Unknown(s) 



Data Qualifier Kev: 

u - Value is a nondetect as repqrted by the laboratory. 

J - Positive value is considered estimated since it is reported at a concentration less than 
the CRQL or due to a technical noncompliance. 

UJ - Nondetected result is considered estimated due to various technical noncompliances. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

_ --- 
MR. GEORGE LATULIPPE DATE: JANUARY 5,1998 

KATE LANDKROHN COPIES: 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-8 

SAMPLES: 4 Soil 

EPC-98 -001 

s44ss0010001 

17 Aqueous 

S44SSOO20001 s44ss0030001 

RB1023971 
S12GW005F001 
S12DUPOll F 
S12GW005U001 
S12DUPOll 

S12GW006FOOl 
S12GWOO6UOOl 
S41 GW004FOOl 
S41 DUPOlOF 
S41 GW004UOOl 

S41 DUPOlO 
S44GWOOl FOOl 
S44GWOOl UOOI 
S44GW002FOOl 
S44GW002UOOl 

DV FILE 

s44ss0040001 

S44GVV003FOOl 
S44GVV003UOOl 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 8 consists of sixteen (16) aqueous 
environmental samples, four (4) soil environmental samples and one (1) rinsate blank (RB1023971). Field 
duplicate pairs S41GW004(U/F)001/S41DUP01O(/F) and Sl2GWOO5(U/F)OOl/Sl2DUPOl1(IF) were 
included within this SDG. A Matrix Spike (MS) was not selected by the field crew for this SDG; however, 
the laboratory selected the following samples for MS analyses: S44SSOOlOOOl (for all soils analyses 
except cyanide), S41GW004FOOl (for all aqueous analyses except mercury and cyanide), 
S41GW004UOOl (for aqueous mercury), S44SSOO40001 (for soils mercury), S41DUPOlO (for aqueous 
silver analyses), batch sample 9710132-12F (for aqueous cyanide). 

The above samples, with the exception of those designated with F, were analyzed for TAL metals and 
cyanide. The samples designated F were analyzed for TAL metals only. The samples were collected by 
Brown and Root Environmental on October 23 and 24, 1997 and analyzed by GP Environmental Services 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. All analyses were conducted using Contract Laboratory Program (CLP) Statement of Work 
(SOW) ILM04.0 analytical and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, interference check sample (ICS) results, matrix spike recoveries, post 
digestion spike recoveries, laboratory duplicate results, laboratory control sample (LCS) results, 
Inductively Coupled Plasma (ICP) serial dilution results, detection limits and analyte quantitatsion. 
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All analyses, with the exception of mercury and cyanide, were conducted using ICP methodologies. 
Mercury analysis was conducted using cold vapor AA. Cyanide analyses were conducted using wet 

chemistry methods. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) percent recoveries (%Rs) were > 110% 
quality control limit for aluminum, calcium, chromium, magnesium, sodium, and zinc. 
Positive results -Z 2X CRDL reported for the aforementioned analytes were qualified as 
biased high, (K). 

/ . The CRDL %Rs were > 110% quality control limit for potassium and selenium. Positive 

results c 2X CRDL reported for the aforementioned analytes were qualified as estimated, 
(J), due to conflicting directional bias. 

l The following contaminants were detected in the laboratory method/preparation/rinsate 
blanks at the following maximum concentrations : 

Analvte 

aluminum 
antimony 
barium(‘) 
bariumf2) 
beryllium 
cadmium 
calcium”) 
calcium(2) 
chromium 
chromium(2) 
cobalt 
copper 
coppe+2) 
iron 
iron12) 
lead 
magnesium 
manganese 
manganese12) 
nickel 
potassium 
silver 
sodium”) 
sodium12) 
thallium 
vanadium 

Maximum Action Level - 
Concentration auueous 
41.5 uglL 207.5 uglL 
7.1 ug/L 35.5 ug/L 
1.4 ug/L 7.0 ug/L 
0.252 mglkg NA 
0.1 ugll 0.5 ugll 
0.8 ug/L 4.0 ug/L 
176.7 ug/L 883.5 ug/L 
43.180 mglkg NA 
0.8 ug/L 4.0 uglL 
0.191 mg/kg NA 
2.5 ug/L 12.5 uglL 
3.6 uglL 18 ug/L 
1.069 mglkg NA 
30.2 ug/L 151 ug/L 
7.428 mglkg NA 
1.5 ug/L 7.5 ug/L 
62.7 uglL 313.5 ug/L 
0.7 ug/L 3.5 ug/L 
0.204 mg/kg NA 
2.6 ug/L 13.0 ug/L 
123.6 uglL 618 ug/L 
4.5 ug/L 22.5 ug/L 
1107.0 ug/L 5535 uglL 
82.440 mglkg NA 
3.5 ug/L 17.5 ug/L 
3.3 uglL 16.5 ug/L 

Action Level - 
soil 
41.5 mglkg 
7.1 mg/kg 
NA 
1.26 mglkg 
0.1 mg/kg 
0.8 mglkg 
NA 
215.9 mglkg 
NA 
0.995 mglkg 
2.5 mglkg 
NA 
5.345 mglkg 
NA 
37.14 mglkg 
1.5 mg/kg 
62.7 mglkg 
NA 
1.02 mg/kg 
2.6 mglkg 
123.6 mg/kg 
4.5 mglkg 
NA 
412.2 mglkg 
3.5 mglkg 
3.3 mg/kg 
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zinc 
zincf2) 

3.0 ug/L 15.0 ug/L 
1.58 mg/kg NA 

EPC-98-001 

NA 
7.9 mg:/kg 

Samples Affected: All 

(‘1 

(2) 
Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in soil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot size, weight, percent solids, and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive 
results < the action levels for aluminum, antimony, barium, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, nickel, silver, sodiium, thallium, 
vanadium and zinc have been qualified, (B), as a result of blank contaminatilon. 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 samples are not 
qualified for field quality control blank contamination. 

The interfering analyte calcium was present in sample S12GW005F001 at a concentration 
comparable to the level of calcium in the interference check sample (ICS) solution. 
Several analytes namely, antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and 
zinc were present in the ICS solution at a concentration which exceeded the instrument 
detection limit (IDL). Interference affects exist for beryllium, cadmium, chrolmium, cobalt, 
copper, nickel, selenium, silver, thallium, vanadium and zinc. The possibility of 
suppressive affects may be present for beryllium, selenium, and vanadium in the affected 
sample; nondetected results were qualified as biased low, (UL), for these analytes. The 
positive result reported for zinc was qualified as biased high, (K). Positive results for 
cadmium, chromium, cobalt, copper, nickel, silver and thallium received no flags as the 
results were qualified as a result of blank contamination. 

The interfering analyte calcium was present in sample S12GW00:5UOOl at a 
concentration comparable to the level of calcium in the interference check sample (ICS) 
solution. Several analytes namely, antimony, barium, beryllium, cadmium, chromium, 
cobalt, copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, 
vanadium, and zinc were present in the ICS solution at a concentration which exceeded 
the instrument detection limit (IDL). Interference affects exist for beryllium, cadmium, 
chromium, cobalt, copper, nickel, selenium, thallium, vanadium, and zinc. Suppressive 
affects may be present for beryllium and selenium in the affected sample; nondetected 
results were qualified as biased low, (UL). Positive results for cadmium, chralmium, cobalt, 
copper, nickel, thallium, vanadium and zinc received no flags as the results were qualified 
as a result of blank contamination. 

. The interfering analyte calcium was present in sample S12DUPOll at a concentration 
comparable to the level of calcium in the interference check sample (ICS) solution. 
Several analytes namely, antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, v,anadium, and 
zinc were present in the ICS solution at a concentration which exceeded the instrument 
detection limit (IDL). Interference affects exist for beryllium, cadmium, ‘cobalt, copper, 
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nickel, selenium, silver, thallium, vanadium, and zinc. The possibility of’ suppressive 
affects may be present for beryllium and selenium in the affected sample; nondetected 
results were qualified as biased low, (UL). The positive result reported for zinc was 
qualified as biased high, (K). Positive results for cadmium, cobalt, copper, nickel, silver, 
thallium and vanadium received no flags as the results were qualified as a result of blank 
contamination. 

. The interfering analyte calcium was present in sample S12GWOO6FOO1 at a concentration 
comparable to the level of calcium in the interference check sample (ICS) solution. 
Several analytes namely, antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and 
zinc were present in the ICS solution at a concentration which exceeded the instrument 
detection limit (IDL). Interference affects exist for beryllium, cadmium, chromium, cobalt, 
copper, selenium, thallium, and vanadium. Suppressive affects may be present for 
beryllium, selenium, and vanadium in the affected sample; nondetected results were 
qualified as biased low, (UL), for these analytes. Positive results for cadmium, chromium, 
cobalt, copper and thallium received no flags as the results were qualified as a result of 
blank contamination. 

. The interfering analyte calcium was present in sample S12GW006U001 at a 
concentration comparable to the level of calcium in the interference check sample (ICS) 
solution. Several analytes namely, antimony, barium, beryllium, cadmium, chromium, 
cobalt, copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, 
vanadium, and zinc were present in the ICS solution at a concentration which exceeded 
the instrument detection limit (IDL). Interference affects exist for beryllium, cadmium, 
copper, selenium, thallium, vanadium, and zinc. Suppressive affects may be present for 
beryllium and selenium in the affected sample; nondetected results were qualified as 
biased low, (UL). The positive result reported for zinc was qualified as biased high, (K). 
Positive results for cadmium, copper, thallium and vanadium received no flags as the 
results were qualified as a result of blank contamination. 

. The interfering analyte calcium was present in sample S12DUPOllF at a concentration 
comparable to the level of calcium in the interference check sample (ICS) solution. 
Several analytes namely, antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and 
zinc were present in the ICS solution at a concentration which exceeded the instrument 
detection limit (IDL). Interference affects exist for beryllium, cadmium, chromium, cobalt, 
copper, nickel, selenium, thallium and vanadium. Suppressive affects may be present for 
beryllium, selenium, and vanadium in the affected sample; nondetected results were 
qualified as biased low, (UL), for these analytes. Positive results for cadmium, chromium, 
cobalt, copper, nickel and thallium received no flags as the results were qualified as a 
result of blank contamination. 

. The Matrix Spike (MS) %Rs for antimony, arsenic, cadmium, lead, and thallium in the soil 
matrix were < 75% quality control limit. Positive and nondetected results reported for the 
aforementioned analytes were qualified as biased low, (L) and (UL), respectively. 
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. The MS %R for selenium in the soil matrix was c 75% quality control limits. Positive 
results and nondetects were qualified as estimated, (J) and (UJ), respectively, due to 
conflicting directional bias. 

. The MS %Rs for arsenic and lead in the aqueous matrix were > 125% quality control limit. 
Positive results reported for the aforementioned analytes were qualified as biased high, 
WI. 

. ICP Serial Dilution percent differences (%Ds) for the soil matrix were above the quality 
control limits for copper, potassium, and zinc. Positive results reported for copper, 
potassium and zinc were qualified as estimated, (J). 

. ICP Serial Dilution %Ds for the aqueous matrix were above the quality control limits for 
barium and manganese. Positive results reported for the aforementioned analytes were 
qualified as estimated, (J). 

Notes 

The CRDL %Rs for iron and thallium were above the quality control limits. However, no validation actions 
were warranted as all results were > 2X CRDL, or were qualified as blank contamination, or were 
nondetected. 

The MS %Rs for antimony, cadmium, selenium and thallium affecting the aqueous matrix were > 125% 
quality control limit. However, no validation actions were warranted as all sample results were either 
nondetects or were qualified as blank contamination. 

A comparison of field duplicate pairs, S41GW004(U/F)001 / S4lDUPOlO(/F) and S12GWC)05(U/F)OOl / 
S12DUPOll(/F), is contained in Appendix C. However, no validation actions are required as per Region 
III guidance. 

Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside 
qtiality control limits. Several analytes were present in the laboratory method/ preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in samples 
S12GW005(U/F)001, S12DUPOll(/F) and S12GW006(U/F)001 in this SDG. The MS %Rs for antimony, 
arsenic, cadmium, lead, selenium, and thallium in both the soil and aqueous matrices did not meet the 
quality control limits.’ The ICP Serial Dilution %Ds for copper, potassium, and zinc did not meet the quality 
control limits in the soil matrix. The ICP Serial Dilution %Ds for barium and manganese did not meet the 
quality control limits in the aqueous matrix. 
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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).” 

Kathy A. Landkrohn 
Environmental Scientist,/l 

/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. 

B - Positive result is considered to be an artifact of blank contamination and should not be 
considered present. 

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 noncomp;liances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

J - Positive result is considered estimated as a result of validation noncomplialnces. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

EPC-98 -006 

TO: MR. GEORGE LATULIPPE DATE: FEBRUARlY 7,1998 

FROM: KATE LANDKROHN COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - NITROCELLULOSE 
CT0 245 - NSWC INDIAN HEAD, MARYLAND 
SDG-8 

SAMPLES: 4 Soil 

s44ss0010001 S44SSOO20001 s44ssoo3ooo1 s44ss0040001 

6 Aqueous 

RB1023971 
S41 GW004UOOl 
S41DUPOIO 

S44GWOOl UOOI 
S44GW002UOOl 
S44GW003UOOl 

Overview 

The sample set for CT0 245, NSWC Indian Head, Maryland, SDG 8 consists of six (6) aqueous and four 
(4) soil environmental samples. A Matrix Spike (MS) was not selected by the field crew for this SDG. 

Four (4) soil and six (6) aqueous environmental samples were analyzed for nitrocellulose. The samples 
were collected by Brown and Root Environmental on October 23-24, 1997 and analyzed by GP 
Environmental Services under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. All analyses were conducted using method specific analytical 
and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data including data completeness, holding times, calibration data, laboratory 
method/preparation/rinsate blanks, matrix spike recoveries, laboratory, duplicate results, detection limits 
and analyte quantitation. 

All analyses were conducted using wet chemistry methods. 

No areas of concern with respect to data quality were noted. 

Executive Summary 

Laboratory Performance: No problems noted. 
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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 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 GuideFes and the Quality Assurance Project Plan (QAPP).” 

G Kathy A. Landkrohn 
Environmental Scientist q 

,r 

’ 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. 



Brown & Root Environmental . 
TO: GEORGE LATULIPPE DATE: DECEMBER 15,1997 

FROM: CRAIG FARKOS CC: DV FILE 

SUBJECT: EXPLOSIVES DATA VALIDATION - EXPLOSlVESlNITROAROMATICS, 
NITROGUANIDINE, NITROGLYCERINE 
CT0 0245, NSWC INDIAN HEAD, MARYLAND 
SDG 8 

SAMPLES: 

4/Sail 

s44ss0010001 s44ss0020001 s44ss0030001 s44ss0040001 

G/Aqueous 

S44GWOOl UOOl S44GW002UOOl S44GW003UOOl S41 GW004,UOOl 
S41 DUPOlO RB102397-1 

Overview 

The sample set for the CT0 0245 NSWC Indian Head SDG 8, consists of four (4) soil samples, five (5) 
aqueous samples, and one (1) aqueous rinsate blank (designated RB). Soil samples were analyzed for 
explosives/nitroaromatics and nitroglycerin. Aqueous samples were analyzed for 
explosives/nitroaromatics, nitroglycerin and nitroguanidine. 

The samples were collected by Brown and Root Environmental on October 23, 1997 and analyzed by 
General Physics Environmental Services. The samples were analyzed for explosive/nitroaromaromatics 
and nitroglycerine using modified method 8330. Analyses for nitroguanidine were peIfiDrrM!d using 
modified method USAEC. 

Summary 

All cqmpounds 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 extracltiordanalysis, 
calibration data, laboratory and field quality control blank results, matrix spike/matrix spiike duplicate 
analyses, surrogate spike recoveries, field duplicate precision, laboratory control sample analyses, 
compound identification and quantitation, detection limits. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 
. No major problems were detected for the examined samples. 

Minor Problems 

. Surrogate recovery in explosives analyses for soil samples S44SSOO20001 and S44SSOO30001 
below the minimum QC limits. Nondetect results reported for these two samples were biased 
low (UL). 



Notes 

. The percent recovery (%RSD) of the matrix spike/matrix spike duplicate in soil sample 
S44SSOO20001 analyzed for explosive compounds was outside the advisory QC limits. No 
qualification were made on reported results for this environmental sample. 

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 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).” 

Brown & Root Enbironmental 

Craig Farkos 

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 



,.._-., 

Data Qualifier Summary 

u - Nondetect as reported by the laboratory. 



~@wvU& Fbq~~Ewironmentgl INTERNAL CORRESPONDENCE 

C-49-01 -8-078 

TO: GEORGE LATULIPPE DATE: JANUARY 14,1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - TCLP HERBICIDES 
CT0 245 INDIAN HEAD, MARYLAND 
SDG-9 

SAMPLES: l/Aqueous 

IDW-110497 

Overview 

The sample set for CT0 245 Indian Head, Maryland, Sample Delivery Group (SDG) 9, consists of one (1) 
aqueous environmental sample. The field crew did not specify the sample for Matrix Spike/ Matrix Spike 
Duplicate analysis. 

The sample were analyzed for Toxicity Characteristic Leaching Procedure (TCLP) Herbicides. The 
sample was collected by Brown and Root Environmental on November 4, 1997 and analyzed by GP 
Environmental Services Incorporated under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAKIC) criteria. The Herbicide analysis was conducted according to SW-846 
Method 8150. 

Summary 

All analytes were successfully analyzed. 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, Matrix Spike (MS)/ Matrix Spike Duplicate (MSD) analyses, surrogate 
spike recoveries, Laboratory Control Sample (LCS) analyses, compound identification and quantification, 
and detection limits. 

Areas of concern with respect to data quality are listed below. 

Major Problems 

. None 
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Minor Problems 

. The 7 day holding time until extraction was exceeded by 3 days. The nondetected results for the 
TCLP herbicide compounds were qualified as estimated, (UJ). 

Notes 

The initial calibration contained a Percent Relative Standard Deviation (%RSD) greater than the 20% 
quality control limit, but less than 40%, for 2,4-D. Since a nondetected result was reported for 2,4-D in the 
sample, no action was taken. 

A continuing calibration contained a Percent Difference (%D) greater than the 15% quality control limit, but 
less than 30%, for 2,4,5TP (Silvex). Since a nondetected result was reported for 2,4,5TP (Silvex) in the 
sample, no action was taken 

The Matrix Spike analysis of the sample yielded a Percent Recovery (%R) (108%) greater than the quality 
control limit for 2,4-D. Since a nondetected result was reported for 2,4-D in the sample, no action was 
taken. 

The Laboratory Control Sample (LCS) yielded a %R (105%) greater than the quality control limit for 2,4-D. 
Since a nondetected result was reported for 2,4-D in the sample, no action was taken. 

Executive Summary 

Laboratory Performance: The 7 day holding time until extraction was exceeded for the sample. 

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 
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 
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).” 

Sean T. Nixon 4 
ChemistiData Validator 
Brown and Root Environmental 

6 Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

UJ - Nondetected result is considered estimated as a result of various technical 
noncompliances 



INT-ERNALCORRESPONDE?c 
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Brown & Root Envimnmetiai 

TO: 

FROM: 

SUBJECT: 

G. LATULIPPE DATE: 

TERRI L. SOLOMON COPIES: 

INORGANIC DATA VALIDATION - TCLP METALS 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG-9 

SAMPLES: 1 ILeachatel 

IDW-110497 

Overview 

c-49-01 -8-070 

JANUARY 13,1998 

DV FILE 

The sample set for CT0 245, NSWC Indian Head, SDG 9, consists of one (1) leachate sample. No field duplicate pair! 
were included within this SDG. 

,, -“-h 
The sample was analyzed for TCLP metals. The sample was collected by Brown and Root Environmental on November 4 
1997 and analyzed by GP Environmental Services under Naval Facilities Engineering Service Center (NFESC) Qualip 
Assurance/Quality Control (QAIQC) criteria. All analyses were conducted using SW-846 methodologies. A CLP-likt 
deliverable was provided. 

Summary 

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/preparation blanks, ICF 
Interference, matrix spike 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 Coupled Plasma (ICP) methodologies 
Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead were < 90% qualib 
control limit. The nondetected result reported for the aforementioned analyte was qualified as biased low 
UL”. 
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Notes 

An ilncomplete sample ID was noted on the Form I. The Form I was amended for completeness. 

The following contaminant was detected in the laboratory extraction blank at the following maximum concentration: 

Analyte 
barium 

Maximum 
Concentration 
344 ug/L 

Action 
Level - Aqueous 
1720 ug/L 

Samples Affected: All 

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. No action was taken for the aforementioned analyte since the result was 
nondetected. 

Executive Summaw 

Laboratory Performance: The CRDL Standard analysis recovery for lead was < 90% 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 2 
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).” 

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. 



,, _, *y Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory 

UL - Nondetected result is considered biased low as a result of CRDL %R. 



Brown & Root Environmental 
INTERNAL CORRESPONDENC: 

TO: 

FROM: 

SUBJECT: 

G. LATULIPPE 

TERRI L. SOLOMON 

INORGANIC DATA VALIDATION - REACTIVE CYANIDE, FLASH POINT, pH, REACTIVE SULFIDE 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG-9 

SAMPLES: 1 /Soil/ 

IDW-110497 

Overview 

DATE: 

COPIES: 

c-49-01 -8-071 

JANUARY 13,1998 

DV FILE 

The sample set for CT0 245, NSWC Indian Head, SDG 9, consists of one (1) soil sample. No field duplicate pairs were 
included within this SDG. 

The sample was analyzed for reactive cyanide, flash point, pH and reactive sulfide. The sample was collected by Brown 
and Root Environmental on November 4, 1997 and analyzed by GP Environmental Services under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Reactive cyanide analysis was 
conducted using method MCAWW 335.2. Flash point analysis was conducted using method 10’10. PH analysis was 
conducted using method MCAWW method 150.1. Reactive sulfide analysis was conducted using method MCAWW 
method 376.1. 

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/preparation blanks, 
laboratory 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 Laboratory Control Standard (LCS) Percent Recovery (%R) for reactive sulfide was < 80% quality 
control limit. The positive result reported for reactive sulfide was qualified as biased low, ‘I”. 
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Executive Summary 

Laboratory Performance: The LCS %R for reactive sulfide 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 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).” 

t$! scJQmcm . 
Brown and Root Environmental 
Tern 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. 



*w- Data Qualifier Key: 

L - Positive result is considered biased low as a result of LCS %R. 



INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

c-49-1 Z-7-21 5 

TO: GEORGE LATULlPPE DATE: DECEMBER 30,1997 

FROM: DANA PIETO. cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - TCLP VOCs, SVOCs, & PESTS 
CT0 245, NSWC INDIAN HEAD, MARYLAND 
SDG 9 

SAMPLES: 1 Aqueous: 

IDW-110497 

Overview 

The sample set for CT0 245 NSWC Indian Head, SDG 9, consists of one aqueous environmental sample. 
The sample was analyzed for Toxicity Characteristics Leaching Procedure (TCLP) volatile, semivolatile, and 
pesticide organic compounds. 

The sample was collected by Brown & Root Environmental on November 4, 1997, and analyzed by GP 
Environmental Services. The volatile, semivolatile, and pesticide compound analyses were analyzed under 
Naval Facilities Engineering Service Center (NFESC). The volatile, semivolatile, and pesticide compound 
analyses were analyzed under Naval Facilities Engineering Service Center (NFESC), using SW-846 
Methods 1311, 8260A, 8270, and 8080, respectively. 

. 
Summary 

All compounds were successfully analyzed with the exception of those results 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 and calibration data, laboratory and field 
quality control blank results, matrix spike/matrix spike duplicates analyses, surrogate spike recoveries, 
internal standards performance, field duplicate precision, laboratory control sample analyses, compound 
identification and quantitation, and detection limits. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. The volatile initial and continuing calibration contained relative response factors (RRFs) that were 
below the 0.050 quality control criterion for 2-butanone. The result is biased extremely low. The 
nondetected result was qualified as rejected, (UR). 

Minor Problems 

. The holding time until extraction for semivolatile and pesticide organic compounds exceeded the 7- 



c-49-12-7-215 
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day limit by 3 days. Nondetected results were qualified as estimated, (UJ). The direction of bias is 
unknown. 

. The pesticide surrogate tetrachloro-m-xylene had a percent recovery that was below the quality 
control limits. Nondetected results were qualified as estimated, (UJ). The direction of bias is 
unknown. 

Notes 

Several continuing calibration Percent Differences (%Ds) for 
methoxychlor exceeded the 25% validation quality control criterion. 
%Ds were less than 50%. 

volatile compounds and the pesticide 
Validation action is not required since the 

Several Laboratory Control Standard (LCS) percent recoveries (%Rs) for volatiles and pesticides were above 
the recovery limits. LCS %Rs for semivolatiles were below the recovery limits. No action was taken for 
these noncompliances. 

The pesticide Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis contained high MS %Rs for gamma- 
BHC, endrin, and methoxychlor. No action is taken based upon MS noncompliances alone. * 

No other problems were noted. 

Executive Summary 

Laboratory Performance: One volatile initial calibration RRF was noted. Several volatile and pesticide 
continuing calibration noncompliances were present. 
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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 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).” 

/ckw* i7%kb 
Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

- .,’ 

Jskeph A. SaXhutk 
c 

Brown & Root Environmental 
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 



Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

INTERNAL CORRESPONDENC 

c-49-01 -8-l 14 

Yz$Bi&a*wE DATE: JANUARY 20,1998 

TERRI L. SOLOMON COPIES: DV F.ILE 

INORGANIC DATA VALIDATION - SIMULTANEOUSLY EXTRACTED METALS AND ACID-VOLATILE 
SULFIDES 
CT0 245 -NSWC INDIAN HEAD, MARYLAND 
SDG - 10 

22/Sails/ 

S12SD0010001 S12SD0020001 
S12DUPOO7 S12SD0050001 
S39SD0020001 S39SD0030001 
S39SD0060001 S39SD0070001 
S42SD0020001 S42SDOO30001 
S42SD0060001 S42DUPOOl 

S12SD0030001 S12SD0040001 
S12SD0060001 S39SDOOlOOOl 
S39SD0040001 S39SD0050001 
S39SDOO80001 S42SDOOlOOOl 
S42SD0040001 S42SD0050001 

.c -. 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG 10, consists of twenty-two (22) soil samples. Two field duplicate 
pairs ( S12SD0040001 / S12DUP007 and S42SD0060001 / S42DUPOOl) was included within this SDG. 

All samples were analyzed for simultaneously extracted metals and acid-volatile sulfides. The samples were collected by 
Brown and Root Environmental on October IO,20 and 21, 1997 and analyzed by GP Environmental Services under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. All anaivses were 
conducted using an EPA draft 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, ICP 
Interference, matrix spike results, post digestion spike 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 Coupled Plasma (ICP) methodologies. 
uercury 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 Contract Required Detection Limit (CRDL) Percent Recovery (%R) for nickel was > 110% quality 
control limit. The 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 
cadmium 
cadmium(‘) 
copper 
copper”) 
coppe+2) 
lead 
lead(‘) 
leadt2) 
mercury(‘) 
mercury(*) 
mercuty(3) 
nickel 
nickel(‘) 
nickel(*) 
zinc(‘) 
zinc(*) 
zinc(‘) 

Maximum 
Concentration 
0.9 ug/L 
1.3 uglL 
1.3 uglL 
3.2 ug/L 
4.1 ug/L 
1.3 ug/L 
2.8 uglL 
10.5 ug/L 
0.4 ug/L 
1.2 ug/L 
0.9 ug/L 
1.5 ug/L 
47.1 ug/L 
40.0 ug/L 
20.4 ug/L 
50.4 ug/L 
10.6 ug/L 

Action 
Level - Soil 
0.1125 mg/kg 
0.1625 mg/kg 
0.1625 mg/kg 
0.4 mg/kg 
0.5125 mg/kg 
0.1625 mg/kg 
0.35 mglkg 
1.3125 mglkg 
0.05 mg/kg 
0.15 mg/kg 
0.1125 mg/kg 
0.1875 mg/kg 
5.8875 mg/kg 
5.00 mg/kg 
2.55 mg/kg 
6.3 mg/kg 
1.325 mglkg 

Samples Affected: All 

(1) 

(2) 

(3) 

Maximum concentration present in a preparation blank affecting samples S42SD0050001, 
S42SDOO10001, S42SD0020001 1 S42SD0030001 and S42DUPOOl. 
Maximum concentration present in a preparation blank affecting samples S12DUP007, 
S12SD0030001, S12SD0010001, S12SD0060001, S39SD0080001, S39SD0040001 and 
S39SD0030001. 
Maximum concentration present in a preparation blank affecting samples S12SD0020001, 
S12SD0040001, S12SD0050001, S39SD0010001, S39SD0020001, S39SD0050001, 
S39SD0060001, S39SD0070001, S42SD0040001, S42SD0060001. 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blanl 
contamination. Sample aliquot size and dilution factors were taken into consideration when evaluating fo 
blank contamination. Positive results < the action level for mercury and nickel have been qualified, “B”, a: 
a result of blank contamination. No action was taken for the remaining analytes since either the result! 
were greater than the action level or were nondetects. 

. The ICP Serial Dilution Percent Difference (%D) for cadmium was > 10% quality control limit. Positivt 
results reported for the aforementioned analyte were qualified as estimated, “J”. The direction of hia! 
could not be determined. 
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Notes 

The post digestion spike recoveries for cadmium,, copper, lead, nickel and zinc were > 125% quality control limit. 
However, no validation actions are required as per Region, III guidance. 

A comparison of field duplicate pairs, S12SDOO40001 / S12DUP007 and S42SD0060001 / S42DUlPOO1, is contained in 
Appendix C. However, no validation actions are required as per Region III guidance. 

Executive Summary 

Laboratory Performance: The CRDL Standard analysis recovery for nickel was > 110% quality control limit. Several 
analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The ICP Serial Dilution %D for cadmium was > 10% 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 

Assurance Project Plan (QAPP).” 

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. 

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 as a result of validation noncompliances. 

J - Positive result is considered estimated as a result of validation noncompliances. 



APPENDIX J 

STATISTICAL ANALYSIS OF ENVIRONMENTAL DATA 
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Table 
Background Comparison Tests - Surface Soil Data 

Site 12 - Town Gut Landfill 
IHDIV-NSWC, Indian Head, Maryland 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site b background) for each chemical appears at the lefl and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL, Mann-Witney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL. Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA r all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. 

#sor#b 

s=b 

P value 

L, N, orQ 

% ND 

Q 

r,k 

Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blankqualiied data, 

Number of site (s) or background (b) samples, not induding rejected data or blankqualiied data. 

Standard deviation of site results must not be different from the standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P c= 0.05 then test determines site > background with 95 % confidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > 18 back. points. 

Mann-Whitney test usad if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values, If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 

P? -of2 



TABLE 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SURFACE SOIL DATA 

SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Iron 
Lead 
Magnesium 
blmganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
Zinc 
4,4-DDD __~ 
4.4-DDE 
4,4’-DDT 
Alpha-Chlordane 
Aroclor-1254 
Diildrin .- 
Gamma-Chlordane 
Heptachlor Epoxidb 
Acenaphthene -__~ 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene -....__ 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate --~ 

Dibanz(a,h)anthracene 

5 
5 
5 
s 
5 
5 
5 
5 
5 
5 -__ 
5 ~~ 
s 

‘lognormal 0.8381 0.9219 0.782 2.5287 0.353 _--~ 
*normal 0.8626 0.8532 0.762 2.1318 950 
‘normal 0.9356 0.9181 0.762 2.1318 20.6 
‘normal 0.9626 0.9509 0.762 2.1318 311 --- 

‘lognonal 0.8941 0.9801 0.762 2.8683 0.475 
‘nonparametric (assumed lognorm.) 0.5832 0.7138 0.762 1.6 .-~ 7.5621 - 

*normal 0.7985 0.7523 0.762 2.1318 2.47 
--- ___ ‘lognormal 0.9446 0.9574 0.762 7.333 0.268 

-.__- -~ ‘lognormal 0.8533 0.8664- 0.762 2.0974 0.141 --.-- 
‘lognormal 0.5604 0.8264 0.762 13.4035 2.88 ~ ~~___ 
%gnormal 0.8633 0.88 0.762 2.1879 0.194 -- ----~___ ~~-- 
‘lognomral 0.7123 0.8171 0.762 3.0146 0.521 ~.. -- ___ 
*lognormal 0.8743 0.8962 0.762 3.9372 0.769 ~ __- ---- 
‘lognormal 0.7815 0.9469 0.762 5.2973 1.09 ---~ ~ 
‘lognormal 0.8477 0.9119 0.762 4.5086 0.907 __ ___~__- 

‘nonparametric (assumed lognorm.) 0.5668 0.6506 0.762 6.9317r 1.46 
‘nonparametric (assumed lognon.) 0.5681 0.6091 0.762 4.7798 0.971 __ 

*normal 0.8134 0.736 0.762 2.1318 : 0.754 
‘nonparametric (assumed lognon.) 0.5681 0.6523 0.762 6.3721 1.33 

*lognormal 0.664 0.7785 0.762 3.3221 0.61 ___.. ~--- .-_____ ____ 
- ‘normal 0.783 0.7025 0.762 2.1318 83.6 --.- 

*normal 0.9506 0.9466 0.762 2.1318 28.8 
- -- ‘lognormal 0.698 0.8822 0.762 4.0503 0.797 --__ 

l lognomral 0.7749 0.986 0.762 4.9971 1.02 
-___-- l lognorrnal 0.7796 0.9736 0.762 5.8276 1.21 

- ‘lognormal 0.7695 0.9319 0.762 3.5472 0.67 
- ‘lognormal ?i:769 0.8985 0.762 3.027 0.525 

‘normal 
l “mlnrl 

‘: 



TABLE 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SURFACE SOIL DATA 

SlTE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

.~______ 
Indeno(l,2,Scd)pyrene 5 4 ‘lognormal 0.7588 0.9124 0.782 3.4041 0.832 318 947 .~- 730 

-~~ - 
730 

Phenanthrene 5 4 ‘lognormal 0.8733 0.8838 0.782 4.4713 0.r 438 3370 1300 -____ 1300 -____ 
Pyrene 

-__ 
5 

--.__ 
4 ‘lognormal 0.7458 0.9592 0.782 8.7581 - 1.42 849 97300 2200 -2200 

Notes: 

Units are ugikg for organlcs, mg/kg for inorganics. 
Number of sample resutts excludes rejected data or blank-quafied data. Duplicates are consolidated into one resutt. Non-detected resutts are treated as present at one-hat the detection limit in all calwtations. 
Statistical distribution of data Is determined using Shapiro-Wilk test For n d= 50, ShapiroFrancia test For n > 53. Statistical significance level is 0.05. 
For N>=lO. a normal distribution is assumed if the test statistic W-norm. is >= than the reference value p&table), and W-norm. r W-lognoml. 
For N>=lO. a lognormal distribution is assumed if the test statistic W-lognonn. is >= the reference value R&r-table), and W-lognonn. >= W-norm, The better ftiing distribution is assumed if neither distribution is a= the reference value. 
*For N<lO, the maximum concentration is selected as the representative concentration, although the f&d distribution type is shown For information only. 
H-values and standafd deviattons of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and nondetected resutts (detection limks ere divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive stte concentration. 



Table 
Background Comparison Tests - Groundwater Data 

Site 12 -Town Gut Landfill 
IHDIV-NSWC, Indian Head, Maryland 

Test Criterion: P valua <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quantile Pc=O.l 

FIglci&*~s@> B@x2q Back. Site P YN Back. StdDev t L,N Back. Site YN r k 

Substance + Freq. Freq Value Meane Back.9 Value Q UTL Max. 

Aluminum $4 3l4 46 0.8333 N 2710 4920 NA 4 3 .- .~-~~---~ 
Arsenic i O/6 516 0.0076 Y 32.8 NA 4 4 ~.___- - ~-- -~ 
Barium 1Nf.j 3.92 1 0.83 12.01561 L 

iid 5.55 1 0.912 12.35341 L 1 2616’3 I 4470 1 NI 7 1 6 

that #s>=k P value <=0.05 ? t-Value b t-Table F-Valuec=F-T; 

P IYN] P I Test I UsedlYNl Back. I Site 1 t I t YN Baok. Bite 

Value Value Mean* Mea@ Value Table Distrii. Distrib. 

).4524 N 0.4381 Gaha Test N 2710 2640 NA lognor. lognor. 

j.0303 Y NA 17.2 NA 

).0076 Y 0.0943 Y 64.5 225 NA lognor. nonaal .-~ - 
15033 N 0.5000 Gaha 

77271 iI 695351Gaha I Test I y-1 5.46 I 3.29 I 1. _ INA#~~~M. Ilognor.. 

le (Students T). If not, Sattarthwatte 

;td.Dev StdDev F 1 F YN 

able 
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Table 
Background Comparison Tests - Groundwater Data 

Site 12 -Town Gut Landfill 
IHDIV-NSWC, Indian Head, Maryland 

-1 +vT.Test for I&m! $ta@ard Dwiat&m$&? 
Slt~,~Mti,,~&~ @ick#&& iiicipei 

Assumptions Valid: #ND 8 POS.>=d IX use Fisher Back lognorm. cw norm. If not, #b>lS for Quantile Test # Site (s) in Top r -40% ND or use Gehan #s~?.ffb>2,>=85% Pas; both norm/log #s>2.#b>2, site 8 bade both fnxmal or both lognonn. 

_ Test Criterion: P value <= 0.05 ? Max >95% UTL (parametric). Or, Max >95% Quantile P<=O.O5 that #s=-=k P vale <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). tf not, Satterthwaite 
tZXi@J~~S&~+~&f UN Bade. sne P YN Back. StdDev t L,N Back. Site YN r k P YN P Test Used YN Back. site t t YN Back Site Std.Dev StdDev F F YN 

Substance I::,;:’ Freg. FW Value Mean* Back.” Value Q UTL Max. Value Value Med Me& Value Table Distrib. Distrib. Backe Site* Value Table 
‘“+:$ ~ 6. 

Notes: Units are “g/L. 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided signifiince level of 9.1 is used for Bartlett’s test for equal variance 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantlle being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the te.ft and is based on four criteria; 

(1) Overall decision is YES if any one of the UTL, Mann-Whiiney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO fat least one of UTL, Mann-Whitney/Gehan. Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO ifZ/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since lt reties on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still induded in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. 

#sor#b 

s=b 

P value 

L, N, or Cl 

% ND 

Q 

r.k 

Number of non-detected (ND) or positive (Pos.) results in data set, not induding rejected data or blankqualified data. 

Number of site (s) or background (b) samples, not including rejected data or blank-qualified data. 

Standard deviation of site results must not be different from the standard deviation of background results, 

Probability or significance level is defined as the chance of a false positive. If P Z= 0.05 then test determines site > background with 95 % confidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Cl) is used if there are > 18 back. points. 

Mann-Whitney test used 1~ 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie.. lf an (L) code appears for the UTL test 

or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 

P of2 



TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - UNFILTERED GROUNDWATER DATA 

SITE 12 -TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

,Afymetic, UppWsS% 
‘Mean,ufAu c.ollfll Lltili 
ia+ j&s”tti ‘(VCL) on h&an 

2040 343owo -~ 
17.2 506 
225 297 
1.24 13.2 

107099 275WO 
3.95 6.59 
3.29 47.1 
12.5 55.1 

62800 79900 ___-- ~-~____ 
13.3 332 

194W 27700 ___~_ ~~ 
1660 5710 ____--- 

0.0725 0.137 .-___ 
8.73 72.7 ~~___ 
7770 15300 

52100 69890 
-~-___ 4.2 33.0 
_____-- 259 475omT -._____ 

0.00517 0.00598 
0.00983 0.0124 -..____ 
0.00492 0.00818 ~.. -.~___ 
0.00488 0.00611 

-- 2.5 2.76 
- 2.75 3.6 

2.67 3.19 ---~__ 
2.67 3.19 
5.08 15.5 
2.67 -3.19 ___~ ~-.-__ 
51.4 544oooo ___. 
0.75 1.5 

0.583 0.771 ____ ~-~~ .-~- 
2.42 39.3 
53.3 645owo 

* 

I 

-- 

-- 

-. 

-. 
-. 

- 

-~ 

-. 
-. 

-. 
-. 
- 
- 

4920 4920 
32.8 32.8 -.- 
356 358 -.___. ___-. 
4.5 4.5 

193ooo 193000 ~ ..__ 
R7 A7 

Y.L Y.L 
___-. 

21.8 21.8 _ 
15200 152rxJ ~__-~ 
81800 81800 

.4 II 4.4. 

--t 
& & 
3 7 
I 

---I ~-- 

1 
12 12 

317 317 

Notes: 

Units are “g/L. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Nondetected resutts are treated as present at one-hatf the detection limtt in all calculations. 
Statistical distribution of data is determinad using Shapiro-Walk test for n -x= 50, ShapiroFranCla test for n > 50. Statistical significance level is 0.05. 
For N>=lO, a nonal distribution is assumed lf the test statistic W-norm. is >= than the reference value (W-table). and W-norm. > W-lognorm. 
For N>=iO, a lognormal distribution is assumed if the test statistic W-iognorm. is >= the reference value (W-table), and w-lognorm. >= \rii-norm. 

.:-- I- _ .-_ __* ______ ___,___ 
Tire better itting disirttbution is assumed ii neiiiner distiibuuorl IS p= wt: ~~~e~tj~~~ vtwli. 

‘For NclO, the maximum concentration is selected as the representative concentration, although the ftied distribution type is shown for information only. 
H-values and standard deviations of kg-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 

Arithmetic mean includes positive detections and non-detected resuks (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 



Table 
Background Comparison Tests - Sediment Data 

Site 12 - Town Gut Landfill 
IHDIV-NSWC, Indian Head, Maryland 

Test Criierion: P value <= 0.05 ? Max ~95% UTL (parametric). Or, Max ~95% Quantile 

&lCkJSiQ&~%ekB~~~ Back. Site P Yh Back. StdDev t L,N Back. we YP 

Substance :_: ,, Fw. Freq. Value Mean” Back.* Value Q UTL Max. 

Nitrocellulose 

Aluminum 

Antimony 

.y 12l12 616 1 IN/j 576 

1 
1 295 11.79591 N 1 1382 1 7480 1 Y 

k 12l12 616 ~~.~~__ ‘I IN/j 4.75 1 1.06 Il.79591 L 1 2248 1 271 1 N 

“r 12/14 616 

“>Up& Ranks 
Ma&&y ,+ri&ite7 
#Site (s) in Top r 

'<=0.1 
- 
r k 

4 4 
136 

Tl 

66 
116 

13 2 

33 

66 

7 5 

126 

7 6 

86 

7 6 

11 6 

13 6 

6 6 

5 5 

13 6 

3 3 

9 6 

66 

75 

65 -.- 
5 4 

1 1 

1 1 

Tl 

1 1 

1 1 

1 1 

2 2 

3 3 

k 4 

6 6 

that #s>=l 
P YP 

Value 

0.4286 N 

O.OS24 N 
0.0714 N 

aoo1 Y 

0.0119 Y 

0.9926 N 

0.0175 Y 

0.om1 Y 
0.0072 7 

0.0236 Y 

0.0002 Y 

0.0015 Y 

O.m2 Y 

0.0249 Y 

0.0924 N 

4001 Y 

0.0004 Y __- 
0.0924 N 

0.0175 Y ___- 
0.0022 Y - .- 
<.Oool Y 

0.0014 Y 

0.0076 Y 

0.0357 Y ___ - 
0.6571 N 

0.3529 N 

0.3750 N 

0.3750 N 

0.8571 N 

0.6667 N __- 
0.4167 N 

0.2381 N __-- 
0.1190 N 

00119 Y -.-- 

~40% ND or use Gehan #sz-2.#1>2.>=85% Pas; both norm/lo #s>2,#b>2. site 8 back both normal or both lognorm. 

P value <: 
P Test 

Value 

0.3751 

4OUl 

cm457 

0.9830 

lMO66 Geha 
0.0001 Geha 

0.0055 

0.0733 

0.0001 ___-~. 
0.0012 __~~~~ 
moo8 __.~~ 
0.0512 

0.1454 

dOO1 Geha 

0.0002 __ ....~~ 
0.5900 

0.0044 

-vHJl 

0.0051 Geha 

0.W55 Geha 

F-Valuec=F-Table (Stuc 

P of2 
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Table 
Background Comparison Tests - Sediment Data 

Site 12 - Town Gut Landfill 
IHDIV-NSWC, Indian Head, Maryland 

+@V@‘J$~/~ &Y.&G * &&& (,&& ,,$+“l’s o+ltslthwaas~~ 
-.$ * #&& * - M;ian d&T ., 

;;BaWl’s Te&t$Eqri8J +r$xt WI&; 

Bllai3finhd~~Btd~~~. 

#ND 8 Pos.>=5 OT Use Fisher Beck. IognOml. of norm. Knot. #b>18 for Quantile Test # Sle (s) in Top r <40% ND or use Gehan (#s>2,#b>2,2=85% pas; both -/to #s22,#b>2, ske 8 ba& both nMat or both fo9-. 

1.05 ?. Max >95% UTL (parametric). Or, Max r95% Quantile P<=O.O5 that #sz=k P value <=0.05 ? tValue > t-Table F-Value<=F-Table (Students T). Knot, S 
P lY4 Back. jStd.Devl t jL,Nj Beck. 8ite Yh r k P YN P Test Used Yh Back. Site t t YN Back. Site StdDev Std.Dev F 

Max. Value Value Mean* Mean* Value Table Distrib. Distrib. Backa Wee Valus Value Mea@ Back.* Value Q UTL 

NA 7688 NA 31 310.2381[Nl I 1 1470 __- ._-~ ~. 1 I I I I 
NA 5800 NA 3 310.2381jNI 1 1170 __- ..~ I 

NA 290 110 NA- 

NA -I -1 I;jO.72821Geha 1 Test I;j 290 

NA 

__ -- 
0.2381 N NA 3080 NA 

0.0476 Y NA 4500 NA 
NA NA 16.5 NA 

Notes: Units are ug/L. 

A statistical significance level (P value) of 0.05 is used for all tests that diredly compare site to background. A two-sided signincance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only K all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL. Mann-WhKneylGehan, Upper Ranks Test, or T-Test is YES, regardless of other test resutts. 

(2) Overall decision is NO if at least one of UTL. Mann-Vvhttey/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if ZfFisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. 

#sor#b 

s=b 

P value 

L. N. or Q 
% ND 

Q 

r.k 

Number of non-detected (ND) or positive (Pas.) results in data set, not including rejected data or blank-qualified data. 

Number of site (s) or background (b) samples, not including rejected data or blank-qualified data. 

Standard deviation of site results must not be. different from the standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines site Z= background wlh 95 % confidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > 18 back. points. 

Mann-Whitney test used if < 40% of data Non-Detected and detect. limls uniformly below the range of positive values, If not, the Gehan fest is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 
I__ :#I__ d:-- :- .L^ _.,^^. *L-d.* ^^,..d^ ^_ hIA \ normai siandard deviation are shown &y 101 laustievw~ 111 ISIP FICIII veils v12er ,=D,= Plr ,.m., 

The upper ranks test calculates the pmbabiliiy that k or more samples from the top r ranks of the combined site and background data set 
are comprised of site data if both populations are in fact equal. 

are comprised of site data if both populations are in fact equal. 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DlSTRlBUTldN OF COPCS -SEDIMENT DATA 

SITE 12 -TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

5 ‘lognormal 
1 ‘unknown (assumed lognorm.) 
6 5 .--___ _ ‘lognormal 
6 5 

i 
l ktgnormal 

8 *normal 
6 5 %gnonnal 
8 5 -. ____ ‘lognormal . ..~ 6 

l lon”rlmlll 

8 
6 
8 
6 
6 
6 
6 
6 
8 
6 
6 5 l nonparametnc (assumed lognorm.) 
6 
6 
6 
c 

..- .._... 
Antimony 

-- Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium Chromium 

Cobatt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Vanadium 
Zinc 
4,4’-DDD 
4.4-DDE 

.nm- 

Dieldrin 
.-_.a__ Y__ I, 

Bis(2-ethylhe$)pMr 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
IXbenmfirran - .- -. .- 
l- Fluoran 
Fluor~n 

-. -. -. 
lthene 

.-..e 
~no(l.2.5cd)pyrene 
nanthrene 

rametric (assumed lognonn.) 0.5512 0.7603 
~~~~+ametric (assumed lognorm.) 

-F---t--- --- 
0.5743 0.7773 

‘lognormal I--i 0.5399 0.8784 
‘lognonnal 0.5789 0.825 

y “.;,.:. ‘~+qe~l?“re 5” . ; i”,, fj!waty,s : :, “fuithlnet~ 
$@Q;p$tg h&@?.ig~, :J$f+aj&&tjyl,‘ ,MegbAll 

&&Y&g&& ~&~$,&lt; 

0.788 6.3575 1.63 94700 
0.788 1.9773 0.13 8170 .___ 

2.5 
0.788 2.5589 0.466 9.13 
0.788 2.0541 - ~ -____ 0.189 49 
0.788 2.015 0.0588 0.12 __~~~ ~. 
0.788 5.7051 - 1.45 1.43 
0.788 2.2359 0.306 1730 
0.788 2.2786 0.33 20.9 -__ 
0.788 2.1829 0.274 5.78 
0.788 

~~. -__ 
3.0033 0.641 27.8 

0.788 2.4045 0.395 217W 
0.788 

~-__ 
2.7989 0.564 53.5 ~~ ~~. 4.5852 --___--- 

0.788 1.13 2420 .__ 
0.788 2.015 84.5 195 

0.788. 
~--___ 

4.0587 0.98 0.33 ~-~ 
0.788 4.2805 1.04 33.1 
0.788 

-.-___ 
1.9534 0.11 447 

~ ~~ - 4.5052 - 0.788 1.11 0.838 __-- ~~~ 
0.788 

___ 
3.1728 ~.~-. ____ 0.7 .~ 47.3 

0.788 2.0826 0.209 87.4 
0.788 3.9817 0.957 10.8 - 
0.788 4.0502 0.977 11.9 _-___ 
0.788 ~_5.16eC, 1.3 12.5 
0.788 2.1512 0.255 1.56 
0.788 2.6641 0.511 40.8 -__ 

-- ~~~... 2.015 0.788 
.___-. 

0.213 2.79 
0.788 2.015 0.234 2.83 -.__ 
0.788 1.9785 0.131 1.45 
0.788 4.4003 1.08 635 ___. -- -~ ..___ 
0.788 4.6062 1.11 956 -- 
0.788 7.6816 1.99 2610 
0.788 7.1547 1.85 2250 
0.788 6.844 1.77 ___ ~.~ ..____ 3550 
0.788 6.2758 1.61 1470 
0.788 5.4883 1.39 1170 
0.788 4.4821 1.1 682 ~~ .__ 
0.788 3.9352 0.942 557 
0.788 7.0933 1.83 2620 
0.788 

~~. --~_~ 
4.3105 1.05 574 

0.788 3.574 -___~ 0.831 400 
0.788 7.1319 -~ 

~~-~__-~~.~. 
1.84 4080 

0.788 3.9302 0.941 520 __~ ~~- ~~ 
0.788 

~~ -~~ 
8.13 1.57 1340 -o.788 -- ~~. .~ ~ _-.. -----.._ ____ 

8.0302 2.09 3060 

‘UPperq596 ” t+odmum 
C*v Lkiill ~,~o&l& Slte ,;,,,:; ‘.<2> ,..,, :_ : 
(uwdn* ,$6txmmh 

102OWOO 471000 
9180 10000 

2.5 - __ .-_ 
15.6 19.7 
58.5 85.6 

0.167 0.24 __ -~. .~~ 
79.3 4 .~ 
2370 2620 
29.4 35.6 
7.59 8.7 -___ 
67.7 62 __.-~~ 

33400 33808 
108 131 __-..... ~ 

26600. 7480 - - 
265 271 .~-___ 
1.83 1.3 
254 97.2 
493 ~--___ 547 
6.64 1.9 
124 148 ~- ~~ 
107 123 
62.3 33 - 
70.2 41 
259 53 - ___.~~ 

2 2.5 ____-. ~-~ 
74 100 

2.97 2.4 ...~~~ 
3.02 3.2 
1.63 1.8 

--r 
-___ 

2600 
7820 4300 ~- 

2799000 14000 
852000 12000 
735086 19000 ___--___ 
127000 78W 

-3o700 __--~ 5800 
5810 110 
2800 2100 

883OOil 14080 
4210 2300 
1560 1200 .~ ---~ 

1410008 22000 
2660 1900 -.___~ 

88200 6900 
5870008 17000 

loo00 
2.5 
19.7 
65.6 
0.24 

4 
2620 
35.6 
8.7 
62 

33800 
131 __ 

7480 
271 -__ 
1.3 

97.2 
547 
19 
148 
123 
33 
4t 
ii - 
2.5 
loo 
2.4 
3.2 
18 __ ..- 

2600 
4300 
140W 
12000 -___~~~- -.- 
19000 
7600 -___- - 
5800 ~~. ~~~ 
110 -.-__~~~ 

21w ~~ ~-- 
14000 ~_____- 
2300 
1200 

22000 
1900 ~-___--- 
6900 
17000 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SEDIMENT DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 

Notes: 

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

Units are us/kg for organics, mglkg for inorganics. 
Number of sample resutts excludes rejected data or blank-quatiied data. Duplicates are consolidated into one rest&. Nondetected resutts are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wtlk test for n <= 50, Shapiro-Francta test for n > 50. Statistical significance level is 0.05. 
For N>=lO, a normal distribution is assumed if the test statistic W-norm. is .= than the reference value v-table), and W-norm. > W-lognorm. 
For N>=lO, a lognormal distributiin is assumed if the test statistic W-lognorm. is >= the reference value (W-fable), and W-lognomt. >= W-nom The better fkting distribution is assumed tf netther distribution is >= the reference vabe. 
“For N40. the maximum concentration is selectad as the representative concentration, although the f&d distribution type is show for information only. 
H-values and standard deviations of log-transformed data are used to calculate the UCL rdata are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selectad as the tower of the 95 % UCL on the mean and the maximum positive site concentration. 





TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SURFACE WATER 

SITE 39 - ORGANICS PLANT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Anthmew . ._ Upper96% Maxillwm 
Mean &All C&~enwt.knll P&ttk&t’Stb3 

Re, 

^ .i -Lq.b 
cmpT$$g.~. 

site Rasunj (UCL) on Mean concentratkn fLi+&,ti U$i Us m 
209 1230 918 918 -~___ 
70.8 75.1 78.8 76.8 -. ___ --___ .~... 

32400 35403 34400 34400 
0.951 9.14 6.3 6.3 

-- 622 1460 1620 1620 ~. -___ 
1.88 4.92 5.2 5.2 .--~- 

31700 35100 34300 34309 
104 161 202 202 
2.77 3.17 4 4 .-~ -~ 

11700 1270’3 12400 12400 
0.925 3.84 6 6 

197000 216000 211009 211000 
0.838 1.5 2.5 2.5 
26.1 705 90.4 90.4 -~~ ~_____ ____~~ 

2 3.55 1 1 -- 
0.583 0.771 1 1 

Number of sample resutts excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-hatf the detection limit in all calculations. 
Statistical distribution of data is determined using ShapiroWilk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
For N>=lO, a normal distribution is assumed I the test statistic W-norm, is 2= than the reference value w-table). and W-norm. > W-lognorm. 
For Nz=lO, a lognormal distrtbution is assumed tf the test statistic W-lognorm. is >= the reference value (W-table). and W-lognorm. b= W-norm. The better filing distribution is assumed tf netther distrtbution is >= the reference value 

*For N40, the maximum concentration is selected as the representative concentration, although the fttad distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are usad to calculate the UCL if data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 

Arithmetic mean includes positive detedions and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 



Table 

. 

Background Comparison Tests - Sediment Data 
Site 39 - Organics Plant 

IHDIV-NSWC, Indian Head, Maryland ’ 

Assumptions Valid: 

Up$et Ranksc: Menn-WhiiSylGdtan ,Wddnt% or Sattemwaiie T-test BMett‘s Ted for Equhl Stmdard Deviim 
&&&&.& sitec) &&i&g Sife, @&j :; .__ site Mm5 &&, wen 7 ^ “I 

Site Standaid fJedat& +4&$&t &i.&.? 
#ND 8 Pas.=-=5 or use Fisher Back. lognorm. or norm. If not, #b>18 for Quantile Test # Site (s) in Top r ~40% ND or use Gehan #s>Z.#b>2,>=85% Pas; bath non/lo #s>2,#b>2, site & back both normal 0~ both lognorm. 

5 that #s: 

P 1 Value 

t-Value 

Site 

1 Mean* 

% UTL (parametric 

td.Dev t L.L 

3ack.* Value Q 

3820 1.7959 N -. 

0.793 1.7709 i 

0.548 1.7709 L 

0.213 1.7709 N 

4.68 1.7709 N 

0.932 1.7709 L 

0.601 1.7709 L 

0.577 1.7959 L 

295 1.7959 N 

1.08 1.7959 L 

0.018 1.7709 N 

0.557 1.7709 L 

0.564 1.7959 L 

0.425 1.7709 L 

7.66 1.7709 N 

,95 

S 

b I 

3 

> t-Table F-Value<=F-Table (Students T). If not, Satterthwatte 

t t Yh B&. Site Std.Dev Std.Dev F F YN 

Value Table Distrib. Distrib. Back.* Sit@ Value Table 

NA NA 

NA NA 

-2.3614 1.7341 N lognor. lognor. 0.619 1.34 6.0762 3.8457 N 

NA NA 

l-b, O/l 1 2/14 IO.86671 NI 

0.2wJ 

0.8667 

0.5385 

3osJOil 

186 

7.88 ~~ 
3.01 

5.08 _-.- 
3.37 

I Aluminum 

Antimonv- 

Test 

1382 I 3780 IYl7l7 .Io.oo~~l~l0~2771! I I NI ..5761 1140 I I bb~al1nonpar.I I I I INpl 

30.4 

Vanadium 

1 .I-Dimethylhydrazine 

38.1 

1.72 

Benzo(k)fluoranthene A!!!Ls I~-J!!I!!L-~!I~ 

P of2 



Table 
Background Comparison Tests - Sediment Data 

Site 39 - Organics Plant 
IHDIV-NSWC, Indian Head, Maryland 

Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or. Max >95% Quantile PC 
‘&j&$&@~~~$r~.~~ aack Site P Yh Back. StdDev I L,N Back Site Yh r 

Substance n’ Freq, Freq. Value Meana Back.” Value Q UTL Max. 

Bis(2ethylhexyl)phthal~~ hl 113 404 NA 290 410 NA 2 - 
Chrysene 160 NA- - 
Di-n-butylphthalate 

Fluoranthene 

t----- 

Indeno(l.2.3cd)pyrene 
N-Nitrosodiphenylamine (I) 

Notes: Units are ug/kg for organics, mglkg for inorganics 
A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided signifsXnce level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 I quantile of the background population; there is an equal chance of the population’s hue 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(I) Overall decision is YES if any one of the UTL. Mann-WhiineylGehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL. Mann-WhitneylGehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowert priority since it relies on detectiin frequency, not magnttude of resutts. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

P value <=0.05 ? t-Value a t-Table F-Valuec=F-Tabte (Student5 T). If 

v- - - , , - -.-- , , , , I.,WII , ,.IWI 

0.9779 1 N IO.6390 IGeha 1 Test 1 N 1 290 166 
Id I I I, .._ ^^^ 

Abbreviations: If NDE or # Pos. 

#sor#b 

s=b 

P value 

L, N, or Q 

% ND 

0 

r.k 

Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or bbnkqualiikrd data. 
Number of site (5) or background (b) samples, not including rejected data or blank-qualified data. 

Standard deviation of site results must not be diierent from the Standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test detenines site > background with 95 % confidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise. an upper 95 % quantile (Q) is used 1 there are > 18 back. points 

Mann-Wnitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 
or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal Standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 
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Nitrocellulose 14 13 
Nitroguanidine 14 13 -__ 
Aluminum 14 13 
Antimony 14 13 
Arsenic 14 13 
Barium 14 13 
Beryllium 14 13 
Cadmium 14 13 

Calcium 14 13 ~~ ..~~ 
Chromium 14 13 
Cobak 14 13 
Copper 14 13 
Iron 14 13 
Lead 14 13 
Magnesium 14 13 
Manganese 14 13 
Mercury 14 13 
Nickel T------ 13 
Potassium 14 13 
Silver 14 13 
Sodium 14 13 

TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SEDIMENT 

SITE 39 - ORGANICS PLANT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

loonormal 
norm.) 0.3681 1 0.5332 - 0.874 3.1031 

--I -----.-. 

nonparametric (assumed log 
tognormal 

nonparametric (assumed log 

nonparamegied IognorK~l~~~fZZ~ 1 

nonparametric (assumed lognorm.) 
kqnorrnal 

nonparamettic (assumed lognorm.) ~ ---jpJ 

nonparametric (assumed lognorm.) 
nonoarametric fassumed loonorm.) 

lOwJO mooooO ____- .- 
1880 302 

19600 19600 
0.89 0.69 
16.6 6.7 
138 138 
1.2 0.762 
1 1 

4730 4730 
- 32.3 26.1 

34.7 24.4 
49.1 49.1 

43800 31500 
89.6 70.3 
3260 3260 
1050 956 
9.5 9.5 

- 59.8 43 
1350 1210 ~ 
308 308 
253 184 
49.7 35.1 - .____ 
273 224 
7.7 7.7 ~__~~___ 
8 6 

0.7 0.7 
85500 85500 ___---. 

33 33 
84 64 
95 95 
95 95 -~ ..-___- ~ 
130 138 --~ 
62 82 .-___ 
76 76 

410 295 
160 160 ~~--~_ 
640 541 

~~~ 190 190 
49 49 

3100 1120 
150 150 
240 191 
390 113 

2400 2400 ..--I_- ~.-~- ~. _ 
23 14.5 



TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SEDIMENT 

SITE 39 - ORGANICS PLANT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Notes: 

Units are ug/kg for organics, mg/kg for horganics. 
Number of sample results excludes rejected data or blankqualified data. Duplicates are consolidated into one resuk. Non-deteded resuks are treated as present at one-haif the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, ShaplroFrancta test for n > 90. Statistical significance level is 0.05. 
For N>=lO. a normal distribution is assumed tf the test statistic W-norm. is >= than the reference value (W-table), and W-norm. s W-lognorm. 
For N>=lO. a lognormal distribution Is assumed tf the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. The better fnting distribution is assumed if neither distribution Is >= the reference value. 
‘For N40, the maximum concentrattt ts selacted as the representative concentration, although the filed distribution type is shown for lnfommtion only. 
H-values and standard deviations of log-transfoned data are usad to calculate the UCL tf data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes posnite detections and non-detected resuits (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 





Table 
Background Comparison Tests - Surface Soil Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Test Criterion: P value -z= 

cw1c(#,sitB %i#t,~hl Back. Site 

Substance 

WI 6l9 

Arsenic p$> 

I Potassium 

Vanadium 

hroclor-1260 * IYl 01 

Heptachlor Epoxide -1 

. 

Anthracane 

-- 

0.32971 N 1 17.8 1 

’ 

1167.1 N 

.i7 1 0.425 II.77091 L I 53.5 I 30.1 I I 

’ I 

I 

1 

t-Value > t-Table F-Valuac=F-Table (SU 

Site t t YN Bade. Site Std.Dm 

Wean* Value Table Distrib Disbib. Badcs 

19100 NA 

69.2 NA .~~-__ 
8.48 -1.3816 1.7247 N loQnor. lognor. 0.619 

2.38 NA 

108 Nkwrmal ,nMmal 
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Table 
Background Comparison Tests - Surface Soil Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Assumptions Valid: #ND & Pas.,=5 or use Fisher Back. lognorm. or norm. W not, #b>lB for Quantile Test # Site (s) in Top r <40% ND or use Gehan #s>2.#b>2,>=85% Pos; both norm/lo9 #s>2,#b>2. ske 8 back b&h normal or both lq~nonn. 

Notes: Units are ugikg for organ&. mg/kg for inorganics. 

A statistical signifiince level (P value) of 0.05 is used for all tests that directly compare site to background. A twmsided significance level of 0.1 is used for Bartlett’s test for equal vadane. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only ti all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES 5 any one of the UTL, Mann-WhitneyIGehan, Upper Ranks Test, qr T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL. Mann-Whitney/Gehan, Upper Ranks Test. or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still induded in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. Number of nondetected (ND) or positive (Pas.) results in data set, not including rejected data or blankqualified data 

#sor#b Number of site (s) or background (b) samples, not induding rejected data or blank-qualified data. 

PP- ‘of3 



Table 
Background Comparison Tests - Surface Soil Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

L :~J-+%& “. Named&s$~L: f&3&k@ &ri@@i,Ei+& .:+$G%$&$ &pt$f*M~@ &Jtt;): ‘^ ,: “:,@“~e,;-; ,,ry,, ‘.,;_ 2;:‘:: .i ;“+Fz,,.*s ;,@&@&p&&$‘<~~; ;:~~~~~~~~~“~~~~ :gj&:~ * &J$j&&jiound p&Q; I, 
~$&g&~,Rafil$ ,~~~~~~~ <~SpMeclY49f -fita r:@+ ‘- @yfJ$s “” tar p$ %p$y$*j; 

V’G z- 5 A,.” i, .,, ,, “. t&j@)&,*? M@is ‘&ix*j:BBci(~ Z,~&td ,Megn 5 B&k Me& i’ .f Site &amia$ ++ion +#@@Wtd;sMf$+~~~ ,, 
Assumptions Valid: #ND 8 Pos.>=L or use Fisher Back. ~nomt. or norm. if not. #b>lB for Quantile Test # Site (5) in Top r 40% ND or use Gehan #s>2,#b>2.;=85% Pos; both norm&g #s>2.#b22, site a back both normal cr both lognorm. 

Test Criterion: P value <= 0.05 ? Max >95% UTL (parametric). Or, Max >95% Quantile P<=O.O5 that #s>=k P value <=0.05 7 t-Value > t-Table F-Valuec=F-Table (Students T). tf not, Satterthwaite 

O&j$&&i:,~lte~.~~~~~ Back. Site P Yh Back. Std.Dev t L.N Back. Site YN r k P YN P Test Used YN Sack. site t t YN Back Site Std.Dev Std.Dev F F YN 

Substance 
‘I 
I*‘, j.. Fw. I Freq. 1 Value 1 Meanet Back0 t Value t Q t UTL t Max. t f t Value t Value t I l Mean* t Mean* I Value I Table t Distrib. I Distrib. t Back.e , site* , Value, Tabkr, 

s=b Standard deviation of site results must not be different from the standard deviation of background results. 

P value 

L, N. or Q 

%ND 

Q 

r,k 

Probability or significance level is defined as the chance of a false positive If P <= 0.05 then test determines site > background with 95 % confidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > IS back. points 

MannWhiiney test usad if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributons are of this type; ie., if an (L) code appears for the UTL test 

or f site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for llustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

ara comprised of site data if both populations are in fact equal. 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SURFACE SOIL 

SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

..___.. -._-_ 
litroguanidine 
,Iuminum 

Barium 
Beryllium 
Cadmium I Calcium 
Chromium 
Cobatt 

DiL -. .--. -. -. 

I 

-- 

9 0 
9 a 
10 9 
10 9 
10 9 
10 9 
10 9 -.. .__ 
10 9 
IO 9 
10 9 
IO 9 
10 9 
10 9 
10 9 
10 9 
IO 9 
IO 9 
10 9 
10 9 
10 9 
10 9 
10 9 
10 9 
IO 9 
IO 9 
10 9 
IO 9 
10 9 -- -__ 
IO 9 
9 8 
10 9 
10 9 
10 9 
IO 9 
10 9 
IO 9 
10 9 
IO 9 __- 
IO 9 
10 9 
IO 9 
9 8 
IO 9 
10 9 ~. 

normal 

normal 

loonormal - 
‘lognormal 
lognonnal T+sEJzJ~ 
lognonnal 

I .““I” l”,“” 

2.8353 0.811 
2.2998 0.555 
3.2335 1.06 
1.0331 62.5 
2.262 0.53 

2.7029 0.796 
4.3039 1.58 
4.6207 1.66 
2.7071 0.798 

- 2.1411 0.441 
3.0552 0.977 ~~~____ 
2.511 0.686 
1.8331 14600 
4.4313 1.6 
3.2873 I.09 
2.5346 0.702 

-- 2.8566 0.878 
- 2.5109 0.668 

1.6331 124 
2.6233 0.752 
3.8599 1.35 ___ ~ 
1.6331 7.08 
I.8331 189 .--__ 
6.9557 2.64 
3.5129 1.19 
2.2994 0.555 
3.5126 1.19 
2.8929 ' 0.895 
1.0762 0.167 
2.132 0.434 
1.8331 96.5 
2.981 0.94 

-- _____ 3.3475 1.12 ___- 
3.3526 1.12 
3.2172 1.06 
3.1052 1.04 ---- 
2.6357 0.866 
3.7266 1.29 
1.0331 79.9 ..-... -_______ 

--__ 2.8519 0.874 
9 *nu n7ofir 

Jlfnhmeti~ tJppa 95 $6”: 
Mean .pfy 
& Rssuits 

cons Ltnl 
(“&j V.&j& 

f 

19106 25700 
69.2 145 
5570 8560 
2.36 ---- 7.07 
106 144 

Maxlmum: .,’ R~“lltat!v~; ,’ _ ;“” p- s$e ..:. e _.‘. ,.‘I’ “_‘__ “:; 
Caricsntra#m~ 

-y*, ‘. ‘_E , ,,,, ( 
@.owwmf~~va,~~ 

33200 33200 ___- --~ 
288.4 208 
19600 8560 
10.6 7.07 
216 144 
192 120 
0.52 0.404 
45.6 45.6 

137Wo 137ooo 
88.2 54.8 ~--.__ 
12.1 8.21 
169 170 
0.52 0.492 

63wo 36700 
- 3640 3540 

OACll tam 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRISUTION OF COPCS -SURFACE SOIL 

SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Diethytphthalate 9 0 ‘lognormal 0.9533 0.9793 0.829 2.059 0.341 102 235 140 140 
Fluoranthene 10 9 lognormal 0.7715 0.9283 0.642 3.2466 1.07 1060 3790 2900 2900 
Fkrorene 10 9 normal 09083 0.7989 0.642 1.6331 79.5 222 266 340 268 

-. 
~~~.~~___ 

Indeno(l.2.3-cd)pyrene 10 9 lognormal 0.8271 09615 0.842 3.2963 1.09 557 2080 1600 1609 
Naphthalene IO 9 lognormal 0.7259 0.9236 0.842 3.0152 0.957 

A--Y--- 
297 807 980 807 -.-__ --- 

Phenanthrene 10 9 lognormal 0.7674 0.8804 0.842 2.0942 0.896 697 1690 1900 1690 
Pyrene 10 9 lognormal 0.6741 0.9463 0.642 3.4124 1.15 1430 5440 6100 5440 ________ 
Acetone 10 9- nonparametrtc (assumed lognorm.) 0.4028 0.5766 0.842 29446 0.922 18.6 35.6 120 35.6 

-- ____ Carbon Disuifide 10 9 lognormal 0.9102 0.933 0.842 2.0362 0.355 6.58 8.43 3 3 ~____- 
Toluene IO 9- lognormal 0.865 0.9149 0.642 1.9362 0.262 7.18 6.51 9 8.51 -- 

Notes: 

Units are ug/kg for organics, mg/kg for inorganics. 
Number of sample resutts excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is datemrined using ShapiroWilk test for n c= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
FQr N>=lO, a normal distribution is assumed 5 the test statistic W-nom?. is a= than the reference value (W-table), and W-norm. > W-lognorm. 
For N>=lO. a lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-tabia). and W-lognonn. >= W-norm, The better ftting distribution is assumed if neither distribution is >= the reference value. 
*For N<lO, the maximum concentration is seceded as the representative concentration, atthough the ftted distribution type is shown for information only. 
H-values and standard deviatiins of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are usad for normally distributed data. 
Arithmetic mean includes poskive detections and non-detected rasutts (detection limts are divided by two). 
The representative concentration is selectad as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 

,, 



Table 
Background Comparison Tests - Surface/Subsurface Soil Data 

Site 41 -Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Assumotions Valid: 

fJsteetidn~rjici:~.iiivijtrw : “f 
; p@& ~~~+&“*~, 

3.l~ f$a$s, &lant?%MtnepC3ehap 
Ma@ty am site? Rknks qf @lb& &ik? 

Slurs or ??krthwaite T-y 
:f ii Mean > Wck.Bh 7 

l3arlMsTestforEqualstendafd~. 
Sii Str;;& Deviation ~B&grocffid yd.Cj&q 

#ND & Pas.=-=5 or use Fisher Back. lognorm. or norm. If not, #b>l8 for Ctuanlile Test # Site (s) in Top r ~40% ND or use Gehan #s>2,#b>2.>=65% Pos; both norm/lo ts>2,#b>2. site&back both nofmal or both loanorm. 

Test Criterion: P value x= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Puantile P<=0.05 that #s>= P value c=O.O5 ? t-Value > t-Table F-Value<=F-Table (Students T). 

1 Beck. 1 Site 1 P IV4 Back. IStd.Devl t IL.NI Back. I Site 1~4 r I k I P IY~ P I ~esil~~ ‘h Be&. Site t t Yh Ba&. Site StdDev Std.De\ 

Substance ‘:,, Fraq. Fraq. Value Mean” Back.* Value Cl UTL Max. Value Value Mean@ Me& Value Table Distrib. Distrib. 6ack.” Sit@ 

Total Petroleum Hydrocarb t#j O/O 4/13 NA 143 NA NA A A 

Aluminum lJ& 12112 WI3 INPI I=00 1 7590 II.79591 N 1 3‘wx 1 7070 1 Nfir;-l l.OWOl NI l.OWO~ ;[+~=;j~~~i$+j~~ 1 

__l;gl 13/14 1 WI3 IO.99421 Nj 1.26 1 0.74 11.77091 L 1 1 1 yl 21 210.22221 N[O.$W2/ 1 24.4 328 -1i14.53p8.5 ! ! 

[Nickel IPI 

0.7612 3.8461 Y FEEI 
Potassium 

I l/IO I y/3 ]0.822llNJ 1.1 I !NP(nonpar.!nonpar.l I I I I 160 IN4 1 [I [0.86521 N10.57541Geha I Test I NI 1.1 I 14.2 I ! -Ll-.- I -I!!4 

P? ’ of2 



Table 
Background Comparison Tests - Surface/Subsurface Soil Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Assumptions Valid: #ND 8 Pos.>=5 or use Fisher Back. lognorm. or norm. If not, #b>lB for Quantile Test # Bite (5) inTop r ~40% ND or use Gehan #s>2.#b>2,>=55% Pos; both norm/lo #s>2,W>2, site & back both nomtal or both logwnn. 

Test Crtterton: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quentile Pc=O.O5 that #s>=l$ P value <=0.05 ? t-Value > t-Table F-Valuec=F-Table (Students T). tf not. Sattertfwatte 

t3@ibWgSftbr~;~: Back. Sne P Yh Back. StdDev t L.N Back. Site Yh r k P Yh P Test Used Yh Back. Site t t YN Back. Site Std.Dev StdDev F F Yh 
w 
Substance 1 f, Freg. Fraq. Value Mean” Back.* Value Q UTL Max. Value Value Meana Mea@ Value Table Distrib. Distrib. Back.O ~aee Value Table 
- . ..- . . IA. I.. *,a.7 ..a “9” Mh 4 4 “r(,F. Iu Nh 932 .,rl MA. 

Chrysene 
Di-n-butytphthalate 

Dllnmfuran 

Diethylphthalate 

Fluoranthene 

Indeno(l,2,3cd)pyrene 

Naphthalene 

Phenanthrene -..__ 
Pyrene 

Acetone 

Carbon Disukide 

N 

f 

N - 
N 

N 

N 602 

N 

229---- L tN4 t t t t t t”“‘d 

NW 

NA lognor. nonpar. - -- t 
1 I 

I. &A 

NA NP .- ~__ 

Notes: Untts are ug/kg for organics, mglkg for inorganics. 
A statistical signtftcance level (P value) of 0.05 is used for all tests that directty compare Site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being ether below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The Overall decision (is site > background) for each chemical appears at the left and is based on four c&Ma: 

(1) Overall decision is YES if any one of the UTL. Mann-VvhiineylGehan. Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL. Mann-Mttney/Gehan. Upper Ranks Test, or T-Test is NO, and none of the aforementiied tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since lt relies on detection frequency, not magnitude of resutts. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still induded in human heaith risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. Number of non-detected (ND) or posnive (Pos.) resuks In data set, not including rejected data or blank-qualified data. 

#sor#b Number of site (s) or background (b) samples, not including rejected data or blank-qualified data. 

s=b Standard deviation of site results must not be different from the standard deviation of background results. 

P value Probability or significance level is defined as the chance of a false posttive. If P <= 0.05 then test determines site > background with 95 % confidence. 

L. N. or Q UTL is based on 95 % upper limtt (using t-value) when data are lognormal (L) or normal (N). Otherwise. an upper 95 % quantile (Q) is used lf there are > 18 back. points. 

% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limks uniformly below the range of positive values. If not, the Gehan Test is used. 

@ Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie.. if an (L) code appears for the UTL test 
> A.-.iL...?___ L_‘L __.& ,^__^_^, -..A I.^,&. T ,^& ^ * -” ,+,&,” ,a4 --~ rlr,ir-*,a or if site and backgrouno (IIS~IDUIIOII~ uuvr III~IUI 1uy11uh11.73, al~u -,,I I-l=s, ,n, Y_lLIT.LD ,uO, -I- ~rr,~-y,... (Artthmettk mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 
are comprised of sle data if both populations are in fact equal. 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SURFACE SOIUSUBSURFACE SOIL 

SITE 41 -SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 



TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SURFACE SOIL/SUBSURFACE SOIL 

SITE 4l- SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Chrysene 23 22 nonparametrtc (assumed lognonn.) - .-.____ 
DCn-butylphthalate 22 21 nonparametrtc (assumed lognorm.) 0.3167 0.7666 0.911 2.3899 0.88 320 413 3366 413 ~--~___ 

- Dibenz(a,h)anthracene 23 22 nonparametrtc (assumed lognorm.) 0.5767 0.7774- -- __- 0.914 1.9375 0.458 252 .-..-~~~~ 299 850 299 
Dibenzofuran 23 22 nonparametric (assumed lognorm.) 0.7062 0.7945-. 0.914 2.1569 0.691 205 293 590 293 ~______~ Diethylphthalate 22 21 nonparametrlc (assumed lognorm.) 0.2333 0.4342 0.911 2.4317 0.913 731 565 12000 565 ___~___~ 
Fluoranthene 23 22 nonparametrtc (assumed lognonn.) 0.5833 0.8266 0.914 2.4163 0.914 876 2900 076 .___~. 594 - 
Fluorene 23 22 nonparametric (assumed lognorm.) 0.7799 0.6777 0.914 1.8205 0.298 -~ 211 239 340 -.-- 239 _-.- - 
Indeno(l,2,5uJ)pyrene 23 22 nonparametrtc (assumed lognorm.) 0.5963 0.8608 0.914 2.2374 0.764 354 483 16M) 483 .-~~~ - 
Naphthalene 23 22 nonparametric (assumed lognorm.) 0.5564 0.7038 0.914 2.1343 0.669 239 321 980 321 
Phenanthrene 23 22 nonparametrtc (assumed lognonn.) 0.5468 0.7265 0.914 2.1944 0.725 423 646 1900 546 

- 
-~- .-.____ 

Pyrene 23 22 nonparamatric (assumed lognorm.) 0.4692 0.7653 0.914 2.51 0.988 752 1040 6100 1040 .____ 
Acetone 23 22 nonparametric (assumed lognorm.) 0.3538 0.6989 0.914 3.2024 1.47 86.8 110 1200 110 

‘- Carbon Disulfide 23 22 nonparametric (assumed lognorm.) 0.8406 0.8246 0.914 1.8633 0.361 5.86 6.82 6 6 .~ -- Toluene 23 22 nonparametric (assumed lognorm.) 0.6318 0.6975 0.914 1.7551 0.185 6.51 6.97 9 6.97 - 

Notes: 

Units are uglkg for organic.% mglkg for inorganics. 
Number of sample results excludes ra@cted data or blankqualled data. Duplicates are consolidated into one result. Non-detected resutts are treated as present at one-haif the date&ion limtt in all calculations. 
Statistical distribution of data is determined using Shapir@Mlk test for n -z= 60. Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
For N>=lO. a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm > W-logncnn. 
For N>=lO. a lognormal distribution is assumed if the test statistic W-lognonn. is >= the reference value v-table). and W-tognorm. >= W-norm. The better filing distribution Is assumed if neither distribution is >= the reference value. 
*For NclO, the maximum concentration is selected as the representative concentration, although the ftted distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are used to cakulate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data, 
Arithmetic mean includes positive detections and nondetected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 s6 UCL on the mean and the maximum positive site concentration. 



Table 
Background Comparison Tests - Groundwater Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Site F F 

Freq. I Freq. I Value I I Meanal Backal Value1 Q I UTL I Max. I 

r 1 k 1 va;ue IYRl va;ue 1 Test 1 Used1YNl iBate ,“.31 v;, 1 T;b,ej~~l Back I IStd.DevlStd.Devl 

Distrib. Distrib. Back.” Site’ 

I 

Value Table 

Calcium 414 3l4 Il.ooM)! NI 0.57 1 0.92 12. 

~~~~~ 

Bis(2ethylhexyl)phthalate N l/2 

85 I77500 [N1313!0.0714[NI0.02661 1 1 Y 1 9.48 1 10.6 Iz.o~+ Il.64321 Y l@gnor. jtognor. I 0.934 1 0.496 10.958t)3.92001 Y I 

4 NA NA 

10.3 NA NA 

Notes: Units are ug/L. 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided signifrnce level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL, Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL, Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. Number of nondetected (ND) or positive (Pos.) results in data set, not including rejected data or blankqualified data. 

#sor#b Number of site (s) or background (b) samples, not in&ding rejected data or blank-qualified data. 

s=b Standard deviation of site results must not be different from the standard deviation of background results. 

P value Probability or significance level is defined as the chance of a false positive. If P c= 0.05 then test determines site > background with 95 % confidence 

L, N.orQ UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (0) is used if there are z- 16 back. points. 

P of2 



Table 
Background Comparison Tests - Groundwater Data 

Site 41 - Scrap Yard 
’ IHDIV-NSWC, Indian Head, Maryland 

Assumptions Valid: #ND 8 Pos.>=B or use Fisher 1 Bad. lo~norm. or ncfm. If not, #W18 for Quantile Test # site (s) in Top r ~40% ND or us8 Gehan I#s>Z,#b>2,>=85% pas; both non/tog1 #s~?,#b>2, site .$ beck both -at .X both to9-. 

Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quantile Pc=O.OS that #ss>=k P value <=0.05 7 t-Value > t-Table F-Value<=F-Table (Students T). tf not. SatterthwaIte 

YN Back. Std.Dev t L,N Bade. site YN r k P YN P Test Used YN Back Site t t YN Back. Site Std.Dev Std.Dev F F YN 

%ND Mann-Whitney test used if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

0 

r,k 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) node appears for the UTL test 

or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetii mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - UNFILTERED GROUNDWATER 

SITE 41 -SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Arsenic 4 
Barium 4 -___ 
Beryllium 4 
Calcium 4 
Coban 4 
Iron 4 
Lead 4 
Magnesium 4 
Manganese 4 
Potassium 4 
Sodium 4 
Vanadium 4 
Zinc 4 

Bis(2-ethylhexyl)phthalate 4 
1,2-Dichloro&&~ 4 
Acetone 1 
Trichloroethene 4 

3 ‘nonparametric (assumed lognorm.) 0.6326 0.6542 0.748 10.3862 1.58 10.6 166OW 37.6 37.6 .-__ 
3 ‘lognormal 0.6984 0.8424 0.748 7.3667 1.1 46.6 6470 142 142 .-- -____ ~~~. 
3 *normal 0.6968 0.7119 0.748 2.3534 2.13 -- 3.01 5.52 4.8 4.8 

- ~- 
-____ 

3 *normal 0.9127 0.8945 0.748 2.3534 16600 14906 34400 381oQ 36100 
3 ‘nonnat 0.9006 0.8776 0.748 2.3534 118 106 245 246 248 

- 
~~~ ~~_.___ 

3 ‘lognormal 0.6302 0.8685 0.746 25.9782 3.98 12400 3.75614E+31 49666 49660 
3 ‘nonparametric (assumed lognorm.) 0.8291 0.6291. 0.748 6.3603 1.26 1.94 939 11.3 -..-.-.- ___ 11.3 
3 *normal 0.8898 0.8182 0.748 2.3534 5930 7050 14000 12500 12606 

3 ‘normal 0.8074 0.6662 0.748 2.3534 240 366 --.-_____ 648 535 535 
3 *normal 0.8811 0.8765 0.748 2.3534 1896 4240 6470 6620 6620 _ .-~ 
3 ‘lognormal 0.8891 0.9665 0.748 36482 0.498 42600 126LlGl 77566 77500 -__~ 
3 ‘nonparametric (assumed lognorm.) 0.6349 0.6585 0.748 8.8599 1.34 2.35 2470 7.8 7.6 

- 3 ‘lognormal 0.8461 0.889 0.748 15.72 2.4 139 2.1297E+12 296 296 ~ 
3 

-.. 
‘nonparametric (assumed lognon.) 0.6291 0.8291 0.748 2.2038 0.0912 -__ 2.63 2.95 3 

3 ‘nonparametric (assumed lognorm.) 0.6291 0.6291 0.748 4.7595 -. 0.693 0.675 6.04 ____- 2 --~ 3 2 
‘unknown (assumed lognorm.) 

_~~_____~_~ 
4 4 4 

3 
-...._____ 

‘lognormal 0.7845 0.8507 0.748 13.6248 2.08 10.3 31OGxXMXI 32 32 -.__ 

Notes: 

Units are ug/L. 
Number of sample resuks excludes rejected data or blankqualiiad data. Duplicates are consolidated into one result. Nondetected results are treated as present at one-hatfthe detection limit in all wlwlakws. 
Statistical distribution of data is determined using ShapiroWilk test for n <= 50. ShapiroFrancia test for n > 66. Statistical significance level is 6.06. 
For N>=lO, a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. =- W-lognonn. 
For N>=lO. a lognormal distribution is assumed if the test statistic W-lognonn. is >= the reference value (W-table), and W-lognorrn. >= W-norm, The better ftiing distribution is assumed if neither distribution is >= the raferenw value, 

‘For N<lO, the maximum concentration is selected as the representative concentration, although the fMed distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data, 

Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the95 % UCL on the mean and the maximum positive site concentration. 



Table 
Background Comparison Tests - Sediment Data 

Site 41 - Scrap Yard 
IHDIV-NSWC, Indian Head, Maryland 

Assumptions Valid: #ND & Pos.>=5 or use Fisher Back. lognon. or norm. tf not, #b>18 for Duantila Test 

le (Students T). tf not, Sattedtwatte i% Quan 

Site 

Max. 

215 

20500 

8.8 

182 

1.6 

tile 

Yh 

NP 

Y 

f 

Y 

Y 

Y 

NE 

t-Value > t-Tab 

x 

te 

.- 

.- 

3’ 

.- 

/ 

.- 
_. 

-- 

-. 

-. 

5% UTL (Parametric). Or, Max 

4.25 

144 

0.905 

7870 

2.18 

39.1 

0.349 

0.169 

103 

12 

1.25 

1.36 

10300 

17.8 

576 

197 

1.0399 

1.45 

5.99 

0.458 

64.1 

13wo 

5.35 ___ --.-~. 
132 

1.15 

1.96 

3190 

31.1 

3.13 7.4419 

3.59 13.w 

29200 

44.8 

2480 

977 

0.359 

3.04 9.5230 

7.29 7.0328 

0.735 -~- 
5.73 

287 

42.6 ~__ 
187 

5.34 

4.29 ~ .- 
5.93 

4.86 -- -- 
2.33 

462 

490 -- -- 

Y 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

36 

0.601 11.77091 L 1 18.; r 44.5 Y 

0.577 1.7959 L 43170 38200 N 

105 NI 

295 1.7959 N 1382 3400 Y 

1.08 1.7959 L- 2248 1300 N 

0.018 1.7709 N 0.087 0.78 Y 

0.557 1.7709 L 18.2 31.1 Y 

0.564 1.7959 L 1874 2240 Y 

1.7 NI 

8.7 NI - 
384 NI 

3&f---i 7.66 11.7709~ N 1 

4.1 NI 

Silver pg o/14. 

30.4 

19.2 

18.1 

1.72 

2.71 

--. Endrin 

, , 
Benzo(a)pyrene 

IBenzo(b)ftuoranthene 200 N 

l/IO N 

-iii- 

l3E 

N 290 

4/10 N 

290 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SEDIMENT 

SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Notes: 
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Table 
Background Comparison Tests - Surface Soil Data 

Site 42 - Olson Road Landfill 
IHDIV-NSWC, Indian Head, Maryland 

Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quantile P<=O.l 

@j$@&i site +%3C$%$~@ Back Site P YN Back. Std.Dev t L.N Back. Bite YN r k ., 
Substance ,c: ., Freq. Frsq. Value Mea@ Back.* Value (1 UTL Max. 

4,4’-DDT 5/10 0.1749 N 2.71 

1,4-Dichlorobsnzene N on 1110 0.8333 N 

4-Methylphenol -. 

Toluene I _---.- 

that #s>=kl P value <=0.05 7 I Walus > I-Table 1 F-Valuec=F-Table lStudents TI. If noI. S&srthweite 1 
P YN P Test Used YN Ba&. Site t t YN Back. Site 

Value Value Mean@ Mean* Value Table D&rib. Distrib. 

0.0704 N 0.0383 Geha Test Y 2.71 6.02 NA nonpar. logrwr. 

NA NA 187 NA 
ncaa, hl hIA ,=a MS 

Notes: Units are us/kg for organ@ mglkg for inorganics. 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the lefl and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL. Mann-Whiiney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO ti at least one of UTL, Mann-Wnitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. 

#sor#b 

s=b 

P value 

L. N, or Q 

% ND 

Q 

r.k 

Number of non-detected (ND) or positive (Pas.) results in data set, not including rejected data or blankqualiied data. 

Number of site (s) or background (b) samples, not including rejected data or blankqualified data. 

Standard deviation of site results must not be different from the standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines site > background with 95 % confidence 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal(N). Otherwise, an upper 95 % quantile (Q) is used if there are > 18 back, points. 

Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transfoned data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or if site and background distributions both match lognormal, and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

nonal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 



Table 
Representative Concentration and Statistical Distribution of COPCs - Surface Soil Data 

Site 42 - Olson Road Landfill 
Ihdiv-Nswc, Indian Head, Maryland 

4,4’-DDT 10 9 lognormal - ~___ 
-~ I$-Dichlombenzene 10 9 nonparametric (assumed lognorm.) 0.6678 0.629 0.642 1.6457 0.158 167 206 120 120 ~---__ ~-___ 

CMethylphenol 10 9 nonparametric (assumed tognorm.) 0.7779 0.7332 am; 1.6107 0.112 169 202 140 140 
__~ 4 - Benr(a)anthracene 10 9 nonparametric (assumed lognorm.) 0.5399 0.4527 2.2064 0.49 181 272 42 42 .- -- 

Benzo(a)pyrene 10 9 nonparametrtc (assumed lognonn.) 0.5399 0.4527 0.642 2.2064 0.49 161 272 42 42 .-- 
Benzo(b)fluoranthene 10 .9 nonparametrtc (assumed lognorm.) 0.6457 0.6042 0.842 2.2446 0.517 171 263 76 76 -__ 

- 
.___ 

Chrysene 10 9 nonparametrk (assumed lognorm.) 0.6242 0.5646 0.842 2.3554 0.592 169 265 55 55 
-~ Fluoranthene IO 9 nonparametric (assumed lognorm.) 0.6566 0.6064 0.842 2.2727 0.537 166 264 60 60 -~~ ~~ _... - 

Pyrene 9 6 ‘nonparametric (assumed tognorm.) 0.7032 0.656 0.629 2.2192 0.461 167 247 76 76 
Toluene 10 9 ~nonparametric (assumed lognormj -.-~___ 

Notes: 

Units are ug/kg for organics. mg/kg for inorganics. 
Number of sample results excludes re@cted data or blank-qualified data. Duplicates are consolidated into one resutt. Non-detected results are treated as present at one-half the detection limit in all calculatiis. 
Statistical distribution of data is determined using Shaplro-Wilk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
For N>=lO. a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table). and W-nom. > W-lognorm. 
For N>=lO. a lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. The better Ming distribution is assumed if neither distribution is >= the reference value. 
‘For N<lO. the maximum concentration is selected as the representative concentration, atthough the fttad distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are used to calwlate the UCL if data are assumed to be lognormally distributed, Student’s T-values and standard deviations are used for normally dlstnbuted data. 
Arithmetic mean includes positive detections and non-detected rest&s (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive ske concentration. 



Table 
Background Comparison Tests - Surface/Subsurface Soil Data 

Site 42 - Olson Road Landfill 
IHDIV-NSWC, Indian Head, Maryland 

I Test Crttertan: 1 f 

Zinc 

t 
4,4’-DDD 
4,4’-00E -------~____ 

Endosutfan Sulfate 

Endrin 

Gamma-BHC (Lindane) 

Gamma-Chlordane 

Blue <= 0.05 7 hfaX >95% UTL (parametric). Or, Max >95% Quantile P<=O.OS that #s>=k p value <=0.05 7 t-Value > t-Table F-Valua<=F-Table (Students T). 

site P YN Back. Std.Dev t L.N Back Site Yh r k P Yk P Test 1 UsedlYd Sack. 1 Site 1 t t IYd Back. I Site IStd.DevlStd.De! 

Free Value Mean* Back.@ Value 0 UTL Max “al, !n 

N 

N 

-t- 

N 

N 

N’ 

N- 

N 

a 

N 

N - -. 
N - 

not, : 
7 
Vab 
- 

--I!9 i-4 
N 

N --. 

dil 
N 

N 

N 



Table 
Background Comparison Tests - Surface/Subsurface Soil Data 

Site 42 - Olson Road Landfill 
IHDIV-NSWC, Indian Head, Maryland 

Notes: Units are uglkg for organics. mglkg for inorganics. 

A statistical sfgnificance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 
UTL is the expected value for the upper 95 % quantile of the backgmund population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only il all assumptions are met. The overall decision (is site > background) for each chemical appears at the lefl and is based on four crketia: 
(1) Overall decision is YES if any one of the UTL, Mann-MiineylGehan. Upper Ranks Test, or T-Test is YES, regardless of other test rest&s. 

(2) Overall decision Is NO if at least one of UTL, Mann-VWiiney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of resutts 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos 

#sor#b 

s=b 

P value 

L,N,orQ 

% ND 

Q 

r.k 

Number of nondetected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data. 

Number of site (s) or backgmund (b) samples, not including rejected data or blankquatiied data. 

Standard deviation of site results must not be different from the standard deviation of background resuks 

Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines site > background wlh 95 % confidence. 
UTL is based on 95 % upper limit (using t-value) when data are lognonnal (L) or normal(N). Otherwise. an upper 95 % quantile (Q) is used if there are > 13 back. points. 

Mann-Whitney test used if < 40% of data Non-Detected and defect. limits uniformly below the range of positive values, If no!, the Gehan Test is used. 
Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or tf site and background distributions both match iognonnal, and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 
normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 



Table 
Representative Concentration and Statistical Distribution of COPCs - Surface/Subsurface Soil Data 

Site 42 - Olson Road Landfill 
Ihdiv-Nswc, Indian Head, Maryland 

-~ 14 5.43 
307 194 

1 0.444 
2 0.549 

1660 803 
21 14.5 
21 9.45 

I- 19 10.7 
0.5 0.274 

65200 26500 
376 30.9 

2500 1410 
261 128 
27 14.2 

1080. 745 
19 1.03 

271 271 
40 26.8 

379 60.3 
5 1.92 
7 2.03 

23 4.18 
3 1.05 _ 
3 1.06 
5 1.09 
10 2 
6 1.99 

24 5.25 
4 1.64 ~--__ 
4 1.08 -. 
3 1.01 ___.- 

120 120 __--.~ 
140 140 

-___. .- 

.-__- ~___ 
464 207 
342 212 
199 196 
916 208 ~~~ -___~ 
580 208 
302 191 



Table 
Representative Concentration and Statistical Distribution of COPCs - Surface/Subsurface Soil Data 

Site 42 - Olson Road Landfill 
Ihdiv-Nswc, Indian Head, Maryland 

Units are uglkg for organ@ mglkg for inorganics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-hag the detection limit in all calculations. 

Statistical distribution of data is determined using ShapiroWrlk test for n <= 50. ShapiroFrancia test for n > 50. Statistical significance level is 0.05. 

For N>=lO, a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. p W-lognorm. 
For N>=lO, a lognormal distribution is assumed if the test statistic W-lognonn. is z-= the reference value ON-table), and W-IognomI. a= W-norm. The better ftiing distribution is assumed if neither distribubt is >= the reference value. 

‘For N40, the maximum concentration is selected as the representative concentration, akhough the fnted distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are usad to calculate the UCL if data are assumed to be lognonnally distributed. Student’s T-values and standard deviations are used for normally distributed data. 

Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive Site concentration. 



Table 
Background Comparison Tests - Groundwater Data 

Site 42 - Olson Road Landfill 
IHDIV-NSWC, Indian Head, Maryland 

I Assumptions Valid: #ND 8 Pos.>=B or use Fisher 1 Back lo~norm. or norm. lf not, #b>16 for Quantile Test # Site (s) in Top r ~40% ND or use Gehan I #s>Z,#b>2,>=65% Pas; both nom/@1 &z-2,&02, &a&b& http normal or both lognon. 

Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Duantile P<=O.O5 that #s>=k P value <=0.05 7 t-Value > t-Table F-Vel~e<=F-Table (students T). if not, Satterthwaite 

C@f@&&s#e* @d$@ Bad. site P YN Back. Std.Dev t L.N Back. Site YN r k P YN P Test Used YN Back.. site t t YN Back. Site Std.Dav Std.Dev F F YN 

Substance 
,:- Freq. Fraq. Value Mean* Back* Value Cl UTL Max. Value Value Mean* Mean* Value Table Distrib. Distrib. Back.’ site* Value Table 

N& 74 us% r 
v 
2,6-Dinitrotoluene 

Aluminum 

Arsenic 

N& 012 115 1 NA 1 NA 

$4 3/4 215 1 0.9603 N 2719 67700 NA 1 
,̂  ,:- __.. -__--. 
,( 0,6 RK I n fwm.7 N ,‘)r. U& ? 

_.- NA 

NA 

1.04 0.4226 3.9090 Y 

Barium I Beryllium 

ICalcium -. --_ 

Manganese 1 iJ1 414 1 5/5 1 &q 555 1 0.912 12.35341 L 1 2650 1 5720 1 Y L_“_l 3 1 0.35711 NI 0.3651 

1aMa -INI l/2 1 l/5 10.9524lNl 3.25 1 INd0.4762lGeha 1 Test 1 N 1 u 1 2 1~4 1 1 

-____ 
1 ,Z-Dichloroa(hene (trans) 

Trichlorosthene 

Notes: Units are ug/L. 

A statistical significance level (P value) of 0.05 is usad for all tests that directly compare site to background. A two-sided signficance level of 0.1 is usad for Bartlett’s test for equal variance, 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 



Table 
Background Comparison Tests - Groundwater Data 

Site 42 - Olson Road Landfill 
IHDIV-NSWC, Indian Head, Maryland 

Test Criterion: P value c= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quantile P<=O.O5 that #s>=k P value <=0.05 7 t-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite 

($&b&X;,*, F#l&?.@l Back. site P YN Back. Std.Dev t L.N Back. site YN r k P YN P Test Used YN Back site t t YN Back Site StdDev Std.Dev F F YN 
“” G’ 

Substance ‘3: Freg. Freq. Value Mean” Back.* Value Q UTL Max. Velue Value Mean@ Mean@ Value Table Distrib. Distrib. Baa.” Sit@ Value Table 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL. Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL, Mann-WhiineylGehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data. 

#sor#b Number of site (s) or background (b) samples, not induding rejected data or blankqualiied data. 

s=b Standard deviation of site results must not be different from the standard deviation of backgmund results. 

P value Probability or significance level is defined as the chance of a false positive. If P c= 0.05 then test determines site > background with 95 % confidence. 

L. N. or Q UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > 18 back. points. 

%ND Mann-Whitney test used if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Q Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie.. if an (L) cede appears for the UTL test 

or ti site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 



Table 
Representative Concentration and Statistical Distribution of COPCs - Groundwater Data 

Site 42 - Olson Road Landfill 
Ihdiv-Nswc, Indian Head, Maryland 

‘nonparametric (assumed lognorm 
Arsenic 5 4 *normal --- 
Barium 5 4 ‘lognormal 
Beryllium 5 4 ‘nonparametric (assumed lognorrn 
Calcium 5 4 -. ‘normal 

Chromium 5 -4 ‘nonparametric (assumed lognonn ---- ___ 
Cobalt 5 4 ‘lognorrnal 

Copper 5 4 ‘nonparametric (assumed lognwm .- __ 
Imn 5 4 ‘lognormal --__ 
Lead 3 2 ‘nonparametric (assumed lognorm __~_.~~ ___ 
-Magnesium 5 4 ‘lognormal -___- 
Manganese 5 4 ‘lognormal 

Merasy 5 4 ‘nonparametric (assumed lognwm 

Sodium 
Vanadium 
Zins .___ 
2,6-Dinitrotoluene 
Bis(2-ethylhexyl)phthalate --__ 
Di-n-butylphthalate 
Phenol -- 
l,l.l-Trichloroethane 
1 ,I ,2-Trichloroethane 
1 ,I-Dichloroethane 
l,l-Dichloroethene 
1 ,tDiiloroethene (cis) 

Chlorobenzene 
Tetrachloroethene 
Trichloroethene 
Vinyl Chlor!de 

‘nonparametric (assumed lognorm 
*nonparametric (assumed lognorm 
l nonparametrfc (assumed lognorm 
l nonparametrfc (assumed lognorm 
‘nonparametric (assumed lognorm 
honparametric (assumed lognorm 
‘nonparametric (assumed lognorm 
‘nonparametric (assumed lognorm 
‘nonparametric (assumed lognorm 

I 
Notes: 

Unfis are “g/L. 
Number of sample results excludes rejected data or blankqualiied data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-hat the detection limti in all calculations. 
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, ShapirwFrancia test for n > 50. Statistical significance level is 0.05. 

For N=-=lO, a normal distribution is assumed if the test statistic W&orm. is 2= than the reference value (W-table), and W-norm. > W-lognorm. 
For N>=lO, a lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value w-table), and W-lognorm. >= W-norm. The better fiiing distribution is assumed if nelher dist&ulion is >= the reference value. 

‘For N+O, the maximum concentration is selected as the representative concentration. although the ftted distribution type is shown for information on!y. 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be IognMmally distributed. Student’s T-values and standard deviations are used for normally distributed data, 

Arithmetic mean includes posfiive detections and nondetected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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Table 
Representative Concentration and Statistical Distribution of COPCs - Surface Water Data 

Site 42 - Olson Road Landfill 
Ihdiv-Nswc, Indian Head, Maryland 

,‘$pj3 $$f,@Qj:’ : --- $tendarc,;2; L_ f dsjth+, ,, uppers”%, 
;&g&q&&:: ‘:,~*~: ,~;“$&‘ m 

\ ~~~~~~~~, ~“~ ‘&#++&jj., &+, &+ 

Aluminum 4 3 ‘lognomtsl 
Arsenic ‘nonparamatric (assumed 
Barium -‘lognormal 
Calcium ‘normal 
Cobaft ‘lognormal 

Copper ‘lognormal 
Iron ‘lognormal 
Lead ‘lognormal 
Magnesium *normal --.___ 
Manganese ‘tcgnonnal 
Merasy ‘nonparametric (assumed 
Potassium ‘tognormal 
Sodium - %gnonnal 
Vanadium l lognonnal 
Zinc -- ‘lognormal 

Notes: 

Units are uglL. 
Number of sample resuits excludes rejected data or blankqualiied data. Duplicates are consolidated into one resuit. Non-detected resuks are treated as present at one-haK the detection limit in all calculations. 
Statistical distribution of data is determined using ShapiroWilk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level Is 0.05. 
For N>=lO. a normal distribution is assumed 5 the test statistic W-norm. is 2= than the reference value (V&table), and W-norm. > W-lognonn. 
For N>=lO, a tognormal distrtbution is assumed if the test statistic W-lognOrm. is >= the reference value (W-table). and W-lognorm. z-= W-norm. The better fttiig distribution is assumed if neither distribution is >I the reference value. 
*For NclO, the maximum concentration is selacted as the representative concentration. although the fmed distribution type is shown for Information only. 
H-values and standard deviations of log-transformed data are used to calculate the UCL I data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and nondetected resufts (detection limits are divided by two). 
The representative concentration is selectad as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 



Table 

Representative Concentration and Statistical Distribution of COPCs - Sediment Data 
Site 42 - Olson Road Landfill 

Ihdiv-Nswc, Indian Head, Maryland 

2 - Duplicate samples are considered as individual data points. 
Samples used in this data set follow: 4288-12 S42SDOO20001 

42SS-13 S42500030001 
42SS-13D S42SDOO40001 

42SS-5 S42SDOO50001 
42SS-6 S42SDOO60001 

S42SDOOl WOl S42DUPOOl 





Table 
Background Comparison Tests - Surface Soil Data 

Site 44 - Soak Out Area 
IHDIV-NSWC, Indian Head, Maryland 

-Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Quantile P<=O.l 

~~~~~~.~~~~ Back. * Site P YN Back. Std.Dev t L,N Back. Site YN r k 
a.-‘ 
Substance ‘._ FWq. Fmq. Value Mean’ Back.* Value Q UTL Max. 

NitroceWlose I%4 o/l 314 NA 25300 NA 3 3 ,-__ 

that #s>=l P value <: 

Test 

Test 

Teat 

Test 

TiY ..- 
N 

v 

-ii 
N 

-7 

N 

G 

v 

ii 

v 

N 

r .- 
N 

N 

N .- 
N 

N 

Walu 

BadC. 

I 

site 

Mean* Means 

0.169 0.553 

-I---- 103 489 

6.21 1 6.89 __.__ 
4.75 4.5 - ~-- ----I- 0.0399 0.035 

1.45 1.95 ~~ 

Selenium hi 11114 3/4 0.8029 N 0.458 0.95 NA 7 3 

-- 
~ 

__ Vanadium ‘$4 14114 414 NA 2.87 0.425 I.7709 L 53.5- 32.7 N 10 4 

~ - Zinc Y 14114 414 NA 18.1 7.66 1.7706 N 38.1~.--~ 116 Y 1 1 ~~__ 

NI --.-__.-- 
NI ____ - 

1.4601 1.7459 N 

x - 1.4060 1.7459 N __ .- ~~~ 

Notes: Units are uglkg for organic& mglkg for inorganic.% 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL, Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL, Mann-Whitney/Gehan. Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES, 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since tt reties on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still induded in human health risk-based screening and/or risk assessment.) 

> t-Tabk, 
t t Yt 

Value Tabta 

Ml --~__- 
-0.2366 1.7813 N 

Ia 

N/ -~ .._-- 
1.0506 1.7459 N 

N/ 

NI 

1.9203 1.7709 Y 

G __~-.- - 
1.4334 1.7613 N -. ~~ ~--- .- 
-0.4114 1.7813 N .__~___ .~ 

NI __-~~ 
1.6389 1.7459 i 

F-Vakw=F-Table (Students T). not, Satterthwaite 

Abbreviations: t NDs or t Pas. &m&q of non&t&e,, IN,,, nr nneitim IDog,, r~.td+. in Aah e.4 n.4 imrl..rli-r r-i-...-* A-‘- -- LI--I. -..-I=-> a-.- ” \..-, 1. r VI.... - \. , . ..I”.- 111 “1.1 ““L, I,“. “1u”Y”‘y ,q=cKTu “P&II “I “la,w.-q”awNxl uara. 

#sor#b Number of site (s) or background (b) samples, not induding rejected data or blank-qualified data. 

s=b Standard deviation of site results must not be different from the standard deviation of background results. 

P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines site > background with 95 % confidence, 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SURFACE SOIL 

SITE 44 -SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Units are uglkg for organics, mglkg for inorganics. 
Number of sample resutts excludes rejected data or blank-qualified data. Duplicates are consolidated into one resutt. Non-detected results are treated as present at one-hatf the detection lima in ait wfwlagws, 
Statistical distribution of data is determined using ShapiroWTlk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
For N>=iO. a normal distrlbution is assumed I the test statistic W-norm. is a= than the reference value (W-table), and W-norm. > W-iognomr. 
For N>=iO, a lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference Value ON-table), and W-lognorm. >= W-norm, The better fnting distribution ts assumed if nekher dt&tbutton is >= the reference vaiue, 
‘For NslO. the maximum concentration is selected as the representative concentration, although the ftted distribution type is shown for information only. 
H-values and standard deviations of kg-transformed data are used to calculate the UCL if data are assumed to be IognOt’mally distributed. 
Arithmetic mean includes poshive detections and nondetected rebutts (detection limits are divided by two). 

Student’s T-values and standard deviations are used for n&mally distributed data, 

The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 



Table 
Background Comparison Tests - Surface/Subsurface Soil Data 

Site 44 - Soak Out Area 
IHDIV-NSWC, Indian Head, Maryland 

Assumptions Valid: #ND 8 Pos.>=5 or use Fisher Back. lognorm. or norm. If not, #b>16 for Quantile Test # Site(s) in Top r ~40% ND or uss Gehan #s>2@>2,>=65% Pas; both norm/log #s>2#b>2, site & back both normal or both tognorm. 

Test Criterion: P value <= 0.05 7 Max >95% UTL (parametric). Or, Max >95% Cuantile P<=O.O5 that #s>=k P value c-O.05 7 I-Value > t-Table F-Value<=F-Table (Students T). 8 not, Satterthwaite 

~~~~~~~~~ Back. Site P YN Back. Std.Dev t L.N Back sire YN r k P YN P Test Used YN Back. Site t t YN Bach. Site Std.Dev Std.Dev F F YN 

Substance ’ Freq. 
?$I 
* ‘_ Freq. Value Mean* Back.’ Value Q UTL Max. Value Value Mean* Mean” Value Table Distrib. Distrib. Back.e Sitee Value Table 

Fluoranthene .y -23 tit2 NA 61 NA NA NA 199 NA NA - 
Phenanthrene ;jon 2112 NA 340 NA 1 1 O.EO@l N NA 213 7-G NA _ 
Pyrene t$A O/3 1112 NA 91 NA NA NA 202 NA NA ~-- 

?iZ. + ̂  

Units are uglkg for organ&, mglkg for inorganics. 

A statistical significance level (P value) of 0.05 is used for all tests that directty compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % qua&e being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL, Mann-Vvhitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO lf at least one of UTL. Mann-Whitney/Gehan. Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. ’ 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos 

#sor#b 

s=b 

P value 

L. N, or Q 
% ND 

Q 

r.k 

Number of nondetected (ND) or positive (Pos.) results in data set, not induding rejected data or blankqualified data. 

Number of site (s) or background (b) samples, not induding rejected data or blank-qualified data. 

Standard deviation of site results must not be diierent from the standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test detenines site > background with 95 % confctence. 

UTL is based on 95 % upper limit (using t-value) when data are tognormal (L) or normal (N). Otherwise. an upper 95 % quantile (a) is used if there are > 18 back. points. 

Mann-Whitney test used if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type: ie., tan (L) code appears for the UTL test 

or if site and background distributions both match lognormal. and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 

are comprised of site data if both populations are in fact equal. 
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TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -SURFACE/SUBSURFACE SOIL 

SITE 44 -SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

II 
4 

i 
3 1 

. ..I. 
*lognonnal 

* 3 I - l “nnmlrrl 

‘nonparametrtc (assumed lognomr.) 

L---. ______ 

. ..3cuIy 4 
Nickel 4 
Potassium 4 
Selenium 4 
Vanadium 4 
Zinc 4 
Fluoranthene 15 
Phenanthrene 15 
Pyrene 15 

*normal 

_-_-__ ~ 
2.5257 0.222 6420 8930 8060 8060 
2.4913 0.21 3.75 5.1 4.4 4.4 

-___ 2.3534 9.4 30 41 38.6 38.6 
- 6.9028 1.04 0.553 36.2 1.6 1.6 

3.6618 0.501 489 1460 704 704 
2.6746 0.27 14.6 22.4 16.8 18.8 
2.3534 1.54 3.31 5.12 4.7 4.7 
33886 0.446 11.8 28.7 21.2 21.2 --~~____ 
2.3307 0.149 12806 156t?ll 15700 15700 -___ -- 
5.3801 0.795 23.2 298 49 49 
3.5179 0.473 872 2340 1440 1440 
5.8094 0.88 116 2670 200 200 
2.3534 0.0208 0.035 0.0595 0.06 0.06 
3.451 0.459 7.65 19.5 13.1 13.1 - 

2.3534 145 569 739 681 661 
2.3534 0.28 0.61 1 0.94 0.95 -- 0.95 
2.514 0.218 24.8 34.3 32.7 32.7 

6.7478 1 .Ol 41 .s 2320 116 1116 ~-___ 
1.9084 0.332 200 240 6’ 61 --__-.- -~ 
1.8327 0.234 210 236 340 236 
1.8337 -- 0.236 202 228 91 91 

Notes: 

Units are ug/kg for organics, mgkg for inorganics. 
Number of sample results excludes rejected data or blankqualified data. Duplicates are consolidated into one reStAt. Nondetected resuts are treated as present at one-hat the detection limk tn all ~i~lattons, 
Statistical distribution of data is determined using ShapiroWilk test for n i= 50. ShapiroFrancia test for n > 50. Statistical significance level is 0.05. 
For Nr=lO. a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (V&table), and W-norm. > W-lognorm. 
For N>=lO, a lognormal distribution is assumed f the test statistic W-lognon. is >= the reference value (W-table), and W-IOgnom >= W-norm. The better ftiing distribution is assumed if neither dlstnbmion is >= the reference value, 

‘For N<lO. the maximum concentration is selected as the representative concentration, although the fmed distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be IOgnOmally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and nondetected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum poslive site concentration, 



TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - UNFILTERED GROUNDWATER 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Aluminum 3 2 ‘lognormal 0.8921 0.9946 0.767 14.5537 1.11 166 19300000 -__ 
- - 

--.___ 
Barium 3 2 ‘lognormal 0.9922 0.9982 0.767 6.0077 0.463 29.4 218 43.1 43.1 

______- ~-___. _~-- Calcium 3 2 ‘lognormal 0.9701 0.9936 0.767 4.6099 0.348 woo 16806 6930 6900 
iron - 

-__ ~~ -.__ -___ -.. -____ 
-~ 3 2 %gnonnal 0.816 0.9715 0.767 21.1682 1.62 9380 524923E+14 24100 24100 ~.. ___ -_-__ 

Magnesium~ 3 2 ‘normal 0.9716 0.9635 0.767 2.92 274 2980 3440 3220 3220 ~-__. ~..__ 
____- - Manganese 3 2 l nonnaI 0.9938 0.9475 0.767 2.92 165 187 485 359 359 

- Potassium 3 2 ‘lognomral 0.8286 0.8605 0.767 5.4624 0.42 1610 8340 2440 2440 --- 
---- Sodium 3 2 ‘normal 0.9782 0.9145 0.787 2.92 3000 5210 103w 7920 7920 

Trichloroathene ‘nonparametric (assumed lognorm.) -.._-___. 

Notes: 

Unls are ug/L. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one rest&. Non-detected resutts are treated as present at onehat the detection limit in all calculations. 
Statistical distribution of data is determined using ShapirovWk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
For N>=lO. a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table). and W-norm. > W-lognonn. 
For N>=lO. a lognom?al distribution is assumed if the test statistic W-lognorm. is z-= the reference value (W-table), and W-lognorrn. >= W-norm, The better ftiing dL%bibution is assumed if neither distnbr&n is >= the reference value. 
*For N40, the maximum concentration is selected as the representative Concentration, although the ftied distribution type is shown for information only. 
H-values and standard deviations of log-transformed data are used to calculate the UCL 8 data are assumed to be lognormally distributed, Student’s T-values and standard devtatiis are used for normally diJtnbuted data. 1 
Arithmetic mean includes positive detections and nondetected results (detection limits are divided by two). 
The representative concentration is selected as the tower of the 95 % UCL on the mean and the maximum positive stie concentration, 



Table 
Background Comparison Tests - Groundwater Data 

Site 44 - Soak Out Area 
IHDIV-NSWC, Indian Head, Maryland 

I Assumptions Valid: #ND 8 Pos.=5 or use Fisher 1 Back. lognorm. or norm. If not, #b>lS for Quantile Test # Site (s) in Top r <40% ND or use Gehan I#s>2#b>2,>=85% Pos; both non/log1 Xs~?,#bb22, site 8 back both -al or both log-. 
Max a9556 UTL (parametric). Or, Max >95% Quantile Pc=O.O5 that #s>=k P value <=0.05 ? t-Value > t-Table F-Valuec=F-Table (Students T). if not, Satterthwaile 
Back. Std.Dev t L,N Back Site YN r k P YN P Test Used YN Back. Site t t YN Back. site StdDev Std.Dev F F YN 

hled BacJL~ Value cl UTL Max. VallJe Value Mean’ Mean* Value Table Distrib. Distrib. Back.* Site0 Value Table 

2710 345 NA 3 1 0.8857 N 0.8286 Geha Test N 2710 160 NAlognor. lognor. NA - __ 
3.92 0.83 2.0150 L 254 43.1 ep 3 0.6667 N,0.9167! , ! N, 3.92 , 3.31 !-1.1582!1.894S! N lognor. lognor. 0.83 0.463 0.6779~3.92oo~y~ 
8.57 0.92 2.3534 L 5W 

IIron l&1 4/4 I 343 I IN4 9850 1 9200 12.35341 N 1 57199 
y I 

^I. 
Magnesium b 4/4 313 NITi- 

Manganese 5 414 3l3 NA 5.55 
;:; -~-‘--=JIzJfEl$~!;:;;! #E2&/q~~l z 1 ;: .fq~p$E~~~~~~~ 

Potassium .y: 414 313 NA 7.71 0.703 2.3534 L 830 

Sodium A 414 213 I.@300 N 17OCwJ 122M) 2.3534 N ,795a5 
““_ 

Trichloroethene NA o/2 Ii3 NA 
, .- 

,‘” 

68 1 2440 ! N! 2 ! 1 10.7143[ N lo:SS57I 1 1 N 1 7.71 1 7.32 ~-0.8440~2.0150~ N-llcgx Ilognor. 1 0.703 1 0.42 10.47401t&+j 

Notes: Units are ug/L. 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate, 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(1) Overall decision is YES if any one of the UTL. Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results, 

(2) Overall decision is NO if at least one of UTL, Mann-Whitney/Gehan. Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES, 

(3) Overall decision is YES/NO if UFisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still induded in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. 

#sor#b 

s=b 

P value 

L, N, or Q 

% ND 

@ 

r,k 

Number of non-detected (ND) or positive (Pos.) results in data set, not induding rejected data or.blank-qualified data, 

Number of site (s) or background (b) samples, not including rejected data or blank-qualified data. 

Standard deviation of site results must not be different from the standard deviation of background results. 

Probability or significance level is defined as the chance of a false positive. If P c= 0.05 then test determines site > background with 95 % mnfidence. 

UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > IS back, points. 

btann-Wiey test used Y-z 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or if site and background distributions both match lognormal, and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and background data set 
are ~~mnrircni nf citr &+a if ho+h nnmdxatinnc are in fart emlal r ..--- -. -..- ---.. --_. r-r -.-..-..- -.- .---- _( --.. 



Table 
Background Comparison Tests - Sediment Data 

Site 44 - Soak Out Area 
IHDIV-NSWC, Indian Head, Maryland 

Notes: Units are ug/kg for organics, mglkg for inorganics. 

A statistical significance level (P value) of 0.05 is used for all tests that directly compare site to background. A two-sided significance level of 0.1 is used for Bartlett’s test for equal variance. 

UTL is the expected value for the upper 95 % quantile of the background population; there is an equal chance of the population’s true 95 % quantile being either below or above this estimate. 

For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is site > background) for each chemical appears at the left and is based on four criteria: 

(I) Overall decision is YES if any one of the UTL, Mann-WhttneylGehan, Upper Ranks Test, or T-Test is YES, regardless of other test results. 

(2) Overall decision is NO if at least one of UTL, Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES. 

(3) Overall decision is YES/NO if UFisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it reties on detection frequency, not magnitude of results. 

(4) Overall decision is NA if all tests are NA. (Chemicals assigned NA are still included in human health risk-based screening and/or risk assessment.) 

Abbreviations: # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blankqualtfti data. 

#sor#b Number of site (s) or background (b) samples, not induding rejected data or blankqualified data. 

s=b Standard deviation of site results must not be different from the standard deviation of background results. 

P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test detemrines site > background with 95 % confidence. 

L,N,orQ UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (Q) is used if there are > 18 back. points. 

% ND Mann-Whitney test used if c 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used. 

0 Mean and standard deviations are shown of log-transformed data when distributions are of this type; ie., if an (L) code appears for the UTL test 

or if site and background distributions both match lognormal, and both T-test and Bartlett’s test are applicable. (Arithmetic mean and 

normal standard deviation are shown only for illustration in the event that these tests are NA.) 

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined site and backgmund data set 

are comprised of site data if both populations are in fact equal. 
r.k 



TABLE 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRISUTION OF COPCS -SEDIMENT 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

I 
Notes: 

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

Units are uglkg for organics. mg/kg for inorganics. 
Number of sample results excludes rejected data or blankqualtted data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-hatf the detection limit in all calculations. 
Statistical distribution of data is determined using ShapiroWtlk test for n <= 50, ShapiroFrancta test for n > 50. Statistical signfflcanca level is 0.05. 
For N>=lO, a normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognon. 
For N>=iO. a tognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (V&table). and W-lognonn. >= W-norm. The better fRting distribution is assumed if nekher distributiin is >= the reference value. 
‘For N<lO, the maximum concentration is selected as the representative concentration, although the ftted distributiin type is shown for information only. 
H-values and standard deviations of tog-transformed data are used to cakulate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and nondatected results (detection limits are divided by two). 
The representative wncentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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K.l TOXICOLOGICAL PROFILES 

K.l .I ALUMINUM 

K.l.l.l Noncancer Toxicitv 

Aluminum is not generally regarded as an industrial poison. Inhalation of finely divided powder has been 

reported as a cause of pulmonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer’s 

disease. As with other metals, the powder and dust are the most dangerous forms (Sax and Lewis, 1989). 

Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum dust is a 

respiratory and eye irritant. USEPA presented an oral RfD of 1.00 mglkglday and an inhalation reference 

dose of 0.001 mglkglday (1998). 

K.1.1.2 Carcinoaenicitv 

Data were not located regarding the carcinogenicity of aluminum to humans. No oral or inhalation cancer 

slope factor is available for aluminum. 
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ANTIMONY 

K.1.2.1 Pharmacokinetics 

ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract (Iffland 1988). 

Within a few days of acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. 

Organs of storage include skin, bone, and teeth. Highest concentrations in deceased smelter workers 

(inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces, although 

some is incorporated into the hair. 

K.l m2.2 Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in humans (Iffland 1988). Chronic effects from occupational exposure include irritation of the 

respiratory tract, pneumoconiosis, pustular eruptions of the skin called “antimony spots,” allergic contact 

dermatitis, and cardiac effects, including abnormalities of the electrocardiograph (ECG) and myocardial 

changes. Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in 

animals (dogs, and possibly other species) treated by intravenous injection (Elinder and Friberg 1986a). 

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water studies 

in rats and mice (Kanisawa and Schroeder 1969; Schroeder et al. 1970). The only dose tested, 5 ppm 

potassium antimony tar-hate, resulted in reduced longevity in both species and in reduced mean heart weight 

in the rats. The EPA (1993a) verified an RfD of 0.0004 mg/kg/day for chronic oral exposure to antimony from 

the LOAEL of 5 ppm potassium antimony tartrate (0.35 mg antimony/kg body weight-day) in the lifetime study 

in rats (Schroeder et al. 1970). An uncertainty factor of 1000 was applied; factors of IO each for inter- and 

intraspecies variation and to estimate an NOAEL from an LOAEL. The heart is considered a likely target 

organ for chronic oral exposure of humans. 

Carcinogenic@ 

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors (Goyer 1991) but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986). Antimony is classified in 

EPA cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans) (1997). 
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K.1.3 ARSENIC _, -‘2, 

K.l.3.1 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 and 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, followed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic has 

a longer half-life in the blood of rats, compared with other animals and humans, because of firm binding to the 

hemoglobin in erythrocytes. 

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. 

K.1.3.2 7 .- Noncancer 

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; Ts’eng et al. 

1968; EPA 1994). 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 deficits, anemia, and cardiovascular 

effects (Ishinishi et al. 1986) but concomitant exposure to’other chemicals cannot be ruled out. The EPA 

(1997) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an NOAEL of 0.8 pglkg/day for 

skin lesions from the 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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K.l.3.3 CARCINOGENICITY 

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 (1998). Oral exposure to high levels in well water is associated 

with increased risk of skin cancer (Tseng 1977; EPA 1998). 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 (1997) 

classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen), and recommends an 

oral unit risk of 0.00005 mg/L in drinking water, based on the incidence of skin cancer in the Tseng (1977) 

study. EPA presents an oral slope factor of 1.5 per mg/kg/day based on the unit risk. The EPA (1998) 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 an 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 1998). 

Assuming an inhalation rate of 20m3/day and a body weight of 70 kg, the inhalation slope factor is 15.1 per 

mg/kg/day. 
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K.1.4 BARIUM 

K.1.4.1 Noncancer Toxicity 

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the earths 

crust (Reeves 1986a). Acute oral toxicity was manifested by GI upset, altered cardiac performance, and 

transient hypertension, convulsions, and muscular paralysis. Repeated oral exposures were associated with 

hypertension. Occupational exposure to insoluble barium sulfate induced benign pneumoconiosis (ACGIH 

1991). The EPA (1997) presented a verified chronic oral RfD of 0.07 mg/kg/day, based on an NOAEL of 

0.21 mglkglday in a ten-week study in humans exposed to barium in drinking water and an uncertainty factor 

of 3. The EPA (1997) presented the same value as a provisional RfD for subchronic oral exposure. A 

provisional chronic inhalation RfC of 0.0005 mg/m3 and a provisional subchronic inhalation RfC of 0.005 

were based on an NOEL for fetotoxicity in a four-month intermittent-exposure inhalation study in rats (EPA 

1997). Uncertainty factors of 1000 and 100 were used for the chronic and subchronic RfC values, 

respectively. The chronic and subchronic inhalation RfC values are equivalent to .O.OOOl and 0.001 

mg/kg/day, assuming a human inhalation rate of 20 m3/day and body weight of 70 kg. Barium is principally a 

muscle toxin. Its targets are the GI system, skeletal muscle, the cardiovascular system, and the fetus. 

K.1.4.2 Carcinonenicity 

The EPA (1997) classifies barium as a’ cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity in humans). Cancer risk is not estimated for Group D substances. 

,; --_ 
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K.1.5 BENZO(B)FLUOMNTNENE 

Noncancer Toxicity 

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. 

K.l S.2 Carcinonenicity 

A Clement’s relative potency factor (RFP) has been developed (Clement International, 1990) for 

benzo(b)fluoranthene which allows the estimation of an oral CSF of 7.3E-01 per mglkglday. The EPA (1997) 

has classified benzo(b)fluoranthene in cancer weight-of-evidence Group B2 (Probable Human Carcinogen, 

sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) based on 

lung tumors in mice. 
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K-l.6 BERYLLIUM ,r,Crr 

K.1.6.1 Noncancer Toxicity 

Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the GI tract (Reeves 

1986b). Occupational exposure was associated with dermatitis, acute pneumonitis, and chronic pulmonary 

granulomatosis (berylliosis). Berylliosis was also observed in humans living in the vicinity of a beryllium plant. 

Similar pulmonary effects were observed in laboratory animals subjected to inhalation exposure. ,A verified 

‘chronic oral RfD value of 0.002 mg/kg/day was based on an NOAEL in a lifetime drinking water study in rats 

and an uncertainty factor of 100 (EPA 1994). The EPA (1997) presented the same value as a provisional 

subchronic oral RfD. EPA (1998) presented an inhalation RfD of 5.7E-06 mg/kg/day. The target organ for 

inhalation exposure appears to be the lung; a target organ is not identified for oral exposure. 

K.1.6.2 Carcinonenicitv 

The EPA (1997) classifies beryllium in cancer weight-of-evidence Group 82 (probable human carcinogen) 

based on inadequate human (occupational) cancer data and sufficient animal data. A significant increase in 

lung tumors occurred in rats and in rhesus monkeys subjected to inhalation exposure or intratracheal 

instillation of a variety of beryllium compounds. Osteogenic sarcomas were induced in rabbits and mice, but 

not in rats or guinea pigs, injected intravenously with various beryllium compounds. Oral studies in animals 

yielded inconclusive results. The EPA (1997) derived an oral slope factor of 4.3 per mg/kg/day from a 

statistically nonsignificant increase in total tumors in a lifetime drinking water study in rats. An inhalation unit 

risk of 0.0024 per ug/m3, equivalent to 8.4 per mg/kg/day (assuming an inhalation rate of 20 m3/day and 

body weight of 70 kg for humans), was derived from an occupational study. 
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K.1.7 BIS(P-ETHYLHEXYL)PHTHALATE (Dl[2-ETHYLHEXYLIPHTHALATE) 

K.1.7.1 Noncancer Toxicity 

The acute oral toxicity of bis(2ethylhexyl)phthalate is very low; oral LD,, (lethal dose to 50 percent of 

population within 30 days without medical treatment) values in rats and mice were 33,800 and 26,300 mg/kg, 

respectively (ACGIH 1991). Repeated high-dose oral exposures were associated with decreased growth, 

altered organ weights, testicular degeneration, and developmental effects. The EPA (1997) presented a 

verified chronic oral RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver weight in guinea 

pigs and an uncertainty factor of 1000. The EPA (1992b) adopted the chronic oral RfD as the provisional 

subchronic oral RfD. The principal target organs for the toxicity of bis(2-ethylhexyl)phthalate are the liver and 

testis. 

K.l.7.2 Carcinoaenicitv 

The EPA (1993a) classifies bis(2ethylhexyl)phthalate in cancer weight-of-evidence Group 82 (probable 

human carcinogen), based on inadequate human cancer data (one limited occupational study) and sufficient 

cancer data in laboratory animals. An oral slope factor of 0.014 per mglkglday was based on the increased 

incidence of liver tumors in a dietary study in male mice. Assuming an inhalation rate of 20m3/day and a 

body weight of 70 kg, the inhalation slope factor is 0.014 per mg/kg/day (EPA, April 1998). 
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K.l.8 CADMIUM ;i -_ 

K.l.8.1 Pharmacokinetics 

Estimates of cadmium uptake by the respiratory tract range from 10 to 50 percent; uptake is greatest for 

fumes and small particles and least for large dust particles (Friberg et al. 1986; Goyer 1991). GI absorption 

of ingested cadmium is ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious dietary iron 

deficiency. Highest tissue levels are normally found in the kidneys followed by the liver, although levels in the 

liver may exceed those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The 

half-life of cadmium in the kidneys and liver may be as long as lo-30 years. Fecal and urinary excretion of 

cadmium are approximately equivalent in normal humans exposed to small amounts. Urinary excretion 

increases markedly in humans with cadmium-induced renal disease. 

K.1.8.2 Noncancer Toxicity 

,. *. 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg et al. q986). Acute oral 

exposure induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and 

chronic exposure by either route consistently produces renal tubular disease in humans and laboratory 

animals. Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The comlbination of 

pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. Painful 

osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal 

damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. Cadmium 

exposure has been associated with liver damage, but the liver appears to be less sensitive than the kidney. 

The kidney is the primary target organ of cadmium toxicity. The EPA (1997) derived chronic oral RfD values 

of 0.5 pg/kg/day for cadmium ingested in water and 1 pglkgiday for cadmium ingested in food, based on a 

toxicokinetic model that predicted NOAELs from renal cortical concentrations of cadmium. The different RfD 

values reflect assumed differences in GI absorption of cadmium from water (5 percent) and food (2.5 

percent). 

K.l.813 Carcinoqenicity 

Carcinogenic@/ data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased riisk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels (Thun et 

al. 1985). The animal data consist of an inhalation study in rats that showed a significant increase in lung 

tumors, and several parenteral injection studies that produced injection site tumors. No evidence of 

carcinogenicity, however, was observed in seven oral studies in rats and mice. The EPA (1997) classifies 

cadmium a cancer weight-of-evidence Group Bl substance for inhalation exposure on the basis of limited 

evidence of carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to 

classify cadmium as carcinogenic to humans exposed by the oral route. The EPA (1997) derived an 
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inhalation unit risk of 0.0018 pg/m3 from the occupational exposure study by Thun et al. (1985). Assuming 

an inhalation rate of 20m3/day and a body weight of 70 kg, the inhalation slope factor is 6.3 per mg/kg/day. 
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K.1.9 CHROMIUM T-.> 

K.1.9.1 Noncancer Toxicity 

In nature, chromium (Ill) predominates over chromium (VI) (Lang&d and Norseth 1986). Little chromium (VI) 

exists in biological materials, except shortly after exposure, because reduction to chromium (III) occurs 

rapidly. Chromium (Ill) is considered a nutritionally essential trace element and is considerably less toxic 

than chromium (VI). No effects were observed in rats consuming 1800 mg chromium (Ill)/kg/day iin the diet 

for over two years (EPA 1994). The NOEL of 1800 mglkglday and an uncertainty factor of 1000 was the 

basis for a verified chronic oral RfD of 1 mg/kg/day (EPA 1997). The same NOEL and an uncertainty factor 

of 100 was the basis for a provisional subchronic oral RfD of 10 mg/kg/day (EPA 1997). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (Vl)/kg/day in a one-year drinking water study in 

rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.005 mg/kg/day for chronic oral 

exposure (EPA 1997). The same NOAEL and an uncertainty factor of 100 was the basis of a provisional 

subchronic oral RfD of 0.02 mg/kg/day (EPA 1997). 

Occupational (inhalation and dermal) exposure to chromium (Ill) compounds induced dermatitis (ACGIH 

1991). Similar exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the 

upper respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly 

kidney effects. The inhalation RfD presented by EPA (April, 1998) is 0.0001 ug/kg/day. 

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ for 

repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure include 

the skin and respiratory tract. 

K.1.9.2 Carcinosenicity 

Data were not located regarding the carcinogenic&y of chromium (III). The EPA (1997) classifies chromium 

(VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of 

increased risk of lung cancer in occupational studies of workers in chromate production or the chrome 

pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhala- 

tion unit risk of 0.012 per pg/m3, equivalent to 41 per mg/kg/day, assuming humans inhale 20 rn3/day and 

weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 
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K.l .I0 COBALT 

Noncancer Toxicity 

Acute high oral or parenteral doses of cobalt in humans or animals induced myocardial degeneration often 

leading to mortality, erythropoiesis, enlarged thyroid, and, in animals, renal tubular degeneration (Elinder and 

Friberg 1986b). Chronic ingestion from the consumption of beer containing high concentrations of cobalt was 

associated with “beer-drinkers cardiomyopathy,” which includes polycythemia and goiter, as well as marked 

myocardial degeneration and mortality. The therapeutic use of 0.16 to 0.32 mg cobalt/kg/day in anemic, 

anephric dialysis patients for 12 to 32 weeks induced a significant, but reversible, rise in blood hemoglobin 

concentration (EPA 1998). 

Occupational (inhalation and dermal) exposure was associated with allergic dermatitis, chronic interstitial 
pneumonitis, reversibly impaired lung function, occupational asthma, and myocardial effects (ACGIH 1991). 

Cobalt was determined to be the etiologic factor in hard metal disease, the syndrome of respiratory 

symptoms, and pneumoconiosis associated with inhalation exposure to dusts containing tungsten carbide 

with cobalt powder as a binder (Elinder and Friberg 1986b). The lowest occupational air concentration of 

cobalt associated with hard metal disease was 0.003 mg cobalt/m3 (Sprince et al. 1988). It should be noted 

that the workers were also exposed to tungsten and sometimes to titanium, tantalum, and niobium (Elinder 

and Friberg 1986b). Similar lung effects were seen in animals exposed to.cobalt by inhalation. 

The developmental toxicity of cobalt was tested in rodents treated orally with cobalt chloride (EPA 1998). 

Maternal effects (unspecified) were reported in rats treated with 5.4 to 21.8 mg wbalVkg/day from gestation 

day 14 through lactation day 21. Effects on the offspring included stunted growth at 5.4 mg cobalt/kg/day 

and reduced survival at 21.8 mg cobalt/kg/day. In rats treated with 6.2, 12.4, or 24.8 mg cobalt/kg/day on 

gestation days 6 through 15, maternal effects included reduced food consumption and body weight gain and 

altered hematologic parameters, although it is unclear at what dose level(s) these effects occurred. There 

were no effects on fetal survival, although a nonsignificant increase in fetal stunting was observed in rats 

treated with 212.4 mg cobalt/kg/day. Mice treated with 81.7 mg cobalt/kg/day had reduced maternal weight 

gain, but no fetal effects. 

Several studies reported testicular degeneration and atrophy in rats treated with cobalt chloride in the diet or 

drinking water at concentrations equivalent to doses-of 5.7 to 30.2 mg cobalt/kg/day (EPA 1997). 

Cobalt is nutritionally essential as a cofactor in cyanocobalamin (vitamin 812) (EPA 1997). Cobalt is 
universally present in the diet. Average daily adult dietary intakes of cobalt range from 0.16 to 0.58 mglday 

(0.002 to 0.008 mg/kg/day, assuming adults weigh 70 kg) (Tipton et al. 1966; Schroeder et al. 1967). In 9- to 

12-year-old children, dietary intakes of cobalt range from 0.3 to 1.77 mg/day (Mutthy et al. 1971; National 

Research Council 1989). Assuming an, average weight for children in this age range of 28 kg (National 

Research Council, 1989) the dietary intakes are equivalent to 0.01 to 0.06 mg/kg/day. 
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The EPA (19929) concluded that the oral toxicity data were insufficient for derivation of an oral RfD for cobalt. 

The relatively well characterized dietary intake data, however, can provide useful guidance. The EPA (1997) 

noted that the upper range of dietary intake for children, 0.06 mg/kg/day, was below the level associated with 

enhanced etythropoiesis in anephric patients. Therefore, the upper range of dietary intake, 0.06 mg 

cobalt/kg/day, can be considered a guidance level for the oral intake of cobalt and can be used in pllace of an 

oral RfD in CERCLA and RCRA baseline risk assessments. 

An inhalation RfD was not presented for cobalt: 

Important target organs in orally exposed humans are the heart, erythrocyte, and thyroid. Target organs for 

occupational exposure are the skin, lungs, and heart. 

K.1 .10.2 Carcinonenicity 

Data regarding the carcinogenicity of cobalt were not located. 
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K.l.ll COPPER 

K.1.11.1 Noncancer Toxicity 

Copper is a nutritionally essential element that functions as a cofactor in several enzyme systems (Aaseth 

and Norseth 1986). Acute exposure to large oral doses of copper salts was associated with GI disturbances, 

hemolysis, and liver and kidney lesions. Chronic oral toxicity in humans has not been reported. Chronic oral 

exposure of animals was associated with an iron-deficiency type of anemia, hemolysis, and lesions in the 

liver and kidneys. Occupational exposure may induce metal fume fever, and, in cases of chronic exposure to 

high levels, hemolysis and anemia (ACGIH 1991). Neither oral nor inhalation RfD or RfC values were 

located for copper. The target organs for copper are the erythrocyte, liver, and kidney, and, for inhalation 

exposure, the lung. An oral RfD of 0.04 mg/kg/day was presented for copper (EPA, 1997). A RfC value was 

not located for copper. 

K.1.11.2 Carcinogenicity 

Copper is classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans) 

(EPA 1997). Quantitative risk estimates are not derived for Group D chemicals. 
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K.l .I2 CYANIDE 

K.1.12.1 Noncancer Toxicity 

Acute exposure to cyanide induced histotoxic hypoxia (inability of the tissues to use oxygen); death was due 

to central respiratory arrest (Smith 1991). Chronic dietary exposure to cyanide was associated with reduced 

body weight gain, decreased thyroid activity, myelin degeneration, and reduced fertility in rats (EPA 1997). 

The EPA (1997) presented a verified RfD of 0.02 mglkglday for oral exposure to cyanide, based on an 

NOAEL in a two-year study in rats that consumed food fumigated with hydrogen cyanide, and an uncertainty 

factor of 500. The same value w&s adopted as the provisional RfD for subchronic oral exposure (EPA 1997). 

The target organs for acute exposure are the CNS, respiratory system, and cardiovascular system (ACGIH 

1991). Target organs forchronic oral exposure to cyanide appear to be the thyroid and netvous system. 

K.1.12.2 Carcinonenicitv 

The EPA (1997) classifies cyanide as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity to humans). Quantitative risk estimates are not derived for Group D chemicals. 
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K.1.13 DI-N-BUTYLPHTHALATE (DIBUTYLPHTHALATE) 

K.l.13.1 Noncancer Toxicity 

The oral and inhalation toxicities of di-n-butylphthalate appear to be quite low (ACGIH 1991). Oral doses of 

2000 mg/kg/day for 10 days induced testicular degeneration in mice and guinea pigs, but not in rats or 

hamsters. A one-year dietary study with di-n-butylphthalate resulted in mortality of half the rats within the first 

week; no adverse effects were observed in the survivors (EPA 1998). A verified chronic oral RfD of 0.1 

mg/kg/day was derived from the NOAEL in the one-year rat study and an uncertainty factor of 1000. The 

same NOAEL and an uncertainty factor of 100 were the basis of a provisional subchronic oral RfD of 1 

mg/kg/day (EPA 1997). The testis appears to be a target organ for oral exposure in some species. 

Carcinogenicity 

The EPA (1997) classifies di-n-butylphthalate in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans), based on an absence of human or animal cancer data. Quantitative risk 

estimates are not derived for Group D chemicals. 
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K.l.14 ,.-‘f‘.’ . 1,4-DICHLOROBENZENE (PARA-DICHLOROBENZENE) 

K.1.14.1 Pharmacokinetics 

No data are available to quantitatively evaluate the absorption of 1,4dichlorobenzene. Absorption via oral 

administration is assumed to be 100 percent since this chemical is similar in structure to benzene and smaller 

chlorinated aliphatic hydrocarbons. Approximately 20 percent of the compound is absorbed following 

inhalational exposure. The dermal absorption of 1,4dichlorobenzene has not been studied (ATSDR., 1991 k). 

Once absorbed, whether through inhalation or oral exposure, 1 ,Cdichlorobenzene is mainly deposited in fatty 

tissue and the liver and kidneys to a lower extent. The major urinary metabolite of 1,4dichlorobenzene is 

2,ddichlorophenol. This metabolite is eliminated as conjugates of glucuronic and sulfuric acids. 

K.1.14.2 Noncancer Toxicity 

Studies indicate that the liver is the primary target organ associated with toxic effects for 1,4- 

dichlorobenzene. Malaise, nausea, anemia, proteinuria, hematuria, as well as liver effects, were observed in 

humans exposed to this chemical (ATSDR, 1991 k). 

A - 

The U.S. EPA (1997) derived an inhalation RfC for 1,4dichlorobenzene of 2.5 mg/m3 from a NOAEL of 75 

mg/m3 for increased liver weights and an uncertainty factor of 30, which is equivalent to a RfD of 0.229 

mg/kg/day (1998). The NOAEL was estimated from a subchronic two-generation reproductive study where 

male and female rats were exposed to varying concentrations of 1 ,Cdichlorobenzene vapors. Although this 

study lacked chronic data, chronic lifetime exposure studies support the conclusions drawn in the study. 

Oral LD% values for male and female rats were identified as 3,900 and 3,800 mg/kg respectively (ATSDR, 

1991 k). A NOAEL of 300 mg/kg/day for hepatic effects was derived. No human studies are available 

regarding toxic effects of 1,4dichlorobenzene from oral and dermal exposure.. 

K.1.14.3 Carcinonenicity 

The U.S. EPA (1997) has classified this compound in the cancer weight-of-evidence Group C (possible 

human carcinogen). This classification is based on an oral gavage study over a period of 103 weeks 

resulting in liver tumors which indicate that this chemical is carcinogenic in mice. EPA has assigned this 

compound an oral and inhalation CSF of 0.024 per mg/kg/day (1997) and 0.022 per mglkglday (A,pril 1998) 

respectively. 

K.l .I 5 1 ,I -DICHLOROETHENE 

- -_ 

K.1.15.1 Noncancer Toxic& 

Chronic oral exposure of laboratory animals to 1,ldichloroethene induced liver effects (EPA 1997). In 

animals, inhalation exposure induced degenerative changes in the liver and kidneys (ATSDR 19899. No 
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health effects were observed in a limited study of 138 exposed workers (ACGIH 1986). The EPA (1997) 

presented a verified RfD for chronic oral exposure of 0.009 mglkglday, based on an NOAEL for liver effects 

in a chronic drinking water study in rats and an uncertainty factor of 1000. The EPA (1997) presented the 

same value as a provisional subchronic oral RfD. The liver and kidneys are the target organs for exposure to 

1 ,l -dichloroethene. 

K.l .I!%2 Carcinonenicitv 

EPA classifies 1,ldichloroethene 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 1994). The eighteen available animal studies (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,ldichloroethene was a 

complete carcinogen was provided only by one 1Zmonth inhalation study in mice, in which the incidence of 

kidney adenocarcinomas was significantly greater in the highdose males than in the control males. A slope 

factor of 0.6 per mg/kg/day for oral exposure was based on the increased incidence of adrenal 

pheochromocytomas in male rats treated by gavage for two years, even though the increase was not statisti- 

cally significant (EPA, 1998). A unit risk for inhalation exposure of 5.OE-05 per pg/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 weigh 70 

b 
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, ,‘- i-’ K.l.16 CIS-1,2-DICHLOROETHENE (CM ,2-DICHLOROETHYLENE) 

Noncancer Toxicity 

Repeated oral exposure of rats to cis-1,2dichloroethene was associated with signs of anemia (diecreased 

hematocrit and hemoglobin) (EPA 1997). Inhalation exposure to isomeric mixtures of 1,2dichloroethene 

induced narcosis, and mixed isomers of 1,2dichloroethene were used as an anesthetic gas (ACGIH 1991). 

The EPA (1997) 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 mglkglday 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. 

K.1.16.2 Carcinoqenicitv 

The EPA (1997) classifies cis-1,2dichloroethene 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. 

I . 
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DIELDRIN 

K.1.17.1 Noncancer Toxicity 

Dieldrin does not appear to be mutagenic when tested in a number of systems. Dieldrin is toxic to the 

reproductive system and teratogenic. Reproductive effects include decreased fertility, increased fetal death, 

and effects on gestation; while teratogenic effects include cleft palate, webbed foot, and skeletal anomalies. 

Chronic effects attributed to dieldrin include liver toxicity and central nervous system abnormalities. Dieldrin 

is acutely toxic; the oral LDW is around 50 mglkg, and the dermal LD, is about 100 mg/kg (Clement, 1985). 

An oral RfD of 5E-5 mg/kg/day was derived from a two year diet study with rats and an uncertainty factor of 

100. The NOAEL is 0.005 mg/kg/day based on a high incidence of liver lesions. The inhalation RfC was not 

located. 

Carcirionenicity 

Dieldrin is a carcinogen, causing increases in a variety of tumors in rats at low but not at high doses and 

producing a higher incidence of liver tumors in mice. The reason for this reversed dose-response 

relationship is unclear. A diet study with mice resulted in liver carcinomas. Based on this study, EPA (1998) 

presented an oral slope factor of 16 per mg/kg/day. Based on route-to-route extrapolation, the inhalation 

slope factor is 16 per mglkglday (EPA, 1998). 

1 ,I-DIMETHYLHYDRAZINE 

Inhalation, oral, and dennal studies in animals indicate that hydrazines are rapidly absorbed into the blood. 

Animal studies also indicate that hydrazines rapidly distribute to tissues without preferential accumulation at 

any specific site. Hydrazines with a free amino group are able to react with endogenous alpha-keto acids, 

and in so doing produce a variety of adverse health effects, In vivo and in vitro studies indicate that 

hydrazines are metabolized by several pathways, both enzymatic and nonenzymatic. Free radical and 

copper ion intermediates are produced during the metabolism of hydrazines, and may also be involved in 

adverse health effects produced by exposure to hydrazines. Data from 1 ,ldimethylhydrazine studies 

indicate that 1,ldimethylhydrazine undergoes demethylation and can reat with cellular molecules in vivo. 

Limited data from animal studies indicate that metabolites of hydrazines are excreted principally in the urine 

and expired air. 

Noncancer Toxicity 

No studies were located regarding systemic effects in humans after oral exposure to hydrazines. Studies are 

available regarding systemic effects in animals after oral exposure to hydrazines. These studies 

demonstrate that the central nervous system is the primary target organ of 1 ,l-dimethylhydrazine. 
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K.1.18.2 ^,.YF . Carcinonenicitv 

Data indicate that hydrazines are carcinogenic by the oral route following acute, intermediate, or chronic 

exposure, and are capable of producing tumors in multiple tissue sites in several different animal species. 

1,l -Dimethyl hydrazine produces tumors primarily in the lungs. The EPA has derived an oral slope! factor for 

l,l-dimethylhydrazine of 2.6 per mglkglday based on tumors of the cardiovascular system (ATSDR June 

1994). This value has recently been withdrawn. 

The EPA has derived an inhalation unit risk of 0.001 (ug/m3)-l for 1,l dimethylhydrazine based on tumors of 

the respiratory system (ATSDR, June 1994). Assuming an inhalation rate of 20m3/day and a weight of 70 kg, 

the inhalation RfD for 1 ,I-dimethylhydrazine is 3.5 per mglkglday. This value has been recently withdrawn. 
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K.l.19 HEPTACHLORIHEPTACHLOR EPOXIDE (CLEMENT, 1985) 

K.1.19.1 Noncancer Toxicity 

Tests with laboratory animals, primarily rodents, demonstrate acute and chronic toxic effects due to 

heptachlor exposure. Although heptachlor and heptachlor epoxide are absorbed most readily through the 

gastrointestinal tract, inhalation and skin contact are also potential routes of exposure. Acute exposure by 

various routes can cause development of hepatic vein thrombi and can effect the central nervous system and 

cause death. Chronic exposure induces liver changes, affects hepatic microsomal enzyme activity, and 

causes increased mortality in offspring. The oral LD, in the rat is 40 mglkg for heptachlor and 47 mg/kg for 

heptachlor epoxide. Results from mutagenicity bioassays suggest that these compounds also may have 

genotoxic activity. Reproductive and teratogenic effects in rats include decreased litter size, shortened life 

span of suckling rats, and development of cataracts in offspring. Although there are reports of acute and 

chronic toxicity in humans, with symptoms including tremors, convulsions, kidney damage, respiratory 

collapse,‘and death, details of such episodes are not well documented. Heptachlor epoxide has been found 

in a high percentage of human adipose tissue samples, and also in human milk samples and 

biomagnification of heptachlor/heptachlor epoxide occurs. This compound also has been found in the tissues 

of stillborn infants, suggesting an ability to cross the placenta and bioaccumulate in the fetus. A diet study 

with dogs for 60 ( LOAEL of 0.0125 mg/kg/day) with an uncertainty factor of 1000 resulted in increased liver 

weights. The LOAEL was converted to an oral RfD of 0.013 ug/kg/day (1997). 

K.1.19.2 Carcinonenicity 

Heptachlor and heptachlor epoxide are liver carcinogens when administered orally to mice. An 18 to 24 

month oral diet study with mice produced liver carcinomas. Based on this study, an oral slope factor of 9.1 

per mg/kg/day was presented by EPA (1998). Through route-to-route extrapolation, an inhalation slope 

factor of 9.1 per mglkglday was presented by EPA (1998). 
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K.l.20 INDENO( 1,2,3XD)PYRENE 

K.1.20.1 Noncancer Toxicity 

Little information was found on the toxicity of indeno(l,2,3-@pyrene. Because of its structural similarity its 

properties should resemble benzo(a)pyrene. 

K.l.20.2 Carcinonenicity 

A Clement’s relative potency factor (RFP) has been developed for indeno(l,2,3-cd)pyrene. This allows the 

estimation of a CSF of 0.73 mg/kg/day for the oral route. The EPA (1997) 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.21 IRON 

K.1.21 .l Noncancer Toxicity 

Iron is potentially toxic in all forms and by all routes of exposures. 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 recently been published for iron by EPA (1998). No inhalation RfD 

has been found for iron. 

K.1.21.2 Carcinogenic&y 

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.1.22 LEAD 

Pharmacokinetice 

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. Simillar results 

were obtained for IaboratoFy 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. 

K.1.22.2 Noncancer Toxicitv 

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 explosure 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, beblow 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 nature. Second, 

RfD values are specific for the route of exposure for which they are derived. 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 baaed, do not 
“L. 

hold true for lead. This is because the fate of lead within the body depends, in part, on the amount and rate 
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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. 

Carcinonenicity 

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 concomitant 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. 

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 compartment 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, and trabecular bone. Excretory 

pathways and their rates are also modeled. These include the mean time for excretion 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 CERCIA 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.1.23 MANGANESE 

K.1.23.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA 1994) Humans exposed to 

approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (l/l6 

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 increased incidence of pneumonia (ACGIH 1986). 

Very recently, a chronic oral RfD of 0.02 mg/kg/day for nonfood and 0.14 mglkglday for food based on a 

human diet study with an uncertainty factor of 1 resullting in CNS effects has been made available for 

manganese (April, 1998). The EPA (1993a) presented a verified chronic inhalation RfC of 0.00005 mg/m3 

based on an LOAEL for respiratory symptoms and psychomotor disturbances in occupationally exposed 

humans and an uncertainty factor of 1000. The EPA (1997) presented the same value as a slubchronic 

inhalation RfC. The inhalation RfC is equivalent to 0.000014 mg/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. 

K.1.23.2 Carcinonenicitv 

The EPA (1997) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived for Group D chemicals. 
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MERCURY 

Mercury occurs in three forms: elemental, organic, and inorganic. Although the toxicity of all forms is 

mediated by the mercury cation, the extent of absorption and pattern of distribution within the body, which 

determines the effects observed, depends on the form to which the organism is exposed (Goyer 1991). 

Bacterial activity in the environment converts inorganic mercury to methyl mercury (Berlin 1986a). It is likely 

that either inorganic mercury or methyl mercury may be taken up by plants and enter the food chain, and this 

discussion will focus on inorganic and methyl mercury. Exposure to elemental mercury, which is more likely 

to occur in an occupational setting, is not discussed herein. 

Pharmacokinetics 

The GI absorption of inorganic mercury salts is about 2 to 10 percent in humans, and slightly higher in 

experimental animals (Berlin 1986a; Goyer 1991). Inorganic mercury in the blood is roughly equally divided 

between the plasma and erythrocytes. Distribution is preferentially to the kidney, with somewhat lower 

concentrations found in the liver, and even lower levels found in the skin, spleen, testes, and brain (Berlin 

1986a). Inorganic mercury is excreted principally through the feces and urine, with minor pathways including 

the secretions of exocrine glands and exhalation of elemental mercury vapor. 

Methyl mercury is nearly completely (90 to 95 percent) absorbed from the GI tract (Berlin 1986a). The 

concentration of methyl mercury in the erythrocytes is about 10 times that in the plasma. Methyl mercury 

leaves the blood slowly, showing particular affinity for the brain, particularly in primates. In rats, 1 percent of 

the body burden of methyl mercury is found in the brain, but in humans, 10 percent of the body burden is 

found in the brain. Somewhat lower levels are found in the liver and kidney. During pregnancy, methyl 

mercury accumulates in the fetal brain, often at levels higher than in the maternal brain. Most tissues except 

the brain transform methyl mercury to inorganic mercury. Excretion of methyl mercury is principally via the 

bile, with a half-life of 70 days in humans not suffering from toxicity. Following exposure to methyl mercury, 

some of the mercury in the bile exists as methyl mercury and some as the inorganic form. The inorganic 

form is largely passed in the feces, but the methyl mercury is subject to enterohepatic recirculation. Another 

important excretory pathway for methyl mercury’ is lactation. 

K.1.24.2 Noncancer Toxicity 

Target organs for inorganic or methyl mercury include the kidney, nervous system, fetus, and neonate. 

Acute oral exposure to high doses of inorganic mercury causes severe damage to the GI muwsa because of 

the corrosive nature of mercury salts, which may lead’to bloody diarrhea, shock, circulatory collapse, and 

death (Berlin 1986a; Goyer 1991). Acute sublethal poisoning induces severe kidney damage. Chronic 

exposure induces an autoimmune glomerular disease and renal tubular injury. The EPA (1997) presented a 

verified RfD of 0.3 pg/mgday for chronic oral exposure to inorganic mercury, based on kidney effects in rats. 

Acute or chronic exposure to methyl mercury leads to neurologic dysfunction (Berlin 1986a; Goyer 1991). 

The region of the nervous system affected is species-dependent. Methyl mercury poisoning in rats induces 

peripheral nerve damage and kidney effects. In humans, the sensory cortex appears to be the most 
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sensitive. The brain of the fetus and the neonate may be unusually sensitive to methyl mercury; retarded 

neurologic development was observed in prenatally exposed children whose mothers showed no clinical 

signs of poisoning. The EPA (1993a) derived an RfD of O.lpg/kg/day for chronic oral exposure to methyl 

mercury based on neurological effects in environmentally exposed humans. In this derivation, an intake of 1 

pg/kg/day was a critical oral dose associated with CNS effects. An inhalation RfC of 0.0003 rng/k,g/day 

(uncertainty factor of 30) has been established for inorganic mercury based on neurotoxic effects in humans 

and a NOAEL of 0.009 mg/m3(1997). This translates into a chronic RfD of 0.000086 mg/kg/day (EPA, 1997). 

K.1.24.2 Carcinonenicity 

The EPA (1997) classifies inorganic mercury in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans), based on no data regarding cancer .in humans, and inadequate animal and 

supporting data. In an intraperitoneal injection study with metallic mercury in rats, sarcomas developed only 

in those tissues in direct contact with the test material (Druckrey et al. 1957). A two-year dietary study in rats 

with mercuric acetate (inorganic mercury) yielded no evidence of carcinogenic&y (Fitzhugh et al. ‘1950). In 
mice, however, dietary exposure to high doses of mercury chloride for up to 78 weeks induced renal 

adenomas and adenocarcinomas (Mitsumori et al. 1981). The EPA has not yet evaluated the carcinogenicity 

of organic mercury. No carcinogenic effect, however, was observed in a two-year feeding study with 

phenylmercuric acetate in rats (Fitzhugh et al. 1950). 
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K.1.25 NICKEL 

Noncancer Toxicity 

In a subchronic gavage study with nickel chloride’in water, clinical signs of toxicity in rats included lethargy, 

ataxia, irregular breathing, reduced body temperature, salivation, and discolored extremities (EPA 1998). 

Inhalation exposure was associated with asthma and pulmonary fibrosis in welders using nickel alloys 

(ACGIH 1986). Lung effects were observed in laboratory animals exposed by inhalation. The EPA (1997) 

presented a verified RfD of 0.02 for chronic oral exposure to nickel, based on an NOAEL for decreased organ 

and body weights in a two-year dietary study with nickel sulfate in rats and an uncertainty factor of 300. The 

EPA (1998) presented the same value as a provisional subchronic oral RfD. The CNS appears to be the 

target organ for the oral toxicity of nickel. The lung is clearly the target organ for inhalation exposure. 

K.1.25.2 Carcinoaenicity 

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung cancer 

(ATSDR 1988a). inhalation exposure of rats to nickel subsulfide increased the incidence of lung tumors. 

The EPA (1997) presents a cancer weight-of-evidence Group A classification (human carcinogen) for nickel, 

and presents an inhalation unit risk of 0.00024 per ug/m3 for nickel refinery dust. The unit risk is equivalent 

to 0.84 per mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The quantitative estimate 

was derived from the human occupational studies. 
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K.1.26 N-NITROSODIPHENYLAMINE (DIPHENYLNITROSAMINE) 

K.1.26.1 Noncancer Toxicity 

The acute oral toxicity of N-nitrosodiphenylamine is low; oral LD- values in rats and mice are ‘1650 and 

3850 mg/kg, respectively (Sax 1984). Data regarding the noncancer effects of repeated oral or inhalation 

exposure were not located. 

K.1.25.2 Carcinonenicitv 

The EPA (1993a) classifies N-nitrosodiphenylamine in cancer weight-of-evidence Group B2 (probablle human 

carcinogen), based on inadequate human data and sufficient evidence for carcinogenicity in animals. A 

verified oral slope factor of 0.0049 per mg/kg/day was based on increased incidence of bladder tumors in a 

chronic drinking water study in rats. 
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K.1.27 POLYARONlATlC HYDROCARBONS 

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical 

structures (ATSDR 1990). There are 5 individual PAHs listed among the CPCs for this site. 

K.1.27.1 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily absorbed 

across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 1976). The high 

lipophilicity of other compounds in this class suggests that other PAHs also would be readily absorbed across 

GI and respiratory epithelia. 

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). Patterns of tissue 

distribution of other PAHs would be expected to be similar because of the high lipophilicity of the members of 

this class. 

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. Metabolism of naphthalene resulted in the formation of 1,2-naphthoquinone, which 

induced cataract formation and retinal damage in rats and rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues was reported to be rapid, although 

quantitative data were not located (EPA 1979b). Excretion occurred mainly via the feces, probably largely 

due to biliaty secretion (Schlede et al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the 

body tissues of PAHs from chronic low level exposure would be unlikely. 

K.1.27.2 Noncancer Toxicity 

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and 

naphthalene. Newborn infants, children, and adults exposed.to naphthalene by ingestion, inhalation, or 

possibly by skin contact developed hemolytic anemia with associated jaundice and occasionally renal 

disease (EPA 1979c). In a I3-week gavage study in rats, treatment with 50 mg naphthalenejkg, 5 days/week 

for 13 weeks (35.7 mglkglday) induced no effects; higher doses presumably reduced the growth rate 

(National Toxicology Program (NTP) 1980). Application of an uncertainty factor of 1000 yielded a provisional 

RfD for chronic oral exposure of 0.04 mg/kg/day (EPA 1997). The very mild effect (decreased growth rate) 

apparently observed at higher doses suggests that the RfD is very conservatively protective. 

K-1.27.3 Carcinonenicity 
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The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994), the carcinogenicity cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity 
of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic 

compounds, highly oxygenated.quinones, diones, and nitrooxygenated compounds, none of which would be 

expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of the mutagenicity of 

coke oven emissions and cigarette smoke. Furthermore, coal tar, which contains a mixture of many PAHs, 

has a long history of use in the clinical treatment of a variety of skin disorders in humans (ATSDR 1!987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of-evidence 

groups was based largely on the results of animal studies with large doses of purified compound (EPA 1994). 

Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax and ,trioctanoin 

in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or intraperitoneal 

injection, were used. Benzo(a)anthracene, benzo(a)pyrene, dibenz(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene were classified in Group B2 (probable human carcinogens). 

The EPA (1993a) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mglkglday,, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimlates were 

available for the other PAHs in Group B2. The EPA (1980a) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were needed. 

Recent reevaluations of the carcinogenity and mutagenicity of the Group B2 PAHs suggest that there are 

large differences between individual PAHs in cancer potency (Krewski et al., 1989). Wased on the available 

cancer and mutagenicity data, and assuming that there is a constant relative potency between different 

carcinogens across different bioassay systems and that the PAHs under consideration have sirnilar dose- 

response cun/es, Thorslund and Charnley (1988) derived relative potency values for several PAHIs. A more 

recent Relative Potency Factor (RPF) scheme for the Group 82 PAHs was based only on the induction of 

lung epidermoid carcinomas in female Osborne-Mendel rats in the lung-implantation experiments (Clement 

International 1990). 
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K.1.28 POLYCHLORINATED BIPHENYLS 

K.l.28.1 Noncancer Toxicity 

Epidemiologic studies of women in the United States associated oral PCB exposure with low birth weight or 

retarded musculoskeletal or neurobehavioral development of their infants (ATSDR 1991). Oral studies in 
animals established the liver as the target organ in all species, and the thyroid as an additional target organ in 

the rat. Effects observed in monkeys included gastritis, anemia, chloracne-like dermatitis, and 
immunosuppression. Oral treatment of animals induced developmental effects, including retarded 
neurobehavioral and learning development in monkeys. Oral RfD values of 0.02 ug/kg/day for Aroclor-1254 

and 0.07 ug/kg/day for Aroclor-1016 were located. 

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss of 

appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, rashes and 

chloracne, and, in heavily exposed female workers, decreased birth weight of their infants (ATSDR 1991). 

Concurrent exposure to other chemicals confounded the interpretation of the occupational exposure studies. 

Laboratory animals exposed by inhalation to Aroclor-1254 vapors exhibited moderate liver degeneration, 

decreased body weight gain and slight renal tubular degeneration. Neither subchronic nor chronic inhalation 

RfC values were available. 

Target organs for PCBs include the skin, liver, fetus, and neonate. 

K.1.28.2 Carcinoclenicity 

The EPA (1997) classifies the PCBs as EPA cancer weight-of-evidence Group B2 substances (probable 

human carcinogens), based on inadequate data in humans and sufficient data in animals. The human data 

consist of several epidemiologic occupational and accidental oral exposure studies with serious limitations, 

including poorly quantified concentrations of PCBs and durations of exposure, and probable exposures to 

other potential carcinogens. 

The animal data consist of several oral studies in rats and mice with various aroclors, kanechlors, or 

clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany, respectively) 

that reported increased incidence of liver tumors in both species (EPA 1994). 

The EPA (1998) presents a verified oral slope factor and an inhalation slope factor of 2.0 per mg/kg/day for 

PCBs based on liver tumors in rats treated with Aroclor-1260. 
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,- --. K.1.29 SILVER 

K.l.28.1 Pharmacokinetics 

The GI absorption of ingested silver in animals was estimated at 110 percent; however, absorpl:ion of 18 

percent was estimated for one human subject given silver acetate (Fowler and Nordberg 1986). Highest 

tissue levels are located in the liver; lower levels are located in the lungs, brain, spleen, bone marrow, 

muscle, and skin (Fowler and Nordberg 1986; Goyer 1991). Excretion is’virtually entirely through the bile. 

The excretion kinetics appear to be species- and organ-dependent. In humans, the apparent half-life for 

silver in the liver is approximately 50 days. Silver in skin also appeared to have a long half-life (not 

quantified). 

K.1.29.2 Noncancer Toxicity 

.c _... 

Silver compounds have been used in dentistry, medicinally in the treatment of bums, as a local disinfectant, 

and as a drinking water disinfectant (Fowler and Nordberg 1986). The classical syndrome of toxicity, called 

argyria, is a blue-gray to nearly black discoloration of areas of the skin or the viscera resulting from deposition 

of microscopic granules of silver compounds in the affected tissues. Argyria results from occupational 

(inhalation), parenteral, or oral exposure. The EPA (1993a) derived an RfD of 0.005 mglkglday for chronic 

oral exposure based on a 2 to 9 year human iv. study, where a total i.v. dose of Ig metallic silver (in the form 

of 4g silver arsphenamine) resulted in minimal observed effects (argyria) in patients. This total iv. dose for 

metallic silver was converted into an oral dose (LOAEL) of 0.014 mglkglday. The chronic oral RfD was 

derived by dividing the LOAEL by an uncertainty factor of 3, which was applied to account for minimal effects 

in a subpopulation that has exhibited an increased propensity for the development of argyria. 

K.l.29.3 Carcinonenicity 

The EPA (1997) classifies silver in cancer weight-of-evidence Group D (not classifiable as to caminogenicity 

to humans). The human data consist of no evidence in the literature of cancer despite frequent medical use 

of silver compounds. The animal data are limited to studies of implanted silver foil or injected metallic silver 

that provided unconvincing indications of a carcinogenic response relevant to humans. 
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KA.30 TETRACHLOROETHENE 

K.1.30.1 Noncancer Toxicitv 

Occupational (inhalation and dermal) exposure to’tetrachloroethene was associated with neurologic effects, 

beginning with incoordination and progressing to dizziness, headache, vertigo, and unwnsciousness (ACGIH 

1986). The EPA (1997) presented a verified chronic oral RfD for tetrachloroethene of 0.01 mglkglday 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 

(1992b) presented a provisional subchronic oral RfD of 0.1 mg/kg/day based on the same NOEL and an 

uncertainty factor of 100. The CNS is the principal target organ for inhalation exposure. The inhalation RfD 

presented by EPA (April, 1998) is 0.14 mg/kg/day. The liver is the principal target organ for oral exposure to 

tetrachloroethene. 

K.1.30.2 Carcinoslenicitv 

Inhalation exposure to tetrachloroethene induced mononuclear cell leukemia in rats, and inhalation or oral 

exposure induced hepatocellular carcinomas in mice (ATSDR 1988b). 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 (1997) has not adopted a 

final position on the cancer weight-of-evidence classification or quantitative risk estimates for 

tetrachloroethene. The oral slope factor presented by EPA is 0.052 per mg/kg/day and the inhalation slope 

factor is 0.002 per mg/kg/day (April, 1998). 
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K.l.31 ,,- i *, 1 ,I ,2-TRICHLOROETHANE 

K.1.31.1 Noncancer Toxicity 

1,1,2-Trichloroethane was not mutagenic when tested using the Ames assay. No information was found 

concerning the reproductive toxicity or teratogenicity of 1 ,I ,2-trlchloroethane. No chronic studies were found 
on the toxicity of 1 ,I ,2-trlchloroethane but single doses as low as 400 mglkg caused liver and kidney damage 

in dogs. The oral LD% value for 1,1,2-trichloroethane in rats is 835 mg/kg (Clement, 1985). A drinking water 
go-day study in mice had a NOAEL of 3.9 mg/kg/day with clinical chemistry alterations. A subchronic RfD of 

4E-02 mg/kg/day with an uncertainty factory of 100 was interpolated to a chronic oral RfD 4E-03 m,g/kg/day. 

No inhalation RfD was reported for 1 ,I ,2-trichloroethane. 

K.1.31.2 Carcinoaenicitv 

1 ,I ,2-Trichloroethane induced heptacellular carcinomas and pheochromocytoma of the adrenal gland in male 

and female mice but did not produce a significant increase in tumor incidence in male or female rats (NCI 

1976). A 78 week oral gavage study in mice produced liver carcinomas and EPA presented and oral slope 

factor of 5.7E-02 per mg/kg/day (1997). The route-to-route extrapolation presents an inhalation slope factor 

of 5.6E-2 per mg/kg/day (1997). 
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K.1.32 TRICHLOROETHENE 

K.1.32.1 Noncancer Toxicity 

Little is known about the toxicity of prolonged oral exposure to trichloroethene, but the EPA presented ans 

oral RfD of 0.006 mg/kg/day (April, 1998). 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 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. 

K.1.32.2 Carcinonenicity 

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) (EPA 1988d). Cancer studies in humans were inadequate. 

Interpretation of the data regarding the carcinogenicity of trichloroethene is controversial, and the EPA 

(1992h) has not adopted a final position on a cancer weight-of-evidence classification or quantitative risk 

estimates for trichloroethene. For this reason, trichloroethene was removed from the IRIS and the 1992 

HEAST (EPA 1992). Currently, EPA believes the weight-of-evidence to be on the C-B2 continuum (possible- 

probable human carcinogen), and offers slope factors of 0.01 I per mg/kg/day (April, 1998) for oral exposure 

and 0.006 per mglkglday (April, 1998) for inhalation exposure as being useful. 
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/T-h. 
K.1.33 VANADIUM 

K.l.33.1 Noncancer Toxicitv 

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 mglkglday was 

derived from an NOEL 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. 

K.1.33.2 Carcinwenicitv 

No information was located regarding the carcinogenic@ of vanadium. 
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K.1.34 VINYL CHLORIDE 

K.1.34.1 Noncancer Toxicity 

Data were not located regarding oral exposure of humans to vinyl chloride (ATSDR 19891). 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 impaired 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 indicator 

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 the liver. 

K.1.34.2 Carcinonenicity 

The EPA (1997) lists vinyl chloride as an EPA cancer weight-of-evidence Group A compound (human 

carcinogen) and presents a verified oral slope factor of I .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 8.4E-05 per pg/m3, 

equivalent to 0.3 per mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg, is based on liver 

tumors in rats intermittently exposed by inhalation for I2 months. 
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K.1.35 ZINC _I 1 L 

K.1.35.1 Pharmacokinetics 

Zinc is a nutritionally required trace element. Estimates of the efficiency of GI absorption of zinc in animals 

range from 40 to 90 percent (Elinder 1986c). Estimates in normal humans range from approximately 20 to 

77 percent (Elinder 1986c; Goyer 1991). The net absorption of zinc appears to be homeostatically controlled, 
but it is unclear whether GI absorption, intestinal secretion, or both are regulated. Distribution of absorbed 

zinc is primarily to the liver (Goyer 1991) with subsequent redistribution to bone, muscle, and kidney (Elinder 

1986~). Highest tissue concentrations are found in the prostate. Excretion appears to be principally through 

the feces, in part from biliary secretion, but the relative importance of fecal and urinary excretion is species- 

dependent. The half-life of zinc absorbed from the GI tracts of humans in normal zinc homeostasis is 

approximately 162 to 500 days. 

K.l.35.2 Noncancer Toxicity 

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe pulmonary 

damage and death (Elinder 1986c). The usual occupational exposure is to freshly formed fumes of zinc, 

which can induce a reversible syndrome known as metal fume fever. Orally, zinc exhibits a low order of 

acute toxicity. Animals dosed with 100 times dietary requirement showed no evidence of toxicity (Goyer 

1991). In humans, acute poisoning from foods or beverages prepared in galvanized containers is 

characterized by GI upset (Elinder 1986c). Chronic oral toxicity in animals is associated with poor growth, GI 

inflammation, arthritis, lameness, and a microcytic, hypochromic anemia (Elinder 1986~) possibly secondary 

to copper deficiency (Underwood 1977). The EPA (1998) presented a verified RfD of 0.3 mg/kg/day for 

chronic oral exposure to zinc, based on anemia in humans. 

K.l.35.3 Carcinoaenicitv 

The EPA (1997) classifies zinc in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to 

humans) based on inadequate evidence for carcinogenicity in humans and animals. The human data consist 

largely of occupational exposure studies not designed to detect a carcinogenic response, and of reports that 

prostatic zinc concentrations were lower in cancerous than in noncancerous tissue. The animal data consist 

of several dietary, drinking water, and zinc injection studies, none of which provided convincing data for a 

evaluation. 
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Inhalation of Particulates in Soil 

The Estimated Cancer Risk for Particulate Emissions for a Construction Worker at Site 42 from exposure 
to arsenic in soil is as follows: 
This exposure scenario uses the general equation: 

Intake, = caPwticuh~e *IR*ET*EF*ED 

BW*AT 
where: 
Intake,,, 
C%hdate 

IR 
ET 
EF 
ED 
BW 
AT 

Intake of arsenic for construction worker at Site 42; 1.52E-09 mg/kg-day 
Chemical concentration in air of arsenic particulate; 4.11 E-07 mg/m3 
Inhalation rate; 3.3 ml/hour 
Exposure Time; 8 hours/day 
Exposure Frequency; 250 days/year 
Exposure Duration; 1 year 
Body Weight; 70 kg 
Averaging Time for Carcinogens; 25,550 days (70 years*365 days/year) 

>>Capdarlue is derived from: 

where: 
cs 
PEF 

= Chemical concentration of arsenic in soil at Site 42; 5.43 mg/kg 
= Particulate Emission Factor; 1.32E+O7 m3/kg 

Therefore the estimated cancer risk for occupational worker exposed to arsenic in soil at Site 42 is equal to: 
Intake = 1.52E-09 mg/kg-day 
Inhalation Slope Factor for Arsenic = 1.5 lE+O 1 (mg/kg-day)’ 
Estimated Cancer Risk for The Occupational Worker at Site 42 (Intake*Slope Factor) = 2.29E-08 

inhalation of Volatiles from Groundwater for Outdoor Activities 

The Estimated Cancer Risk for Volatile Emissions for a Construction Worker at Site 42 from exposure to 
TCE in groundwater is as follows: 
This exposure scenario uses the general equation: 

Intake, = 
Cw*VF*IR*ET*EF*ED 

BW*AT 
where: 
Intake, 
cw 
VF 
IR 
ET 
EF 
ED 
BW 
AT 

Intake for volatilization of TCE during outdoor activities; 2.58E-07 mg/kg-day 
Chemical concentration in water; 5.21 mg/L 
Volatilzation Factor for TCE in groundwater; 1.34E-03 i/m3 
Inhalation rate; 3.3 m3/hour 
Exposure Time; 8 hours/day 
Exposure Frequency; 20 days/year 
Exposure Duration; 1 year 
Body Weight; 70 kg 
Averaging Time for Carcinogens; 25,550 days (70 years*365 days/year) 

>>VF is derived from: 
H’ 

VF = 
-- 

*lo3 L 
1 + ud* * ‘air * LGW / m3 

w * Qwm 1 



where: 
VF 
H’ 
L 

Stir 
L GW 

hv 
h-P 
W 
DEFF-ws 

Volatilzation Factor for TCE in groundwater; 1.34E-3 L/m’ 
dimensionless Henry’s Law constant for TCE; 0.422 
wind speed above ground surface in the mixing zone; 340 cm/set (avg. wind 
speed for Washington, D.C.) 
ambient mixing zone; 200 cm 
depth to groundwater, h,,+h,; 0.1 cm 
thickness of the vadose zone; 0 cm 
thickness of the capillary fringe; 0.1 cm 
width of the source parallel to groundwater flow direction; 1500 cm 
effective diffusion coefficient between groundwater and surface soil for TCE; 
1.448-05 cm2/sec 

>>D aFFsWS is derived from: 

I 
-1 

D EFF-U’S = 

where: 
J&F,-ws 

hv 
h =P 

D EFF-cap 

DEFF-s 

= effective diffusion coefficient between groundwater and surface soil for TCE; 
1 ME-05 cm2/sec 

= thickness of the vadose zone; 0 cm 
= thickness of the capillary fringe; 0.1 cm 
= effective diffusion through capillary fringe for TCE; 1.448-05 cm2/sec 
= effective diffusion in soil based on vapor-phase concentration, chemical 

specific; cm2/sec 
Because h, is equal to zero, this equation reduces to show that the effective diffusion between groundwater 
and surface soil (Da,,,,) is equal to the effective diffusion through the capillary fringe (DE,,,,). 

"DEFF-~~, is derived from: 

DEFF-, =[Dair*o~~‘33]+[D~a’*~*[~*3’33]] 

where: 
D = 

“-- effective diffusion through capillary fringe for TCE; 1.44E-05 cm2/sec 
D”” = diffusion coefftcient in air for TCE; 7.9E-02 cm2/sec 
D wat = diffusion coefftcient in water for TCE; 9.1 E-06 cm2/sec 
H’ = dimensionless Henry’s Law constant for TCE; 0.422 

O&P 
= volumetric air content in capillary fringe soils; 0.038 cm3-air/cm3-soil 

Ow-P = volumetric water content in capillary fringe soils; 0.342 cm’-H20/cm3-soil 
ot = total soil porosity; 0.38 cm3/cm’-soil 
Therefore the intake for an occupational worker exposed to TCE. in surface soil at Site 42 is equal to: 
Intake = 2.58E-07 mg/kg-day 
Inhalation Slope Factor for TCE = 6.00E-03 (mg/kg-day)’ 
Estimated Cancer Risk for The Occupational Worker at Site 42 (Intake*Slope Factor) = 1.6E-9 

Inhalation of Volatiies During Showering 

The Estimated Cancer Risk for Volatile Emissions for a Residential Adult at Site 42 from exposure to TCE 
in groundwater is as follows: 
This exposure scenario uses the general equation: 

In&&f. = D*EF*ED OW AT 



where: 

Intake,, = Inhalation dose; 5.32E-02 mg/kg-day 
D = Inhalation dose; 1.62E-0 1 mgkg/shower 
EF = Exposure Frequency; 350 showers/year 
ED = Exposure duration; 24 years 
AT = Averaging Time for Carcinogens; 25,550 days (70 years*365 days/year) 

>>D is derived from: 

IR*S*CF 

1 

\ 

D= *Q 
BW*Ra*CF,*CF, 

where: 

: 
IR 
CF, 
CF, 
S 
BW 
Ra 
CF2 

Inhalation dose; 1.62E-0 1 mg/kg/shower 
Function of air exchange rate and time in shower and shower room; 2.79 min 
Inhalation rate; 0.6 m%our 
1000 L/m’ 
60 mitt/hour 
Indoor voc generation rate; 6773 ug/m3/min 
Body weight; 70 kg 
Rate of air exchange; 1.667E-2 miri’ 
Conversion factor; 1 O6 ug*L/(mg*m3) 

/‘_ --, 

>>Q is derived from: 

Q = Ds + k--*D,,l- ~Ru*@s-D~~ 

where: 
Q = Function of air exchange rate and time in shower and shower room; 2.79 min 
Ds = Duration of shower; 15 min 
Dt = Total time in shower room; 20 min 
Ra = Rate of air exchange; 1.667E-2 mm’ 

>>S is derived from: 

S=CwdeFRSy / 
where: 
S 
Cwd 
FR 
sv 

= Indoor voc generation rate; 6773 ug/m’/min 
= Concentration leaving water droplet after time ts; 2,03 1.9 ug/L 
= Shower flow rate; 20 L/mm 
= Shower room air volume; 6 m3 

>>cwd is derived from: 

Cwd=C*CF* 

where: 
Cwd 
C 
CF 
KaL 
ts 
d 

= Concentration leaving water droplet after time ts; 2,03 1.9 ug/‘L 
= Concentration in water; 5.2 1 mg/L 
= Conversion factor; 1000 ug/mg 
= Adjusted overall mass,transfer coefficient; 14.6 cmihr 
= Shower droplet time; 2 set 
= Shower droplet diameter; 1 mm 



>>KaL is derived from: 

where: 
KaL = Adjusted overall mass transfer coefficient; 14.6 cm/hr 
KL = Mass transfer coefftcient; 11.26 cm/br 
T, = Calibration water temperature of KL; 293 mK 
T, = Shower water temperature; 3 18 “K 
ml = Water.viscosity at T,; 1.002 centipoise 
ms = Water viscosity at T,; 0.596 centipoise 

>>KL is derived from: 

where: 
KL 
R 
T 
H 
kg 
kl 

= Mass transfer coefficient; 11.26 cm/hr 
= Ideal gas law constant; 8.21E-5 atm m3/mol/‘“K 
= Absolute temperature; 293 “K 
= Henry’s Law constant; 0.0091 atm m’/mole 
= Gas-film mass transfer coefficient; 1,110.39 cm/In 
= Liquid-film mass transfer coefficient; 11.57 cm/In 

>>kg and kl are derived from: 

Mwc 
kl=kC* - 

Lw 
where: 
kg 
kl 
kH 
kC 
MWH 
MWC 
MW 

= Gas-film mass transfer coefficient; 1440 cm/hr 
= Liquid-film mass transfer coefficient; 15.0 cm/In 
= kg for water; 3000 cm/hr 
= kl for carbon dioxide; 20 cm/hr 
= Molecular weight of water; 18 g/mole 
= Molecular weight of carbon dioxide; 44 g/mole 
= Molecular weight of PCE; 13 1.39 g/mole 

The volatile chemical generation rate was estimated using the Foster and Chrostowski mass transfer model, which 
is based on two-phase film theory. The model employs contaminant-specific mass transfer coefficients, Henry’s 
Law constants, droplet drop time, viscosity, temperature, etc. Specific details regarding the application of the mass 
transfer model can be found in the source documents (Foster and Chrostowski, 1987). 

Therefore the intake for a residential adult exposed to TCE in groundwater during showering at Site 42 is 
equal to: 
Intake,, = 5.32E-02 mg/kg-day 
Inhalation Slope Factor for TCE = 6.00E-03 (mg/kg-day)’ 
Estimated Cancer Risk for a Residential Adult at Site 42 (Intake*SIope Factor) = 3.26E-04 



It was assumed that small children would take baths rather than showers; therefore, only adult residents were 
selected as potential receptors for this pathway. 

Three potential exposure routes are associated with theoretical groundwater direct contact at Keystone Sanitation 
Landfill Site areas of interest. These exposure routes include ingestion, dermal contact, and inhalation of vapors 
during showering. The methods used to assess these routes of exposure are discussed in the following text. 

. 

For Area 1, inhalation exposure to PCE in groundwater (during showering) was calculated for adult residents 
only using the following equations (EPA, 1989a; Foster and Chrostowski, 1987): 
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Table K-3.1.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 



Table K-3.1.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Units *m ugikg for organia. m#g for incfganiw. 
NT - No toxidty factor (stop factor or RD) is sp@icaMs for Rs selected COPCs for this exposure mute. 

Risks due to teed are evalualed separatety using the IEUBK or ad&l toxicity madeI. 
NA - Expsun mute not appticabls fortbat substance in that radium forthat recaptar. 
Hazard tndicas (i.e.. sununfdion of the hazard quotients) are used only for comparison purposes 

md do not r&d actual sddittve noncarcinogenic effects. 
Estimated cancerncd noncancar risks assume a Reasonable Maximum Exposum (RME). 
The repmwntative mncentmtion is selected as presented in a pmcading data evaluation taMe. 



Table K-3.1.2 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard indices -Surface Soil 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *m ug4kg for organics. m@g for inorganicr. 
NT - No toxic&y factor (slope factor or RR)) is applicable for the selected COP0 for this exposure mute. 

Risks dud to lead are evaluated separatsty using the IEUEK or adult toxicity model. 
NA - Exposure mute not eppticabts far that substance in that medium for that mceptor. 
Hazard India% (i.e.. summation of the hazard quotients) are used onb for comparison purposes 

and do not reflect sc&~usl additive noncatinngenic effects 
Estimated cancer and noncancer risks assuna a Central Tendency Exposure (CTE). 
The representative concentration is selected as presented in P premdtng data evaluation table. 



Table K-3.1.2 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

 ̂ .IcI .,".* ~$,g& : r.i>x"---- ; ,, 
-‘~y~..'s"~w~ ;,;; 4‘ ‘: ,,y i p." ,., 
y<'p*:p'."",‘: .: I:* *,y:yeayx:: 1 __ <~;,~;y;;<>$ Qe; "' I:‘ : I ., i. 
@g@g&& ~~~"~ 2,r,";-, ,, ,:,; '(" 
@j&j&& $g.$&~~ :.:;*r,,"- 

IWO4 Niillulose 
13oM) Aluminum 
a.34 Arsenic 3.83b07 2.22E-07 NA 5.84E-10 6.05E-07 2.62148 1.528-08 NA 4.WE.11 4.15E-09 4.55E-08 2.28E-08 -NA-- ,!%L .ze?! 

22200 IrOn NT NT NA NT NT NT NT NA NT NT NT --!T- - --NA- NT NT 
315 Manganese NT NT NA NT NT NT NT NA --tdI NT NT NT NA NT NT 

0.916 Mercury NT NT NA NT NT 
NT- -~ Ni .~. .-~NA-.. 

NT !L-..-T.-- NT- --!%A--. NT NT 
25.4 Silver NT NT- NA NT NT NT NT --. -- N!.~ -NT~ NA NT NT NA NT NT 
434 Bs”Z@)dhl-SA~“O 9.7OE-O9 NT NA -NT 9.70E.09 5.ME-10 NT NA NT SHE-IO 1.15E-09 NT NA NT l.lSE-03 
380 aenzo(s)~ne 9.49G05 NT NA 5.46E-12 9.49E.08 5.82E-09 NA 3.74E-13 5.82E-09 1.01E-08 NT NT NA 4.16E-13 l.OlE-OB 
493 Bsnzo(b)tluomnUwte l.lOE-09 NT NT NT l.lOE-08 7.55E-10 NT 
222 !Jibenz(s,h)snthmwne 4.95E-05 NT NA NT 4.96E48 3.40849 NT 

..-.“T ; 7.55E-IO 1.3lE-09 NT NT NT 1.3lE-04 
NA 3.4OE-09 5.9OE-09 NT NA NT S.gOE-og 

mTot.l Risk I 5.35E-07 I 2.22E.07 I NT I 5.9OE-10 I ,.6,E4,, 3.69E48 I 1.52E.05 I NT I 1.04&II I 6.2lEa . L.ldEm I 2.2BE.W I NT I 1 ‘PEA, I a BPE.m I 

Noler: 

Unit8 we w&g for organics. m#g for inorganica 
NT - No loxicity fador (slop fador or RID) is ap+aMe for the ssleded COPCs for this sxporure mute. 

Risks tie to lead are evaluated ssparalely using the IEUBK or adult toxicity nw&l. 
NA - Expmm mule not applicable for that substance in that mediim for that receptor. 
Hazard lndicas (i.e.. summation of the hazard quotients) are used or@ fw comparison purposss 

and do not relied x+ual additive woncaninogenic effects. 
Estimated cancar and noncancer ri8ks assume a Central Tendency Exposure (CTE). 
The mpmrentative concentration is selected as presented in a pmwding data evaluation (able. 

2 



Table K-3.1.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units are @kg for organiw, m&g for inorganiw. 
NT - No toxicity factor (slope factor or RID) is applicab!s for the ssleeled COPCs far this exposure mute. 

Risks due to lead are evaluated aepwalefy using the IEUBK or sduil toxicity modal. 
NA - Exporum routs no1 applicaMe for that substams in that medium for hat receptor. 
Hazard Indices (i.e.. summation of the hazard quotients) am used only for compfi8on purposes 

and da not mflsd actual additive noncarcinogenic effects. 
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 
The representative conmnlration is ssleded as pressnled in a preceding data evaluation table. 



Table K-3.1.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *re @kg for organics. mgikg for inorganics. 
NT - No toxfdiy factor (slope factor or RR)) is applicaMs for the soleded COPCs for this exposure mute 

Risks due to lead are evaluated separaldy using the IEUBK or adult toxicity m&d. 
NA - Exporun mute not appliesMe for that substance in that medium for thal rscsptor. 
Hazard Indices (i.e., summation of the hazard quotients) ara used onk for comparison purposes 

and do not mffect actual *dditive noncardnogenic effecls. 
Estimated cancer and mncanCdr risks assuma a Reasonable Maximum Exposure (RME). 
The representative concentration is sslscted as pmsenlmi in a precading data evaluation IaM& 

2 



:.,: 

Table K-3.1.4 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *ra ugkg for organics. m@kg far inorganics. 
NT - No toxicity factor (slops factor or RR)) is applicable for the sslscled COPCs far this exposure mute. 

Risks due lo lead am avalualed sepamt&y using the IEUBK or aduii toxicity model. 
NA - Exporum mute not spplicaMs for that substame in maI medium for tiat reutptor. 
Ham-d Indices (i.e.. summatin of the hazard qtmlisnts) are used onb far wmpadson purposss 

and do not refled adual additive noncardnogenic effects. 
Estimaled cancer and noncanwr risks assume a Central Tendency Exposure GTE). 
The representative concentration is s&de4 as presented in a preceding data evalualion table. 



Table K-3.1.4 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Ail Soils 
Site 12 - Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units we ugkg for organiu. m& for inorganic3 
NT - No toxicity faclor (slope f&or or RfD) is @p!icable for the selected COPCs for this exposure mute. 

Risks due to lead em evaluated sepamlefy using the IEUBK or aduil Ioxiciiy model. 
NA - Exposum mute not applicable for that substance in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison pwoses 

and da not refled achlal additive noncarcinogenic effects. 
Estimated cancer and noncancBr risks assume a Central Tendenc+ Exposure GTE). 
The mpcssentativs concentration is selected PI presented in a preceding dala evaluation table. 

2 



! 
Table K-3.1.5 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

--- 356 Barium 1.29E.04 NA 1.29E-04 3.25E-01 5.67E-04 3.26E-01 1.39E.01 3.46E.0.~ JFNF 1.4OE41 ._yT-.m Nd NT 
6.3700 h-on 7.06E-03 NA 7.06E-O3- 1.78E+Ol 3.11E-02 1.79E+Ol 7.m l.OlE-02 NA - %%E+w NT -:-!A:~ -NT 
4470 Menpnese 

---.---- 
4.93E-03 NA- 4.93E-03 1.24E+Ol 2.16E-02 1.24E+Ol _5_32E+OO 1.33EOA~~ NJ.. &YK?!! _~ NL _-~ !A .~ ~_ ~ NT --.~. _ 

1140 Zinc 3.66E-04 NA 3.66E-04 2.43E-01 1.6OE-03 2.45E-01 .l.ME-Ol l.ME-03 L 1.05E-01 NT NA NT 
0.005 _ Dialtin _ 3.36E-04 NA 3.36804 6.39E-03 6.36E-03 1.46&02 2.74E-03 5.14E-03 2. -7.66E-03 3.65Ed9. _ JleNmm ~~~ 
0.003 

3.65E-09 
HeptacMr Epaxida 2.59G04 NA _ 2.59E-M- 1.46E-02 6.44E-03 2.12E-02 6.32E-03 3.96E-03 NA 1.03E.02 4.36E-10 E_ !.Fg:jj 

NT 17 N-Nibvsadiphanylsmine (1) -NT NA NT -NT------ - NA NT NT NT NT 
306 

1.39E-09 
1.2-Dichlomelh~n~~~~~ 1 6.37E-03 NT 

& 1.39E49 
6.37803 l.SeE+OC- l.lOE-01 2.07E+OO 6.36E-01 3.60E.02 NT 6.76EOl NT NT NT 

12 Tdchlomethene _ 9.06E44 NT 9.06E~J4 1.26E-01 1.46E-02 1.42G01 5.46E-02 541E-03 NT 
317 Vinyl Chloride NT 

602E-02 6.56E-10 2.80E-11 6.64~-lJ 
NT NT NT NT NT NT NT NT NT 

.Total Risk: 
1.67E-06 9.60Ed6 1 .TIE-O3 

. 2.53E-02 . NT . 2.53Ea2 3.99E+Ol 2.07E-01 4.01E+Ol 1.71ROl 9.42E.02 NT 1.72E+OI l.lOEa 9.60EG 1.786E-M 

Notes: 

Units am u9JL. 
NT - No totidty factw (slops factor or RfD) is applicabfe for the refeded COPCs for this exposure mute. 

Risks due la lead we evaluated separately using the IEUBK w adult toxicXy model. 
NA - Exposure mute not applicabfe for that oubslanca in that medium for that receptor. 
Hazard lndims (i.e., summation of the hazard qwtients) are used Only for cOmpWfson purposes 

and do not roiled adual addiive noncarcinogenic effects. 
Estimated cancar and noncanutr risks assume P ReasonaMe Maximum Exposure (RME). 
The representative concenbation is selected as presented in a preceding dat4 EveluatiOn tMe. 



Table K-3.1.5 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 17. -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

NT - No toxicity factor (slop factor M RtD) is applicable for the selected COPCs for this exporurs mute. 
Risks due to had ara evaluated separately using the IEUBK or adult tow model. 

NA - Expasura mule not applicable for that subs(Pnca in that medium farthatmceptor. 
Hazard Indices (i.e.. summation of Ihe hazard quotients) are used only formmparison purpo80er 

and do not rmsct achd addiive nollcatinogenic effects 
Estimated cancer and noncancer risks atsum- P Re~ronsbte Maximum Exposure (RME). 
The repmsentativs concmtration is selected as presented in a pmcadine data evaluation,tabfs. 

2 



Table K-3.1.6 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

 ̂ ~,+%I$$@@“x-- ‘; @=@d Husid 
,A,“::. ct8nachworka; )I ..m4ldddc 

oditnrt .‘iriMIwxl .: TOyI +p! .oamral 
I”&&& &)jj& .̂  I2mlad 
1.53E-03 NA ,.53E-03 2.45EW MOE-03 
6.15E-05 NA 6.15E-05 1.37E-01 l.M)E-M 
5.3lE-03 NA 5:sIOL 6.95E+W l.ME-02 
1.63EsT. NA 1.63803 3.06E+C+l 3.59E-03 ____~- 
6.76E-05 NA 6.768-05 3.69E-02 1.72E-64 
6.62E-04 - - 6.62E-04 6.4OE-03 6.96E-03 ___-~.-__ ~ 

x.m.NA. 

4,22E-04 1.60E-02 5.73E-03 

.JL-. .-.. NT. .- A-- 
1.4lE-03 NT 1.4lE-03 Z.ZOE-01 l.OlE-02 

NT 1.63E-04 1.63E-04 1.72E-02 1.61E-03_ 
NT NT NT NT NT 

1.15E42 NT l.lSE~Z 1.4SE+Ol 4.37EaZ 

wer: 

NT - No toxicity factor (slop factor or RR)) is applicable for the selected COPCs for this sxporurs mute. 
Risks due to lead are evaluated ssparateiy using 61s IEUBK or atiti toxicXY model. 

NA - Exposure mute not applicable for mat substancs in that medium for that rsce!Jtor. 
Hazard Indicas li.s.. summation of tie hazard wottants) PIE used only for mmpsdson wrer 



Table K-3.1.6 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Matyiand 

NT - No tad&y factor (slope factor or RfD) is PpplifaMe for Ma selected COPCs fw this ex+wso,un, mu@ 
Risks due to lead am evaluated separste~ using the IEUBK or add4 toxicAy model. 

NA - Eqmsum mute not appliurMs for that substance in fiat medium fw that rscsptor. 
Hazard Indices (i.e.. summation of the hazard quotisntr) am used only for comparison plrp~ws 

and ds not &led actual addiSve noncarcinogenic Meclr. 
Estimated cancar and no”cancer risks assume 8 Central Tendency Exp~~m (CTE). 
The representative concentration is selected as presented in a peading data evaluation (aMe. 

2 
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Table K-3.1.7 

Estimated RME Cancer Risks and Noncarcinogenic Hazard indices - Surface Water 
Site 12 - Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

654 Iron ~~_ 1.66E.03 5.6OE-05 1.72B03 3.57E-04 3.57E-05 3.92E-04 5.60B04 IME-04 7.24E-04 NT NT NT 

-A.~-.. !!!ewEe? . ..~. 3.56E-03 1.24B04 3.66E-03 7.62E-04 7.62G05 6.39E-04 1.24E-03 3.06E-04 1.55E.03 NT NT- NT 
0.22 MsmNy NT NT ..J-.- -!!I..--NT-. -_N_T_ NT. NT NT NT NT NT 

0.036 Haptachlor Epoxide 2.7OE-04 5.69804 6.59E-04 5.76E-05 3.62E-04 4.2OE-04 9.418-05 1.46E-03 1.66E-03 2.74E-09 5.96E-09 6.71E-09 
Total Risk: 2.13E.62 ‘2.63E-03 2.39E-02 4.56E-03 1.61E-03 6.17E-03 7.42E-63 6.52803 1.39E-62 4.54E-07 2.25848 4.76E-07 

Notes: 

Units am urJL. 
NT - No toxicity factor (slope factor or RR)) is applicaMe for the selected COP& for this exposure mute 

Risks due to lead are evaluated separately using the IEUBK or adult toxidtj model. 
NA - Exposum route not applicaMs for that substance in t)at medium for that receptor. 
Hazard lndicas (i.e., summation of the hazard guotisnts) am used only far mmparison purposes 

and da not reflect aduel additive noncardnagenic effects 
Estimated cancar and noncancer risks assume 8 Rsasonabfs Maximum Exposure (RME). 
The repmsentativa mncsntration is selected as presented in a prowding data evaluation table. 



Table K-3.1.7 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Water 
Site 12 - Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *ra ugIL. 
NT - No toxicity factor (slops factor or RID) is applicable for the selected COFCs for this exposure mute 

Risks due to lead am evaluated separately using the IEUBK or adult toXk4ty model. 
NA - Exposure mute not applicaMe for #Iat substance in thPt medium for that rsCePtOr. 
Hazard lndicar (i.e., summation of the hazard quotients) am used oniy for comparison purposes 

and do not retled actual additive noncarcinogenic effects. 
Estimated rancor and noncancer risks assum a Reasonable Mtinwm Exposure (RUE). 
The mpmssntative concentration is selected as presented in a preceding datp evaluation table. 
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Table K-3.1.8 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Surface Water 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

2 



Table K-3.1.9 

Estimated RME Cancer Risks and Noncarcinogenic Hazard indices - Sediment 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

14004 
12Ow 
wooO 
23W 
6900 

Bsnr(s)snthracans 
6OltZO(*)~Il~ 
E¶nzo(b)tluoranthene 
Cibenz(a.h)anthracsne 
Indeno(l.2.3-cd)pymne 
Total Risk: 

NT NT NT NT NT NT NT NT NT 
NT NT NT NT NT 
NT NT NT _- NT NT 

NT-~ m-L!& ..I.. ..NLI 
NT NT NT 

NT NT NT NT NT NT NT .~-NL.... ~. .NT- 
NT NT NT NT NT NT NT NT NT 

1.95E-Ot 5.85E-01 7.6OE-Ol l.lZE-01 1.73E-01 2.68E.01 2.34E-02 7.02E.62 9.17Ea2 

::-Hazard# 
:?RWliEichBd 

““It@ yamI ridei 
R&k&i&A&t 

blge$kQ Dennd 
2; .;~;; &&, 

-T&t, +. Damrl ~f:“lat#, 
:: ,/,, con(rd ,::;.. 

--NY NT NT NT NT NT 
3.64E-02 l.l3E-02 4.96E-02 4.llE-03 6.93E-03 l.lOE-02 

-5x 5.74E-03 7.16B02 7.06B03 3.53E-03 1.06E.02 
1.24E-02 5.38E-02 6.62802 1.32G03 3.3lE-02 3.UE-02 

NT-- NT NT NT NT NT 
NT NT NT NT NT NT 
NT_ ~~ -NT- NT NT NT NT 
NT NT NT NT NT NT 
NT NT NT NT NT NT 

Notes: 

Units are “@g fur organica. mg&g for inorganiw. 
NT - No toxicity fador(slope factor orRf0) is applicaMe for the selected COPCs fur this expos”re mule. 

Risks due lo lssd are evaluated srpsmtely using the IEUBK or adult toxicity model. 
NA - Exposure route noI applicable for that substanm in that medium for Utat receptor. 
Hazard Indices (i.e.. summation of the hazard quotients) are used onb for mmparison purposes 

and do not r&et actual additive noncarcinogenic eff.acts. 
Estimated camw and nuncancer risks assume 8 Reasonable Maximum Exposure (RME). 
The representative concentration is selected as presented in a pmwding data evaluation table. 



Table K-3.1.9 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -Sediment 
Site 12 - Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

47lOOa 
19.7 

33600 
146 

14aOa 
12wl 
19000 
2300 
6900 

Nitmc8llul”re NT 
Arsenic 6.39E-03 1.51E-02 l.O3E-05- 1.5oE-oJ 2.53E-05 2.36E-07 1.77E-07 4.15E-07_ 1.24E-66 1.79Ed6 303E46 --- 
IrOll 1.15E-02 4.27G03 l.SBE-02 NT NT &N NT NT NT NT NT --!!!cl 
Vanadium ~.. 2.16E-03 4.0x 4.22E-02 NT NT ~~ NT NT NT NT NT NT NT 
Eenr(a)anthmcsns NT NT NT 3.57E.W J 3.57B06 8.23E-06 NT ..__. 
Eenzo(a)pymne 3.OBE.05 NT ~ 3,DS~X~ 7.05E-07 NT 

6.B 4.29E-07 NT-_ +94X$ 
7.05E.07 3.87E-M NT 

6snzo(b)n”or9nthans 
NT _NL ;; 
NT NT 4.65EQ6 4.65E-C~~ .&12E-07 NT 

Dibenz(9,h)snthncene _. NT NT NT NT 5.87E-08 NT 5.97E-06 1.35Ed7 NT 
1.12E-07 5.62E-07 NT MZJZ;+ 
1.35E-07 7.04E-07 NT 

In&no(l.2.3-cd)pymlle NT NT NT 1.76E-06 NT 1.76E-06 4.05E-06 NT 4.06E-06 2.1lE-07 NT 2.11E-07 

Total Risk: 2.03,X2 5.26E.02 7.31E.62 S.70Eti l.SOE-05 7.19E-05 l.JlE-06 1.77EJJ7 1.49E.06 6.64Ea 1.79Ea 6.63Ea 

Notes: 

Units *m uflg fur organica. rr@g for inorganics. 
NT - No toxicity factor (slops fador “r RfD) is ap@iiMs for the selected COP0 for this exposure mute. 

Risks due to lead 9~0 evaluated separately using the IEUBK or adult toxicity model. 
NA - Exposum mute not applicable for that rubrtancs in 6191 medium fur tiat mcaptor. 
Hazard lndiess (i.e.. summation of the hazard quotients) are used only fur mmptutson prrposes 

and do not renect 9ctu9l additive noncarcinogenic effects. 
Estimated cancer and noncancsr dsks assum a Reasonable Maximum Exparum (RME). 
The representative concentmnon is releded as presented in a preceding data evaluation table. 
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Table K-3.1.9 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

._-.. _: ..,,_ 
:g subftuiirf”.,j”: 

,AR-~~,/;~‘~ 
,.t, Tow 

:. : “&&& : ;:: ;y: 
ify#&ii ~qbI@bJ y 1.M _., lllgasrsa, fhlmll Tof&! ,” 

cd&l .‘LX.’ I” : &a&d L_ L, @.&&, i ‘.’ ” 

47lOaO Nibwellulose ~ -NT~. -A!- -NT -NT NT NT NT NT NT NT NT~-NT- 
19.7 Anenic ..____ !.!6@yj 4.35E-07 1.91~~06 6.34E-07 1.07E.06 1.70E-06 2.1lE.06 lSOE-06 3.62E-06 4.3OE-07 5.39E-07 9.70E.07 

33600 Imn NT NT JLNT- -.T-~--NT NT NT NT NTNT~ --NT. 
146 Vanadium -AL-.~ -A!YNT-NT-ANT N NT NT NT NT_-.NT 

14cQO 
12wo -- 

Benz(a)anlhmcma ~_ 5.12E-Em Jdm. !.gl2!1 2.19E-07 NT 2.19E-07 7.3lE-07. NT 7.3lE-07 1.49E-07 NT -1JBE-07 
Bsnzo 0 runs 4.39E-05 NT 4.39E-,OS IME-06 NT l.BBE-0’3 627E-06 NT 6.27E-06. 1.26E.96 NT 1.26E-06 

19OQO Benro(b)ffuomnthsne 6.95E-07 NT 6.95E-07 2.SSE-07 NT 2.96E-07 9.93E-07 NT 9.93E-07 2.02E.07 NT 2.02E-07 
23W Dibenz(a.h)anthmcene 6.41E-07 NT 6.4lE-07 3.6OE-07 -NT 
6900 Indano(l.2.3-afjpgmne 2.52807 NT __~ ~- 

3.6oE-07 1.20E-06 NT 
2.52807 1.06E-07 NT l.OBE-07 3.6OE-07 NT 

1.2OE.06 2.45E-07 NT- ;:;A5;; 
3.6OE-07 7.34E-06 NT 

Total Risk: 6.17E-06 4.35E.97 6.69E-06 3.5SE.66 1.07E.M 4.57E-96 1.17EW 1.5OE.66 1.32E.65 2.57E46 5.39E.67 2.SlE46 

Units am u@g for organ@ mg/kg fw inorganics. 
NT - No loxidty f&or (slope factor or Rrt)) is applicable for the selected COPCs for this exposure mute. 

Risks due Lo lead are evalwted separalsly using Ihe IEUEK or adult toxicity Mel. 
NA - Exposure mute not applicable for that substance in that medium for that receptor. 
Hazard Indices (i.e.. summation ofths hazard quotients) are used oniy for mmpadson purparer 

and da not reflect actual additive noncarcinogsnic effects 
Est+?.ated cancer and noncancer risks assume a RsasonaMe Maximum Exposure (RME). 
The representative concentration is selected as presented in a -ding data evaluation laMs. 
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Table K-3.1.10 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Matyland 

: r .,&lima&d ne.?afd lrlgex- ‘; L Haaidkldex- \. ;’ &&&,,j&&#,‘ ‘1.:. .I 3 TM& .,..A ‘_ pllatdnutrd*;, ^ ,” Add&wtTm ^_ 
: F -z, -$yy 1”“” ‘X ;“, ‘y??y‘g ‘y-y!‘, 

94700 Nikucallulose NT NT NT NT -NT NT NT NT NT NT NT NT NT NT NT NT NT NT 
9.13 Ar5snic 1.30E.02 7.56E-03 2.06E-02 4.29E-03 1.26E.03 5.561-03 6.93E-04 5.16E-04 1.41E-03 4.45&03. 5.22E.M- 4.97E-03. 4.78~.W 3,21E-04 7.97E.04 7.76~.04 3.69E-04 1.16E-O3- 

21700 IrOIl 3.10E.02 5.33E-03. 3.63E.02 1.02G02~ S.WE-04 I.,= 2.12E.03 3.65E.04 2.49B03 l.%E-02 3.66Ex l.lBE-02 l.l3E-03 2,26E-04 1.36E-03 1.64E-03 2.74E.04 2.12E43 
47.3 Vanadium 2.SOE.03. 2.49802 2.768-02 9.52&04 4.21E-03 5.16E-03 1.96E-04 1.71E-03 l.SOE-03 9.67B04 1.72E.03 2.71803 1.06E.04 l.OJJ~~ 1.16E-03 lu 1.26E.03 1.45E.03_ 
2610 Eenz(a)anthncena NT NT NT NT NT NT NT NT -NTNT NT NT NT NT NT NT NT NT 

2250 Elenzo(a)pymne NT NT !!L- .-NT-... -X.- --~~~~ NT- NT NT NT NT NT NT NT NT NT NT NT NT 
3550 Bsnzo(b)nwranlhane NT NT L NT NT NT NT NT NT NT NT NT NT NT NT NT 
574 DibOllZ(Ol&tlhfX8W3 -!i- -m-k!-. m-J--m ~-dL.- --- E?T ml.!-m NT~NT- -NT- ~ NT NT NT NT NT NT +- 
1340 Indeno(l.2.3-cd)~nne NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 

NT ;; 
NT 

Total Risk: 4.SSE42 3.76E02 S.47E42 1.54fZ.02 6.3SEaS 2.16E.62 3.21E03 2.59E-OS 5.SOE-SJ 1.60E-02 2.6iE.03 1.69Ea2 1.71E03 1.61E43 3.32E-03 2.7SE.03 1.94EOJ 4.74E-63 

Units are u#kg for organiw. rr&g for inorganics. 
NT - No loxicily factor (slops fador or RfD) is app!icab!s for the selected COPCs for this sxpooum mute. 

Risks due to lead are evalualed separateiy using SM IEUBK or adult toxicity model. 
NA -. Exposum mute not applicable for Ihat rubslanu, in that medium for that rsmptor. 
Hazard lndfcas (i.e.. summa6an of tie hazard qwtiants) ara used only for comparison purposes 

and da not mnsd adual add&e nonwcAwgunic effects. 
Estimaled cancar and noncancer risks assume a Csnbal Tsndency Exposura (CTE). 
The representative cnmenlration is selected as prssenled in a pmcading data evaluation table. 

?l 



Table K-3.1.10 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 12 -Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Noles: 

Units are ugR9 f-3 organic4 mgikg for inorganic5 
NT - NO toxidty fador (slope factor or RfD) is applicable for the selected COPCs for Ibis exposure mute 

Risks due lo lead are avalualed sepuralely using the IEUBK or adult toxiciiy model. 
NA - Exposure mule not spp4icaMe for Umt subslance in that medium for that receplor. 
Heard Indices (i.e.. sum&ion of the hazard quotients) are used only far comparison prrposss 

and do not mfieci adual addilive noncarcinogenic effect% 
Eslimaled cancar and noncancar risk8 ~~ssurne a Central Tendency Exposure (CTE). 
The mp~essntative concentration is ssleded as presented in a preceding data evaluation IaMe. 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 

SITE NAME: Site 12 Town Gut Landfill 

Exposure Scenario: RME 

Location: IHDIV-NSWC, Indian Head, Maryland 

Date: May 15, 1998 

LBAD MODEL Version 0.99d 

AIR CONCEN!lJRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Ag= Time Outdoors (hr) Vent. Rate (m3/day) 
o-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-S 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER COnC: 34.50 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cone. 

Age Soil (ug Pb/g) Rouse Dust (ug Pb/g) 
o-1 67.6 67.6 
l-2 67.6 67.6 
2-3 67.6 67.6 
3-4 67.6 67.6 
4-5 67.6 67.6 
5-6 67.6 67.6 
6-7 67.6 67.6 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALnTED,BLOOD Pb and Pb UPTAKES: 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

0.5-l: 
l-2: 
2-3 : 
3-4 t 
4-s I 
5-6 t 
6-7 : 

--m-w- 

0.5-l: 
l-2: 
2-3: 
3-4: 
4-5 : 
5-6: 
6-7 : 

Blood Level 
(Ud&) 

----------- 
4.0 
5.1 
5.0 
4.8 
4.5 
4.3 
4.1 

Diet Uptake 
(us/day) 

---m------- 
2.54 
2.58 
2.93 
2.86 
2.74 
2.96 
3.28 

Total Uptake 
O&day) 

------s.----- 
7.32 
12;77 
13.57 
13.80 
13.55 
14.10 
14.53 

Water Uptake Paint Uptake 
(w/day) (Wday) 

Soil+Dust Uptake 
(w/day) 

------------ 
L.59 
2.45 
2.47 
2.51 
1.88 
1.70 
1.62 

3.17 0.00 
7.71 0.00 
8.10 0.00 
8.37 0.00 
8.81 0.00 
9.34 0.00 
9.54 0.00 

Air Uptake 
(w/day) 
-------- 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 

’ ““‘-’ SITE NAME: Site 12 Town Gut Landfill 

Exposure Scenario: RME 

Location: IHDIV-NSWC, Indian Head, Maryland 

Date: May 15, 1998 

LEAD 0.99d 

z 

Cutoff : I.e. 0 ug’al. _ -- 
% Above: 4.70 1 
% Below: 95.30 
C. Mean: 4.6 

4 6 8 10 12 14 16 18 28 22 24 

BLOOD LElD CONCENTRATION <usVdL) 
0 to 72 Months 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 

SITE NAME: Site 12 Town Gut Landfill 

Exposure Scenario: CTE 

Location: IHDIV-NSWC, Indian Head, Maryland 

Date: May 15, 1998 

LEAD MODEL Version 0.99d 

AIR CONCERTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
o-1 1.0 2.0 
l-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-s 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER COnC: 13.30 ug Pb/L 
WATER ConS~ptiOn: DEFAULT 

SOIL b DUST: 
Soil: constant cont. 
Dust : constant Cont. 

Age soil (ug Pb/g) Rouse Dust (ug Pb/g) 
o-1 39.8 39.8 
1-2 39.8 39.8 
2-3 39.8 39.8 
3-4 39.8 39.8 
4-5 39.8 39.8 
5-6 39.8 39.8 
6-7 39.8 39.8 

Additional 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 BLWD Pb and Pb UPTAKES: 

e-w--- 

0.5-1: 
l-2: 
2-3: 
3-4: 
4-s: 
5-6: 
6-7: 

0.5-l: 
l-2: 
2-3~ 
3-48 
Q-5; 
5-61 
6-7: 

Blood Level Total Uptake 
(ug/-) tug/day) 

2.7 
3.0 
2.9 
2.8 
2.6 
2.4 
2.3 

Diet Uptake 
wg/daw 

----------- 
2.62 
2.71 
3.06 
2.97 
2.88 
3.05 
3.38 

-Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

-------m.---- 
4.86 
7.37 
7.91 
7.92 
7.61 
7.89 
8.23 

Water Uptake 
(us/day) 

------------ 
1.26 
3.12 
3.26 
3.35 
3.51 
3.71 
3.78 

Soil+Dust Uptake 
tug/day) 

,,,,,,,,,-,- 
0.96 
1.51 
1.52 
1.53 
1.15 
1.03 
0.98 

Paint Uptake Air Uptake 
(us/day) Wglday) 

------------ -------- 
0.00 0.02 
0.00 0.03 
0.00 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
0.00 0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 

I’ %,SITE NAME: Site 12 Town Gut Landfill 

Exposure Scenario: CTE 

Location: IHDIV-NSWC, Indian Head, Maryland 

Date: May 15, 1998 

I I I I I / I I I I 

Cutoff: 163.0 us/dL 

] 

I 

, Aa 

0 2 4 6 8 re 

low: 99.72 
lean: 2.7 

LEAD 8.99d BLOOD LEAD CONCENTRRTION <ug/dL) 
0 to 72 Months 



tISK ASSESSMENT SPREADSHEET - INGESTIoN OF FISH 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (7-16 YEARS) - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
{SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: lntake= CfxIRxFIxEFxED 

BWxAT 

WHERE: Cf = 
IR = 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Chemical concentration in fish (mg/kg) 
0.145 Ingestion Rate (Kg/meal) 

1 Fraction from contaminated source (unitless) 
48 Exposure Frequency (meals/year) 
10 Exposure Duration (years) 
43 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 6.3E-05 kg-fish/kg-wtlday 
:hronic Daily Intake = : 4.4E-04 kg-fish/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 12 - TOtiN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (7-16 YEARS) - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL Cf Intake Intake Factor Risk Risk Quotient 

(w&d (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Di-n-butyl phthalate 1034 6.6E-02 4.6E-01 NA 1 .OOE+OO NA NA 4.6E-01 52.6% 
Heptachlor Epoxide 0.00066 4.2E-08 2.9E-07 9.10E+OO 1.30E-05 3.8E-07 1.5% 2.3E-02 2.6% 
Arsenic 0.264 1.7E-05 1.2E-04 1.50E+OO 3.00E-04 2.5E-05 98.5% 3.9E-01 44.8% 

Total 2.SE-65 100.0% 8.7E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (7-16 YEARS) - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

- HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: ,ntake= CfxIRxFIxEFxED 

BWxAT 

WHERE: Cf =: 
IR=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Chemical concentration in fish (mglkg) 
0.145 Ingestion Rate (Kg/meal) 

1 Fraction from contaminated source (unitless) 
24 Exposure Frequency (meals/year) 
10 Exposure Duration (years) 
43 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 3.2E-05 kg-fish/kg-wtlday 
Chronic Daily Intake = : 2.2E-04 kg-fish/kg-wtlday 
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CISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (7-16 YEARS) - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13.1998 

:HEMICAL 

Ii-n-butyl phthalate 
ieptachlor Epoxide 
ksenic 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Cf Intake Intake Factor Risk Risk Quotient 

OwM) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
302 9.6E-03 6.7E-02 NA 1 .OOE+OO NA NA 6.7E-02 31.5% 

0.00033 1 .OE-08 7.3E-08 9.1 OE+OO 1.30E-05 9.5E-08 1 .O% 5.6E-03 2.7% 
0.189 6.OE-06 4.2E-05 1.50E+OO 3.00E-04 9.OE-06 99.0% 1.4E-01 65.8% 

Total 9.1E-06 100.0% 2.1 E-61 100.0% 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 
DATE: MAY 13,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: lntake= CfxIRxFIxEFxED 

BWxAT 

WHERE: Cf = 
IR= 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Chemical concentration in fish (mg/kg) 
0.145 Ingestion Rate (Kg/meal) 

1 Fraction from contaminated source (unitless) 
48 Exposure Frequency (meals/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) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.34E-05 kg-fishlkg-wtlday 
Chronic Daily Intake = : 2.72E-04 kg-fish/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 
DATE: MAY 13,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL Cf Intake Intake Factor Risk Risk Quotient 

(wtW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Di-n-butyl phthalate 1034 9.7E-02 2.8E-01 NA 1 .OOE+OO NA NA 2.8E-01 52.6% 
Heptachlor Epoxide 0.00066 6.2E-08 1.8E-07 9.10E+OO 1.30E-05 5.6E-07 1.5% 1.4E-02 2.6% 
Arsenic 0.264 2.5E-05 7.2E-05 1.50E+OO 3.00E-04 3.7E-05 98.5% 2.4E-01 44.8% 

Total 3.8P06 100.0% 5.4E-81 100.0% 



ISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: ,ntake= CfxIRxFIxEFxED 

BWxAT 

WHERE: Cf = 
IR = 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Chemical concentration in fish (mglkg) 
0.145 Ingestion Rate (Kg/meal) 

1 Fraction from contaminated source (unitless) 
24 Exposure Frequency (meals/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) 

lnit Dose 
ifetime Chronic Daily Intake = 1.36E-05 kg-fish/kg-wtlday 
:hronic Daily Intake = : 1.36E-04 kg-fish/kg-wtJday 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 12 - TOWN GUT LANDFILL 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13.1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL Cf Intake Intake Factor Risk Risk Quotient 

(ms-$W (mglkglday) (mglkglday) (mg/kg/day)’ (mglkglday) 
Di-n-butyl phthalate 302 4.1 E-03 4.1 E-02 NA 1 .OOE+OO NA NA 4.1 E-02 31.5% 
Heptachlor Epoxide 0.00033 4.5E-09 4.5E-08 9.10E+OO 1.30E-05 4.1 E-08 1 .O% 3.5E-03 2.7% 
Arsenic 0.189 2.6E-06 2.6E-05 1.50E+OO 3.00E-04 3.9E-06 99.0% 8.6E-02 65.8% 

Total 3.9E-66 100.0% 1.3E-01 100.0% 





Table K-3.2.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Water 
Site 39 - Organics Plant 

IHDIV - NSWC, Indian Head, Maryland 

Units are uglL. 
NT - No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure muls. 

Risks due to lead are svaluated ssparalely using the IEUBK or adult toxiciiy model. 
NA - Expasum mute mrl applicable for that substance in lhat medium far that reutplor. 
Harsrd Indices (Le.. summalion of the hazard quotients) are used onb for comparison purposes 

and da not r&d actual additive noncarcinogsnic effects. 
Estimated cancer and noncancer risks assum(t a Reasonable Maximum Exposum (RME). 
The representative concentration is selected ar presented in a preceding data evaluation table. 



Table K-3.2.2 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -Surface Water 
Site 39 - Organics Plant 

IHDIV - NSWC, Indian Head, Maryland 

Note,: 

NT - No toxicity fador (slope factor or RfD) is applicable for the soleded COPCs for mis sxposuro mute. 
Risks dw to lead are evaluated separately using the IEUBK or sduil toxicity model. 

NA - Expsuro mule not applicable for that rubslanca in that medium for mat rec+x. 
Hazard Indices (i.e.. summation of tie hazard quotients) are used onb forcompads~n purposes 

and do not r&d achlal additive noncardnogenic effeetr. 
Estimated cancar end noncancer risks asbum+ P Central Tendency Exposure GTE). 
The representative concentration is seleded as Presented in a poxeding data evaluation table. 



Table K-3.2.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -Sediment 
Site 39 - Organics Plant 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *To ugfXg for wganics. m@g for inorganiw. 
NT - No toxicJty fador (slope factor or RfD) is applicaMs for the selected COPCs for this exposure, mute 

Risks due lo lead are evaluated separalely using the IEUBK or adult toxicity model 
NA - Exposure mote not applicable fw that substanw in that medium for that remptor. 
Hazard Indices (i.e.. summation of the hazard quotients) am used only for cwrpadron p-pores 

and do not reflect adual additive noncaninogenic sffects. 
Estimated cancer end noncancer risks assum(l a ReasonaMs Maximum Exposure (RME). 
The representative concentration is sale&d as presented in a preceding data evaluation table. 



Table K-3.2.4 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -Sediment 
Site 39 - Organics Plant1 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units we @kg for organicr, mgAg for inwgsniw. 
NT - No toxicity factor (slope factor or RID) is applicable for the s&cted COPCs for this sxgosure mute. 

Risks due to lead are evaluated separatety using the IEUBK or aduil toxicity model. 
NA - Expasum mute not a@icaMs fur mat substanca in that medium for that receptor. 
Harad Micas (i.e.. summation of the hazard quotients) are used on$ for comparison prrpxss 

and do no, r&d adual additive noncarcinogenic effeds. 
Estimated cancar and noncancer risks assume a Central Tendency Exposure (CTE). 
The rapresentativs concentration is selected as presented in a peceding data evaluation table. 



‘i 
,? 

‘/ 
j 

I 

LISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RECREATIONAL USER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: lntake= CfxIRxFIxEFxED 

BWxAT 

WHERE: Cf=: Chemical concentration in fish (mglkg) 
IR=: 0.145 Ingestion Rate (Kg/meal) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=:- 48 Exposure Frequency (meals/year) 
ED=: 30 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 10,950 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake = l.l7E-04 kg-fish/kg-wtiday 
:hronic Daily Intake = : 2.72E-04 kg-fish/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 39141 --ORGANICS PLANT/SCRAP YARD 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RECREATIONAL USER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL Cf Intake Intake Factor Risk Risk Quotient 

(w&d (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
3is(2-ethylhexyl)phthalate 6.29 7.3E-04 1.7E-03 1.40E-02 2.00E-02 I .OE-05 100.0% 8.6E-02 100.0% 

Total 1 .OE-85 100.0% 8.8E-92 100.0% 



tISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLJiND 

EXPOSURE SCENARIO: ADULT RECREATIONAL USER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: lntake= CfxlRxFIxEFxED 
BWxAT 

WHERE: Cf =: Chemical concentration in fish (mglkg) 
IR=: 0.145 Ingestion Rate (Kg/meal) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 24 Exposure Frequency (meals/year) 
ED=: 30 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 10,950 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 5.84E-05 kg-fish/kg-wtlday 
Chronic Daily Intake = : 1.36E-04 kg-fish/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH (PAGE TWO) 

SITE NAME: SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
LOCATION: IHDIV-NSWS, INDIAN HEAD, MARYLAND 

EXPOSURE SCENARIO: ADULT RECREATIONAL USER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE WATER 

DATE: MAY 13,1998 

CHEMICAL 

Bis(2-ethylhexyl)phthalate 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Cf Intake Intake Factor Risk .Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
6.29 3.7E-04 8.6E-04 1.40E-02 2.00E-02 5.1E-06 100.0% 4.3E-02 100.0% 

Total 5.1E-08 100.0% 4.3E-92 100.0% 





Table K-3.3.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 
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Unb am ugntg for organics. mgfkg for inorganica. 
NT - No toxidty fador (slopa fador or RR)) is spdicabls for the saleded COP0 far this ex~)osure routs. 

NA - Exposure mule not sppk&k for that rub¶lanca in that medium for that mceplor. 
Hazard Indices (i.e.. summation of the hazard quotients) are used only for comparison pwporss 

and do not Mad achtal additive noncarcinogenic effects. 
Estimated cantor and noncancer risks assume a Reasonable Maximum Exposure (RME). 
The repmssntative concentration is selected as pmsenled in a pmceding data evaluation (able. 



Table K-3.3.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 
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Table K-3.3.2 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Unib are u@g for orgMio, mg%g for inorganics. 
NT - No loxidty fadot (slop fador or RR)) is applicab!e for the selecled COWS for this sxposura mute 

Risks due to lead am evBluaM separately using the IEUBK or adult toxicity m&al. 
NA - Exporure mute not applicable for that rubstanca in that medium for that receptor. 
Hazard Indices (i.e.. summation of the hazard quotisnI~) are used onb for comparison purposes 

and do not reflecf actual additive noncarcinogenic effects. 
Estimated cancer and ndncen~~r risks assum a Central Tendency Exposure (CTE). 
The mapresentative coneentmtion is selected as prented in a preceding data evaluation taMe. 
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Table K-3.3.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 41 -Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Units are “g/kg for organiw. mgAg for inorganics. 
NT - No toxicity factor (slop faclor or RfC) is applicable far the selected COPCs for this exposure mute 

Risks due to lead ara evaluated separateiy using the IEUBK or aduk toxicity modsI. 
NA - Exposure mute not applicable for that rubalanca in Rat medium for that receptor. 
Hazard lndkxs @e., summation of tie hazard quotients) am used only for comparison purposes 

and do not rMed actual additive noncardnogeniC effects. 
Estimated cancer and noncancar risks assunm a RsrsanaMe Maximum Exposure (RME). 
The representative concantrptian is selected as prarsnlsd in a preceding data evaluation table. 



Table K-3.3.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - All Soils 
Site 41 -Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units an U@~Q for organica, mgfkg for inorganics. 
NT - No toxidty factor (slops fador or R(D) is af@icaMa fw the selected COPCs for this e,xpasum mute. 

Risks dus to lead are evaluated separately using the IEUBK or adull toxicity model. 
NA - Exporun mute not sp@icable for Uval substanm in that medium for Ihat receptor. 
Hazard Indices (i.e.. summation of the hazard quotisnts) am used only for mmpariron purposes 

and da not reflect actual additive noncardncgenic effects. 
Ertimaled cancer and noncancar risks assume a Reasonable Maximum Ex~orrun (RME). 
The m~sentativs concentration is selected as presented in a paceding data evaluation table. 
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Table K-3.3.4 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 41 - Scrap Y&d 

IHDIV - NSWC, Indian Head, Maryland 

E8umufedttinn I._ 
~~~~~~R~~ 
in;?.-,. ;-, 

NT” NT NA 
-_ l.O3E-02 NA 
8.99E-01 l.ffiE.01 VA_ 
i.SSE-02 1.39E-02 NA 
1.19E-02 4.14E-02 NA 
3.19E-03 l.BSE-Q4 we 
2.45E-01 8.54E-03 NA- 

NT NT NA 
NT NT NA 

-..x- ..-!I.. .~.NA_ 
NT NT NA 

J-- --NT - ~-EL 
NT NT NT 
NT NT A!-- 
NT NT NA 

l.ZlE+QQ l.MIE-Ol NT 

Units ara @kg for organica. m@g for inorganiw. 
NT - No toxi&y fador (slope f&or or RtD) is appliis fur the selected COPCs fw this exposure route. 

Risks dw to lsad ara evaluated ssperalsC usiw tie IEUBK or aduH toxicity model. 
NA - Exposum mule not applicaMe for maI s&tan& in lhai medium for that m&tar. 
Hazard Indices (i.e.. summation of ti hazard qwtients) am used only for mmpadson plrpxes 

and cb not r&d adual additive noncar&ogenic effacis. 
Estimated cancer and noncancer risks assume a Conhal Tendency Exposure (CTE). 
The rspmssrda~w mncsntration is selected as pwrsnted in a preceding data evaluation table. 



Table K-3.3.4 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units an “Q&Q for organiw. mg4kg for inorganic3. 
NT - NO loxidly factor (slope factor or RR) is applicabls for lhs selected COPCs for this exposure mute 

Risks due la bad am evaluated separately using tie IEUBK or aduH loxicily model. 
NA - Exposure mule not applicable fw that substance in that medium for that rewplor. 
Hazard lndical (i.e., summation of the hazard quotients) are uosd only for comparison plrposss 

ad do not reMA adual additive nontinagenic effects. 
Estimaled cancer and noncanatr risks assume a Central Tendency Exposure (CTE). 
The representative concentration is selected as presented in a preceding data evaluation table. 
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Table K-3.3.5 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

I jTotal Risk: NT NT 1 I).IIE+W 1 3.7E+OO 1 3.4E42 1 NT 1 3.8E+OO 1 

Notes: 

Units *re uglL. 
NT - No loxidly factor (slope factor or RID) is applicable for the sale&ed COPCs for lhis exposure mute. 

Risks due lo lead are evaluated separately using the IEUBK or adult toxicity model. 
NA - Exposum mule not applicable for lhal substance in Rat medium far lhal receptor. 
Hazard Indices (i.e., summation of lhe hazard quotients) are used only for comparison purposes 

and do not reflecl actual additive noncarcinogenic effeds. 
Estimated Cancer and noncancer lisks assume a Reasonable Maximum Exposure (RME). 
The representative concentration is selected as presented in a preceding data evaluation (aMe. 





Table K-3.3.6 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units am ug(L. 
NT - No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure mute. 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 
NA - Expasurs mute not applicable for that substance in that medium for that receptor. 
Hazard Indices (i.e.. summation of the hazard quotients) are used onC for comparison PUII)OSB~ 

and do not reflect actual additive nonca&g#nic sWects. 
Estimated cancer and noncancer risks assume a Central T~ndenw Exw~sure (CTE) 
The representative concentration is selected as presented in a p&ding data &al&ion table 



Table K-3.3.6 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units are ugJL. 
NT - No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exp-xure mute 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 
NA - Exposure mute not applicable for that substanw in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used onb for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cancer and noncancer dsks assume a Central Tendency Exposunt (CTE). 
The representative concentration is selected as presented in a preceding data evaluation table. 



Table K-3.3.7 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Units ara qvkg far organic-s. mmg for inorganics. 
NT - No toxidty factor (slope factor or RfD) is applicable for the selected COPCs for this exposure mute. 

Risks due to lead are evaluated separately using the IEUEK or sdutt toxicity model. 
NA - Exposure route not appticable for mat substance in that medium far that receptor. 
Hazard lndims (i.e., summation of the hazard quotients) are used only for comparison puposes 

and do not roned actual adddtve noncardnogenic effects. 
Estimated cancer and noncancar risks assume .a Ressonabte Maximum Exposure (RME). 
The representative concentration is selected as pfesenled in a preceding dala evaluation table. 



Table K-3.3.7 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -Sediment 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

8.46 Arsenic 
1.26 Beryllium 
35.2 Chromium 

Z.WE-07 5.26&07 7,ffiE-&I7 .4.95E-07 1.43807 6.28E.07 2.06E-07 3.50807 5.58E-07 69x 4.93E-07 1.19E-06 
NT NT NT -NT--. .NT NT -NT -NT NT NT NT NT 

NT NT NT NT NT NT NT NT - NT-.------ ~--~~~- ..!!L --NT NT 
32400 II-On NT NT E--m - !I- NT NT NT NT NT NT NT NT 
1140 Manganese NT NT NT NT L!- NT NT NT NT 
0.602 Mercury --.A& NT NT- NT NT T NT NT NT -K- 

-!!- /; 

6.79 Silvsr NT -NT ~-EL - NT --~-NT NT NT NT NT -- NT 
!E- NT 

170 senzo(a)~mns 
- 

3.33E-06 NT 3.33B06 6.22B08 NT 6.22E.M 2.66E-06 NT 2.66E-06 6.66E-06 NT 6.66E-06 
Tohl Rt9k: 2.93M7 5.26E97 5.19E.07 5.45E-07 l.UE-07 6.90E-67 2.3SE-67 3SOE47 5.555M7 7.52E-67 4.93E47 1.25E46 

Notes: 

Units a9 u@g for argsnics, m+g for inorganiw. 
NT - No toxicity factor (slope factor or RR)) is applicable for the s&cted COPCs for this erposum mute 

Risks due to lead are evaluated separately using the IEUBK or adutl toxicity modal. 
NA - Exposure mute not spplicabte for that substance in that medium for that mutptor. 
Hazard lndicas (i.e.. summation of the hazard quotients) 9re used only fw comparison purposes 

end do not raned adual additive noncarcinogenic eWects. 
Estimated CB~CZX and noncancer risks 95s~~ 9 Reasonable Maximum Exposum (RME). 
The representative concentration is selected as presented in a precading data evaluation taMa. 
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Table K-3.3.8 

Notes: 

Unils are uglkg for orgsniw. mgikg for inwganiw. 
NT - No loxicily fador (slope factor or RR)) is applicable for lhs selected COPCs for this sxposura mule 

Risks due lo lead are evaluated separately using the IEUBK w adult loxicjty modal. 
NA - Exposure mule not spplicablr for that subslanw in that medium fur tiat mccplor. 
Hazard Indices (i.e.. summation of the hazard quotints) are used only fw comparison purpasss 

and da not mfled adual additive noncardnopsnic effects 
Estimated cancer and noncancer dsks assume a Csnbal Tendency Exposum GTE). 
The repessnlativs ooncanbation is sslect@J as presented in a pfewding data evalualion table. 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 



Table K-3.3.8 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -Sediment 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

5.73. Silver 
490 senzqo)pyrene 7.2OE-09 NT 7.2OE.09 1.49E-08 NT 1.49&08- MOE-09 NT 5.6OE-09 2.05E-08 NT 2.05E.08 

1 r,mr 

Nolrs: 

UnRs are @kg far organiu, m@g for inorganics. 
NT - No toxicity factor (slops fador w RD) is applicaMe for the selected COPCs for lhis expxura mule. 

Risks due to lead are evaluated separalely using the IEUBK or adult loticity model. 
NA - Exposure mute not applicable for that substance in thal medium for Ihal rscepior. 
Hazard lndiuts (i.e., summa@an of the hazard quotients) are used only forcompPdson plrpases 

and do not reflect actual additive noncatinogenic effects. 
Estimated cantor and non~~ncer risks assume B Central Tendency Exposure (CTE). 
The representative mnwnbation is seladed as presented in a preceding data evaluation taMI. 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 

SITE NAME: Site 39141 Organics Plant/Scrap Yard 

EXPOSURE SCENARIO: RMElCTE 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May l&l998 

LEAD MODEL Version 0.99d 

AIR CONCEN!L'RATION: 0.100 uq Pb/rn3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of OutdOor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
o-1 1.0 2.0 
l-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER COnC: 11.30 uq Pb/L 
WATER Consumptioni DEFAULT 

SOIL & DUST: 
ad.1 : constant COPC. 
Dust: constant cont. 

Age Soil (uq Pb/q) House Dust (uq Pb/q) 
o-1 942.0 942.0 
l-2 942.0 942.0 
2-3 942.0 942.0 
3-4 942.0 942.0 
4-5 942.0 942.0 
5-6 942.0 942 .o 
6-7 942.0 942.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 uq Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 uq Pb/dL 

CAIm3LATJZD RLOOD Pb and Pb UPTAKES: 

Lung Abs. (%) 
32.0 
32.0' 
32.0 
32.0 
32.0 
32.0 
32.0 

0.5-lt 
1-2: 
2-3; 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 
-m-s-- 

0.5-1: 
l-2: 
Z-3: 
3-41 

‘4-S: 
5-6~ 
6-7: 

Blood Level 
(W&l 

-------w--- 
11.3 
13.2 
12.4 
12.0 
10.2 
a.7 
7.8 

Diet Uptake 
(ug/day) 

2.14 
2.15 
2.49 
2.48 
2.55 
2.76 
3.09 

Total Uptake Soil+Dust Uptake 
( W day 1 (w/day) 

------------ ------------ 
21.66 18.62 
32.63 28.35 
34.14 29.33 
35.21 30.29 
29.25 23.99 
27.87 22.16 
27.36 21.23 

Water Uptake Paint Uptake Air Uptetke 
wg/day) (w/day) ( uq/ dap ) 

------------ ------------ ------m.- 
0.88 0.00 0.02 
2.10 0.00 0.03‘ 
2.26 0.06 0.06 
2.38 0.00 0.07 
2.64 0.00 0.07 
2.86 0.00 0.09 
2.95 0.00 0.09 



IEIJBK MODEL - Exposure to Lead (Page 2 of 2) 

SITE NAME: Site 39141 Organics Plant/Scrap Yard 

EXPOSURE SCENARIO: RME/CTE 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May 15,1998 

cutoff: 18.0 ug/dL 
% f&our: 55.58 
% Below: 44.50 
C. Mean: 1i.l. 

8 10 20 363 40 50 60 

LEAD 8.99d BLOOD LELD CONCENTFWTION <ug/dL> 
0 to 72 Nonths 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: SITE 39141 ORGANICS PLANT/SCRAP YARD 

LOCATION: DIV-NSWC, INDIAN HEAD, MARYLAND 

RECEPTOR: FULL-TIME EMPLOYEE - REASONABLE MAXIMUM EXPOSURES 

DATE: MAY 15,1998 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 
concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA Recommendations of the 
Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil, December 1996). 

RELEVANT EQUATIONS: PbBatirr, centi, = PbBatirr, r, + (PbS x BKSF x IR, x AF, x EF,)/AT 

and 

Exposure GSD, = 1.0 - 2.4; PbBdUkO = 1.7 - 2.2 

Parameter Description (units) Adult 1 Adult 2 Adult 3 Adult 4 

PbBatin. o Typical blood lead concentration in adult women of child-bearing age in 1.7 1 1.7 1 2.2 1 2.2 

PbS 

BKSF 

R 

AFs 

EF, 

AT 

GSQ, arwt 

absence of site exposures (ug/dL) 

Site-specific soil lead concentration (mg!kg) 

Biokinetic slope factor (unitless) 

Intake rate of soil, includes outdoor soil and indoor soil-derived dust (g/day) 

Absolute gastrointestinal absorption fraction (unitless) 

Exposure frequency (days/year) 

Averaging time (days/year) 

Estimate of individual geometric standard deviation among adults (unitless) 

Constant of proportionality between fetal blood lead concentraiton at birth and 

maternal blood lead concentration (unitless) 

942 942 942 942 

0.4 0.4 0.4 0.4 

0.100 0.100 0.100 0.100 

0.12 0.12 0.12 0.12 

250 250 250 250 

365 365 365 365 

1.8 2.1 1.0 2.1 

0.9 0.9 0.9 0.9 

Note: According to the cited guidance document, this adult exposure model is not applicable for infrequent site exposures, where the EF, is less than 1 day/week. 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: SITE 39/41 ORGANICS PLANT/SCRAP YARD 

LOCATION: DIV-NSWC, INDIAN HEAD, MARYLAND 

RECEPTOR: FULL-TIME EMPLOYEE - CENTRAL TENDENCY EXPOSURES 

DATE: MAY 15,1998 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 
concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 
Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil, December 1996). 

RELEVANT EQUATIONS: PbB.tin,,M = PbBaan, 0 + (PbS x BKSF x IR, x AF, x EF.)IAT 

and 

Note: According to the cited guidance document, this adult exposure model is not applicable for infrequent site exposures, where the EF, is less than 1 day/week. 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: SITE 39141 ORGANICS PLANT/SCRAP YARD 

LOCATION: DIV-NSWC, INDIAN HEAD, MARYLAND 

RECEPTOR: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

DATE: MAY 15,1998 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 
concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 
Technical Review Workgroup for Lead for an Interim Approach to Assessinq Risks Associated with Adult Exposures to Lead in Soil, December 1996). 

RELEVANT EQUATIONS: PbB.M, m = PbB,M, 0 + (PbS x BKSF x IR. x AF, x EF,)/AT 

and 
Pbb,,, o.s = PbB.ut. cenbal x GSDI, adun ‘~4~ x betaumrtem~ 

Exposure GSD, = f.8 - 2.1; PbBtiulso = 1.7 - 2.2 

Parameter Description (units) Adult 1 Adult 2 Adult 3 Ad& 4 

Pbei, o Typical blood lead concentration in adult women of child-bearing age in 1.7 1.7 2.2 2.2 

absence of site exposures (ug/dL) 

PbS Site-specific soil lead concentration (mg/kg) 942 942 942 942 

BKSF Biokinetic slope factor (unitless) 0.4 0.4 0.4 0.4 

1% Intake rate of soil, includes outdoor soil and indoor soil-derived dust (g/day) 0.480 0.480 0.480 0.480 

Note: According to the cited guidance document, this adult exposure model is not applicable for infrequent site exposures, where the EF, is less than 1 day/week. 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: SITE 39/41 ORGANICS PLANT/SCRAP YARD 

LOCATION: DIV-NSWC, INDIAN HEAD, MARYLAND 

RECEPTOR: CONSTRUCTION WORKER - CENTRAL TENDENCY EXPOSURES 

DATE: MAY t5,1998 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 
concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 

estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 
Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil, December 1996). 

RELEVANT EQUATIONS: PbBabn, cmsal = PbBahrr, 0 + (PbS x BKSF x 1% x AF, x EF,)IAT 

and 

Pbbetat, 0.95 = PbBam, cmtm~ X GSDi, ati~“~’ X R~~materna~ 

Note: According to the cited guidance document, this adult exposure model is not applicable for infrequent site exposures, where the EF. is less than 1 day/week 
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Table K-3.4.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - All Soils 
Site 47. - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Units are @kg for organ@ mg4kg for inorganics. 
NT - No toxicity factor (&+‘a fPdor M RR3) is applicable Ear tie selected COP@ for this SWXure mute 

Risks due to lead are evaluated separately using the IEUSK or adult toxicity model. 
NA - Expsum mute not +plicpbls for thal substance in that medium for that reWator. 
Hazard lnc6cas (i.e.. summation of the hazard qwlientr) we used only for mmparison prposes 

and da not reflect actual additive nancarcinogenic effects. 
Estimated ancer and nanesncar risks assum+ a Reasonable Maximum Exposum (RME). 
The reprersntative mncantrstion is sel%ded as pmsented in a p”ding d&a evaluation table. 
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Table K-3.4.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

11640 Aluminum NT NT NA NT NT NT NT NA NT NT NT NT NA NT NT 
5.43 Arsenic 9.93E-M 2.62E-06 NA 4.09E-09 l.XE-05 3.93B06 8.444b09 NA 5.93E-09 1.03E~33 1.29=5 9.OBE-M -NA~~-~- 9.92E-09 2.19805 

_ 29500 troll -NT.. -. NT NA NT NT NT NT NA _ NT NT NT NT --E!L -NT-.- -cr- 
196 senro(a)pyrene 1.57B05 NT NA 3.03G11 1.57E-C6 6.72B07 NT NA 4 32E-11 6.72E47 2.24E-06 NT NA 7.35E-11 2.24E-09 

Total Risk: l.OSE.95 2.6ZE.99 NA 4.11E-99 1.3lE-05 4.50E-99 6.UE46 NA S.AE-09 1.09M5 1.59E45 9.06E46 NA 9.99E-99 2AlE45 

Units am ugfkg far organics, m&g for inorganics. 
NT - No toxicity factor (slope fador or RID) is @icaMe for lbs selected COPCo for this exposure mute. 

Risks due to lead an evaluated separately using tbs IEUSK or aduil toxicity Ml. 
NA - Exposure mute c-at applicable far that substance in that Mum for that receptor. 
Hazard Indices (i.e.. sumnation of the hazard quotients) are used only for CamparisOrI purposes 

and do not r&d actual additive ncixarcinegrnic effects. 
Eslimated cancer and noncanc~r risks (18s~~ a Reasonable Maximum Exposure (RME). 
The repmssntativs concentration is selecled as presented in a preceding data evaluation table,. 



Table K-3.4.2 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 42 -Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 
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Table K-3.4.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 42 -Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Units are uglL. 
NT - No toxicity factor (slope factor or RfC) Is applicaMe for Ihe selected COPCs for this exposure mute. 

Risks due to lead 8re evalusi.sd separately using the IEUBK or adult toxicity model. 
NA - Exposure mute not af@ieaMe fw that substance in that medium for that receptor. 
Hazard lndiess (Le.. rummation of me hazard quotients) are used only for compafison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cantor and noncaneer risks asrums a Reasonable Maximum Exposure (RME). 
The representative concenIm+&n is selected af pmrenled in P pfeceding data evaluation table. 



Table K-3.4.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Groundwater 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes 

Units *TO u@L. 
NT - No toxiciiy f&or (slope fador or RfD) is applicable for the releded COPCs far this expasum mute. 

Risks due to lead am evaluated Sepamlelv urina the IEUBK or adun bxicitv model. 
NA - Exposure mute not app4icaMe for that tudrtanci in thal medium for thal re&tor. 
Hazard Indices (i.e., summation of the hazard quolienls) are used only for comparison prrposes 

and da not reclad aclual additive noncaninogenic effect% 
E~timad cancer and noncancar risks assume a Reasonable Maximum Exposure (RME). 
The representative mncentration is selected as presented in a pmceding data evaluation We. 
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Table K-3.4.4 

Estimated CTE Cancer Risks and Noncarclnogenic Hazard Indices - Groundwater 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

units*reugL 
NT - No toxidly faclw (slops fador or RfD) is applicable far the selecled COPCs for this exposure mute. 

Risks due la lead are evaluated separately using Ihe IEUBK w adull toxidly model. 
NA - Exposure mute not applicaMs for that substance in thal medium for that mmptor. 
Hazard Micas (i.e., summation of the hazard quotients) are used only for comparison prrpuses 

and do not reflect actual additive noncarcinogenic effeds. 
Estimated cancer and noncancer risks assume a Cenbal Tendency Expxure (CTE). 
The representative mnwnb-ation is selected as fxesented in a preceding data evaluation table. 



Table K-3.4.4 

Estimated CTE Cancer Risks and Noncarclnogenic Hazard Indices - Groundwater 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

UnL *r* ug/L. 
NT - No IoxkAty fador (slope fador or RfD) is applicable for me selsded COPCs for this expxure mute 

Risks due to lead are evsluHed separateiy using tie IEUEK or adult loxidly model. 
NA - Exwsure route not epdicable for that sub&awe in that medium for that reo?@w. 
Hem-d In&es (i.e.. summaiion of the hazard quotients) are used only fw comparison ~wfmses 

and do not reflect aclusl additive noncarcinogenic effecls. 
EItimated canc8r and noncancer risks assume a Central Tendency Exposure (CTE). 
The mprssentative concentration is selec+ed PI presenled in a preceding daba evaluation table. 
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Table K-3.4.5 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -Surface Water 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

;~,.-, 
~‘:“Edl~led nuardindax” 
.;,zA:,) R-&&j&,, m&, 

,; :: Em wsz.w ltldd _,._: rislhmytimrp b$a-c;  ̂:. 
<:,,,P:R&&@&& ,,, ^ .6 :,‘,-uTm 

F$llplg~ coirsr Rk 
‘..i .: ‘: RmidentiCMld , 

,’ O”‘.” ,‘YLyi &$#& -2, 
Td+ fn!+m oemlal ~Toi$l 

i _i_ ., :f.,‘,’ .contsd vi; .., ,,I _ entd 

4.2 Arsenic &WE-03 3.OOE-04 6.4&03 1.75E-03 EO.- 1.94E-03 2.65E-03 2.24E-04 3.06E-03 3.16E-07 l.l6E-06 3.27E.07 --~ 
21600 .lron 4.25E-02 1.46E-03 4.40E-02 9.1OE-03 Q.lOE-04 l.OOE-02 1.48E-02 ,.lOEX!3 1.59E-62 NT NT FIT-- 

15.4 Lead NT NT NT NT NT NT NT NT NT NT NT 
1520 Mangansss 3.66E-02 1.35E.03 4.WE-02 &26E-03 6.28E-M 9.lOE-03 1.35Ed2 i.WE-03 1.45E-02 NT NT NT 

-0.17 Memvy 
--__ 

NT NT NT NT NT NT NT NT NT NT NT NT 
Total RisL: S.93E-02 3.13E-03 X24-02 l.SlE-S? 1.92E-03 2.11Ea2 3.1lE02 2.33E.03 3.35C.02 3.16E47 1.16E46 3.27E.07 

Units am q/L. 
NT - No loxicity fador (slop factor or RfD) is applicable for the selected COPCs for this exposure mute. 

Risks due to lead are evaluated separately using the IEUBK or adult toxi&y model. 
NA - Exposure mute not spplicah’e for that subslanca in that medium for that recapfor. 
Hazard Indices (i.e.. summalion of the hazard quotients) am used only for comparison pwposes 

and do not r&cl actual additiw noncaninogenic effects. 
Estimated cancer and noncancertisks assums a RsasonaMs Maximum Exposure (RME). 
The repressnlativs concentration is selected as pfesenlsd in a pmcading data evaluation table. 
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Table K-3.4.6 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices -Surface Water 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units are u@L. 
NT - No toxiuly f&or (slope fador or RfD) is npplicaMs for the selected COP& far this ~~PDW’O mute 

Risks due to lead are evaluated separately using Ihe IEUBK or aduH toxicity model 
NA - Exposure mule not applicaMe for that subslance in that medium for that receptor. 
Hazard indices (i.e., summation of the hazard quoliants) are used only for comparison purposes 

and do ntrt reflect actual add&w noncatinagenic effects. 
Estimale., cancer and noncancsr risks assume P Central Tendency Exposure (CTE). 
Ths mp-esmtatiw cnmsnbatica is sslected as presented in B pmcading data evak~alion table. 
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Table K-3.4.7 

Estimated RME Cancer Risks and Noncarcinogenic Hazard indices - Sediment 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units are ugfkg fororganics. mglkg for inorganics 
NT .- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure mute. 

Risks due to lead we evaluated separalety using the IEUBK or adult toxidty model. 
NA - Exposure route not sp#icaMe for that substance in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not rerlect actual sddilive noncareincgenic effects. 
Estimated cancer and noncancar risks assum+ a Reasonable Maximum Exposure (RME). 
The representattve concenlration is selected as presented in a preceding data evaluation table. 





Table K-3.4.8 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard indices -Sediment 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Units are @kg for organiw. mglkg for inorganics. 
NT - No loxicity factor(slape factor or RtD) is applicable for the selected COPCs for this exposure mute 

Risks due to lead are evaluated separately using the IEUBK or eduli toxicity model. 
NA - Exposure mute not applicable for the1 substance in that medium for lhst receptor. 
Hazard Indices (I..%, summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual addWe noncarcinogenic effects 
Estimated cancer and noncancer riskr assume e Central Tendency Exposure (CTE). 
The representative concentration is selected es presented in a preceding dala evaluation table. 



Table K-3.4.8 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices - Sediment 
Site 42 - Olson Road Landfill 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units we uqlkg for organics, mg/kg for inorgamcs. 
NT - No toxidty factor (slope factor or RD) is applicable for the selected COPCs for this exposure route 

Risks due to lead are evaluated separatety using the IEUBK or adult toxicity model. 
NA - Exposure route not applicabte for that substance in that medium for that receptor. 
Hazard Indices (i 8.. summakon of the hazard quotients) are used only for comparison purposes 

and do not reRecl actual additive noncarcinogenic effects. 
Estimated cancar and noncancer risks assume a Central Tendency Exposure (CTE). 
The representative concentration is selected as presented in a preceding data evaluation table 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 

SITE NAME: Site 42 - Olson Road Landfill 

EXPOSURE SCENARIO: RME 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May l&l998 

LEAD MODEL Version 0.99d 

AIR CONCBNTRATION: 0.100 ug Pb/sl3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors {hr) Vent. Rate (m3/day) 
O-l 1.0 2.0 
l-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER COnC: 575.00 ug Pb/L 
WATRR Consumption: DEFAULT 

SOIL & DUST: 
soil: constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust (ug Pblg) 
o-1 376 .O 376.0 
1-2 376.0 376.0 
2-3 376.0 376.0 
3-4 376.0 376.0 
4-5 376 .O 376 .O 
5-6 376.0 376.0 . 
6-7 376.0 376.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAtiT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
------ 

0.5-l: 
l-2: 
2-3 : 
3-4: 
4-5 : 
5-6 : 
6-7 : 

YEAR 
--m--w 

0.5-l: 
l-2: 
2-3 I 
3-48 
4-5 I 
S-6 : 
6-7 : 

Blood Level 
(W/&l 

21.3 
29.8 
29.9 
30.0 
30.1 
29.9 
28.9 

Diet Uptake 
(w/day) 

1.67 
1.42 
1.67 
1.69 
1.71 
1.85 
2.09 

Total Uptake 
(w/day) 

-------m.---- 
42.28 
79.60 
86.57 
92.64 
98.21 
105.31 
109.45 

Water Uptake Paint Uptake 
(w/day) tug/day) 

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

34.79 0.00 
70.66 0.00 
76.99 0.00 
82.63 0.00 
90.01 0.00 
97.43 0.00 
101.52 0.00 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soil+Dust uptake 
w/day 1 

------------ 
5.80 
7.49 
7.84 
8.26 
6.42 
5.93 
5.74 

Air Uptake 
(ug/dw) 
------~-- 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 

SITE NAME: Site 42 - Olson Road Landfill 

EXPOSURE SCENARIO: RME - 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May 15,1998 

cutoff: l.0.Q u@dL 
x above: 97.92 
% 801ou: 2.88 
C. Item: 27.9 

8 29 48 68 80 188 128 
-D 0.99d BLOOD LERD CONCENTRATION <ug/dL> 

0 to 72 Months 
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IEUBK MODEL - Exposure to Lead (Page 1 of 2) 

SITE NAME: Site 42 - Olson Road Landfill 

EXPOSURE SCENARIO: CTE 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May l&1998 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 uq Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
o-1 1.0 2.0 
l-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKINO WATER Cone: 192.00 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL P DUST: 
soil : constant cont. 
Dust : constant cont. 

Age soil (ug Pb/g) 
o-1 24.0 
1-2 24.0 
2-3 24.0 
3-4 24.0 
4-5 24.0 
5-6 24.0 
6-7 24.0 

House Dust (ug Pb/g) 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 . 
24.0 

Additional 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: 

--w--- 

0.5-l: 
1-2: 
2-3: 
3-4 : 
4-5 : 
5-6 : 
6-7 : 

YEAR 
-m-w-- 

0.5-1: 
l-2: 
2-3 : 
3-4 2 
4-5 : 
5-6 t 
6-7 : 

Blood Level 
tug/-) 

----------- 
9.6 
14.3 
14.3 
14.1 
14.0 
13.9 
13.4 

Diet Uptake 

(w/day) 
----------- 

2.23 
2.06 
2.38 
2.37 
2.34 
2.50 
2.80 

Total uptake 
(ug/dw) 

------.m----- 
18.26 
37.02 
39.83 
41.80 
44.08 
47.06 
48.65 

water Uptake 
(ug/daY) 

__---------- 
15.51 
34.23 . 
36.67 
38.62 
41.11 
43.95 
45.27 

Lung Abs. (%) 
32.0 
32 .O 
32.0 
32.0 
32 .O 
32.0 
32.0 

Soil+Dust uptake 
tug/day 1 

------------ 
0.49 
0.69 
0.71 
0.74 
0.56 
0.51 
0.49 

Paint Uptake Air Uptake 

(w/day) (udda!r ) 
------------ --SW--.-- 

0.00 0.02 
0.00 0.03 
0.00 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
0.00 0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 

SITE NAME: Site 42 - Olson Road Landfill 

EXPOSURE SCENARIO: CTE 

LOCATION: IHDIV-NSWC, Indian Head, Maryland 

DATE: May IS,1998 

LEIlD 0.99d 

cutoff: 10.8 ug/dL 
% Above: 69.83 
% Below: 30.17 

28 38 40 se 
BLOOD LElD CONCENTRBTION <us/dL> 

8 to 72 Nonths 





Table K-3.5.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -Surface Soil 
Site 44 -Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Units am ug4kg lor orpanics. mglkg for inorganiur. 
NT - No loxi* fador (slope fatior or RR)) is applicable for the sslecled COPCs fcf this sxposum mule. 

Risks due to lead am evaluated asparately using the IEUBK or adult trxdcily model. 
NA - Exposum mulo ml applicable forthal substance in lhat medium for that recapkx. 
Hazard Indices (i.e.. sumnation of the hazard quotisnls) are used only for comparison purposes 

and do not mfled achral additive noncaninogenic effects. 
Estimated cancer end noncancsr risks assure a Reasonable Maximum Exposure @WE). 
The mpmsentalive cnncsnkation is ssleded IS presented in a preceding data evaluation table. 



Table K-3.5.1 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices - Surface Soil 
Site 44 - Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units a* ugikg for ofganics, mglkg for inorganio. 
NT - No toxicity factor (slope factor or RD) is appIicaM.3 for+& selected COPCs for this sxposum mute. 

Risks due to lead an evaluated separately using the IEUBK Or adull taticily model. 
NA - Exposum mute not applicable fw that substance in thal medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and da not mflecl actual additive noncstinogenic effect.% 
Estimated cancer and noncancer dsks wsumo a Reasonable Maximum Exposure (RME). 
The representative concentration is selected as presented in a preceding data evaluation IBM% 

‘2 



Table K-3.5.2 

Estimated CTE Cancer Risks and Noncarclnogenic Hazard Indices - Surface Soil 
Site 44 - Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

12800 llrnil [ 1.83E-02 t 3.15E-03 1 NA 1 NT 1 2.14G02 1 1.25E.03 1 2.15E.04 1 NA [ 71 1.47E.03 1 l.WE-03 1 I.62504 1 NA 1 NT 1 1.25E-03 
ITotal Rist 1 2.3SE42 1 6.25E-S3 1 NA 1 NT 1 2.99E-02 1 1.62EJ3 1 4.28E-S4 1 NA 1 NT 1 2.OSE-W 1 1.4lE-03 I 3.21E.M ( NA 1 NT 1 1.73E-03 

Notes: 
Unils are ugAg for organics, mg for inorganiu. 
NT - No IoxiMy factor (slope factor or RR)) is applicable for lhe selecled COP0 for lhir exposure mule. 

Risks due to lead are evaluated reparMy using the IEUBK or adult taxi+ model. 
NA - Ex@rure route not applicaMe for that subslance in that medium for that receptor. 
Hazard Micas (i.e.. summation of the hazard quolienls) are used only for comparison purposes 

and da not r&cl actwal additive noncarcinogenic rffedr. 
Estimated cancar and noncancer risks assume a Central Tendency Exposure (CTE). 
The mprnsenlativr concentration is selected as pfesenled in a -ding data evaluation Me. 



Table K-3.5.2 

Estimated CTE Cancer Risks and Noncarcinogenlc Hazard Indices - Surface Soil 
Site 44 -Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Unit3 are qkg for organiw, mgikg for inorganics 
NT - No toxiciiy factor (slap factor or RR)) is applicable for the selected COPCs for this exposure mute. 

Risks due to lead are evaluated separateiy using the IEUBK or adult toxidly model. 
NA - Exposure mute not applicable forthal substance in that medium for Bat rM+lor. 
Ham-d lndicas (i.e.. summation ofths hazard quotients) are used only for comparison purposes 

and do not reflect adual additive noncaninog&c effeds. 
EsUm&d cancer and noncancar risks assume a Central Tendency Exposure (CTE). 
The repressntativs mncantration is s&dad as pmssnled in a -ding data evaluation table. 



‘i. 

Table K-3.5.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard indices -All Soils 
Site 44 - Soak Out Area 

IHDIV - NSWC, lndlan Head, Maryland 

25300 Nilmcalluloss NT NT NA NT NT NT NT NA NT NT NT NT NA NT NT NT NT NA NT NT 
4.4 Arsenic 6.06E-02 2.56E-02 NA NT 

NT 
8.62E-02 l.BBE-01 5.5OE-02 NA NT 2.43E-01 2.0lE-02. 3.38&02 NA NT 5.39B02 3QOE-07 1.65E-07 NA l.ffi808 5.73E-07 

15700 h” 2.16E-01 2.7lE-02 NA 2.43E-01 6.69E-01 5.83E-02 NA NT 7.27B01 7.17E-02. 3.58E-02 NA NT - l.OBE-Oil NT NT NA NT NT 
Total RisL: 2.77E.M 5.2t.E.02 NA NT 3.3QE-01 8.57E41 1.13E41 NA NT 9.7QE41 918E42 6.87E42 NA NT 1.6lE-41 3.SOE47 1.6sM7 NA llbE.08 5.73E.07 

Notes: 

Units *re u@kg for org*nics. mgiXg for inorganiw. 
NT - No loxieily factor (slope factor or RR)) is applicable for the selected COPCs for this exposure routs. 

Risks due IO lead are evaluated separately using the IEUBK or adull ImMiy model. 
NA - Exposum mule not applicaMs forthal subslanca in that medium forthal rewptor. 
Ham-d Indices (Le., summation afthe hazard quaCents) 810 used only f~~~mparison purposes 

and do not reflect adual additive nonurdncganic effects. 
Estimated cancer and noncancer risks ~ssumn a Reasonable Maximum Exposum (RME). 
The mpresenlalive wneenlration is selected as presented in a fxecading data evaluation table. 



Table K-3.5.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 44 - Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Units *ra uglkg for organiw, mgJkg for inorganics. 
NT - No toxicity fador (slope factor or RID) is applicable for the s&clad COPCs for this exposure mule 

Risks due lo lead are svalualed separately using lhe IEUBK or adult toxicity model. 
NA - Expsum mute nd applicable for that subslance in that medium for lhat W.03plOr. 
Hazard Indices (i.e.. summalion of the hazard quotienls) are used only for comparison pur!msas 

and do not mned adual additive nOnaninogeniC effects. 
Eslimaled cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 
The rspmssntative mncsnbation is selected 8s presented in a preceding data evaluation Iable. 

? 



Table K-3.5.4 

Estimated CTE Cancer Risks and Noncarclnogenic Hazard Indices -All Soils 
Site 44 - Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Unb *re uglkg far organiu. mgikg for inorganicc. 
NT - No toxicity factor (slop faclw or RiD) is applicpblo for lhe sslecled COPCs for this sxpsum mule. 

Risks due lo lead are evaluated sspamleiy using lha IEUBK or adull loxicily model. 
NA - Exposure mule not applicable for lhat substance in that medium for lhal receptor. 
Hamtl Indices (i.e.. summnlion of the hazard quotisnls) am used onb for comparison purposes 

end do not mlle.d pclual addQi~ nonwtiqnic effecls 
Estimated cancer and noncancar risks assume a Cenlral Tendency Exposure (CTE). 
The npressnlMi~ conmnLralion is sslecled as presented in P fxeceding dala evaluation taMa. 

Page 1 



Table K-3.5.4 

Estimated CTE Cancer Risks and Noncarclnogenic Hazard Indices -All Soils 
Site 44 - Soak Out Area 

IHDIV - NSWC, Indian Head, Maryland 

Notes: 

Unils are ug%g for organics. mgtg for inorganics. 
NT - No toxicity factor (slope fador or RD) is applicaMe for lhs salecled COPCs for this exposure mule. 

Risks due lo lead am svalualsd sspmle$ using lhe IEUBK or adult loxicily model. 
NA - Expsum mule not applicable for lhal substance in lhal medium for that rec@X. 
Ham-d Indices (i.e., summtion of lhe hazard quofienls) are used only for comparison purpasss 

and do no1 reflect adual addtiw noncarcinogenic effects. 
Estimated cancer and noncancar risks assume a Csnbal Tendency Exposure GTE). 
The represenlative eoneenlration is sslecled as psenled in a preceding &la evaluation lab+3 



APPENDIX L 

ECOLOGICAL RISK ASSESSMENT CALCULATIONS 

i. 
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FOODCHAIN MODELING EXAMPLE CALCULATION 

AQUATIC RECEPTOR 

NSWC INDIAN HEAD, MARYLAND 

Great Blue Heron 

(Conservative Inputs) 
Body Weight 2.2290000 kg 
Food Ingestion Rate 0.6000000 kg/day 
Water Ingestion Rate 0.1200000 L/day 
Sediment Ingestion Rate 0.0540000 kg/day 

Sediment Water Fish 
Analyte Concentration Concentratior Concentration Dose NOAEL LOAEL NOAEL LOAEL 

OwW OWL) (WW (mglkglday) (mglkglday) (mglkglday) l-Q 
1 
IiQ, 

Volatile Organir P-mn-~*nrl= r V”“‘p#““.‘Y’ 

l.l-Dimethylhyd ~~ , razine 1 85.5 1 0 1 85.5 1 25.086137 1 NA 1 NA / NA i Nti 
l-2.4-Trichlorobenzene i 0 I 0.001 I 0 1 5.384E-05 1 NA 1 NA i NA i fi 

. - I  ~~ ~~ ,  

2-Butanone 0.39 0 0.39 0.114428 NA NA NA 
Acetone 5.8 0 5.8 1.7017497 NA NA NA 
Carbon Disulfide 0.023 0 0.023 0.0067483 NA NA NA 
Chloromethane 1 0.017 1 0 1 0.017 1 0.0049879f NA 1 NA 1 NA 
Trichloroethene 0 1 0.001 1 0 1 5.384E-05 1 NA 1 NA 1 NA 

0 1 0.033 1 0.0096824 / 10 1 100 
0 I 0 084 I0.01877791 10 I 100 

Semivolatile Organic Compounds 

~ 

9.68E04 
1.88E-03 

24 IO.07041721 ii 1 160 1 7.04E-03 1 7.04 0 0.:. 
0 0.17 0.0498789 ii 100 
0 0 32 0.0938896 10 100 

0 0181911 IO 100 

- 
4.99E-03 
9.39E-03 
1 82E-03 

-_.._- \_,_____ - . -..- _.-- I _.-- 

Benzo(g,h,i)perylene 1 0.062 I 0 1 0.062 , .._ ._ ._. , 
46 

’ .---- - 
Benzolk\fllrnmnthnnn 1 fl 17 I 0 1 0 17 I 0.0498789 1 1 100 

B&(2-I 
\._,_._____._._ 

-..- _. I 

--. 
I .------I ------ 

Ethylhexyl)phthalatb 0.41 I 0.001 I 0.41 I012034991 1-1 I 11 I 1 OSE-01 I l.OSE-0 
2; 0.0733513 10 lb0 7.34E-03 
64 0.1877793 0.11 1.1 1.71E+OC 
59 n 1731fi7R Ill inn 1 73F-n7 

-- 
l .82E-0 

7.34 -- 
1.71 E. -- 
1 73F. 

Nitrocellulose 1 1580 1 0 1 1580 1 463.58008 1 0 0 
Nitroguanidine 1 1.88 1 0 ( 1.88 1 0.5516016 1 NA 1 NA 
Metals and lnoraanics 

Aluminum 20500 
Antimony 0.69 
Arsenic 16.6 
Barium 182 
Beryllium 1.6 
Cadmium 3.8 
Calcium 4730 
Chromium 43.3 
Cobalt 34.7 

0.104 
49.1 

0.0376 
0.0063 
0 154 __rr_. I ._. _..-. 

Iron 1 43800 1 16.7 1 431 

- - _._-- _. ..__ - 
xl x=sl711 I n I n NA 1 



FOODCHAIN MODELING EXAMPLE CALCULATION 
TERRESTRIAL RECEPTOR 

NSWC INDIAN HEAD, MARYLAND 

Short-Tailed Shrew 
(Conservative Inputs) 

Body Weight 

Food ingestion Rate 

Water Ingestion Rate 

Soil lngesbon Rate 

0.0150000 kg 

0.0105000 kg/day 

0.0037500 L/day 

0.0010900 kg/day 

Soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL lAnaMe 

(mgMt) (mW) (mdkg) (mg/kg/day)l(mg/kglday) (mglkg/day)l HQ, 1 HQ, 

Volatile Organic ~n-nn*tn~e 
Acetone V. IL u V. IL Y.VIL, L .Y -- “.&,& . . ._“_& WV 

Carbon Disulfide 0.003 0 0.003 0.002318 11 70 2.11 E-04 3.31 E-05 

Toluene 0.009 0 0.009 0.006954 26 260 2.67E-04 2.67E-05 

1.2,4-Trichlorobenzene 4.8 0.001 4.8 3 7”O”S -. - - - - NA . NA NA NA 

Trichloroethene 0 0.001 0 1 0.00025 1 0.7 1 7 1 3.57E-04 1 3.57E-05 1 

Semivolatile Organic Compounds 
Z-Methvlnanhthalnnn 1 0 69 1 0 I 069 I 0.53314 I 1 1 10 t 5.33E-01 i 5.33E-02 ‘.‘--“I’.‘- r”-‘.-‘-.‘- I _... 

h”~+hUl..k~“nl I “3 I n I ng lni~~???l n l n I MA I NA 4-,.,.Zu,r,r, ICIIVI 

Acenaphthene 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Be,,z,-,(g,h i\nmrvlran~ 

BenzolkY 

“.L -.- “, .“-I--_ 1 . . . . . . 

0.56 0 0.56 0.4326933 1 1 1 10 1 4.33E-01 1 4.33E-02 
0.1 0 0.1 0.0772667 1 ‘I 1 ,,-, 1 77-J=-“9 I 771.K03 

0.94 0 0 94 0 726301 02 

2.8 0 L..e 

2 0 2 

34 0 3.4 
1 r; n 1s 

i lid,. 
“\’ ~.‘.,,,‘~~,‘,r.‘.“~~‘.~ -. , , _._“. -. --- - - -. - -- -. -. - -- -. -. - 03 

Carharnle 1 024 1 0 I 024 I 0.18544 I 1 I IO t 1.85E-01 I 1.85E-02 

-. - 
6.18E-04 

c\ 
_. 
0.85 

0.59 

~ 

0.14 

2.9 

0.34 

“.“““, ““. .- -.-.- “. 

1 04558733 1 0 1 0 / NA 

45830 

10 

2.36E-05 

224E+(10 

4583 

1 

Indeno(l.2.bcd)pyrene 1.6 0 1.6 

Naphthalene 0.98 0 0.98 

Phenanthrene 1.9 0 1.9 
p.,h.“.. c, n nn, El u. I 

0 
” 

- 

4,-v -vuLJ Y V.VV”“l.4 ” V. I “L-Y” Y.l 4 ,-*..--e L_ s”L~-- 

4,4’-DDE 0 0.00023 0 0.0000575 0.8 4 7.19E-05 1.44E-05 

Aroclor-1260 180 0.047 180 139.09175 0.068 0.88 2.05E+03 2.05E+02 

Endosulfan I 0 0.000031 0 7.75E-06 0.15 1.5 5.17E-05 5.17E-06 

Endrin 0 091 0 0.091 0.0703127 0.092 0.92 7.64E-01 7.64E-02 
I nnn.=.G I n I n f-w-1434~17 I I ‘I 

-.---a----- 

Nitrocellulose 1 33.2 1 0 1 33.2 1 25.652533 1 1280 1 12800 1 2.00E-02 1 2.00E-03 

Nitroguanidine [ 0.2884 1 0 1 0.2884 1 0.2228371 1 NA 1 NA ) NA 1 NA 

Metals and lnorganics 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 1 0.52 1 0 1 0.i; 1 0.4017867 1 0.66 1 6.6 1 6.09G07 1 6.09E-02 

Cxlmium I 46B I 0104 I 466 I 357696 I 1 1 IO I353F+Ol 13 53F+On 

13800 3.74 13800 10663.735 1.93 19.3 5.53E+03 5.53E+02 

10.6 0 10.6 8.1902667 0.125 1.25 6.55E+Ol 6.55E+OO 

216 0.0072 216 166.8978 0.128 1.26 1.32E+03 1.32E+02 

192 0 372 192 148.445 5.1 51 2.91 E+Ol 2 91 E+OO 

Calcium 

Chromium 

Cobalt 

[ 137000 1 49.1 1 137000 , IVIV”,.“, , v , v I .r. I .r. 

1 88.2 1 0.0376 1 88.2 1 68.1586 1 3.28 ( 32.8 /2.08E+Ol 12.08E+OO 

1 12.1 1 0.0063 1 12.1 1 9.3508417 1 1 1 10 19.35E+OOl 9.35E-01 

Copper 189 0.154 189 146.0725 11.7 15.14 1.25E+Ol 9.65E+OO 

Cyanide 0.52 0 0.52 0.4017867 68.7 687 5.85E-03 5.85E-04 

Iron 53000 16.7 53000 40955.508 0 0 NA NA 

Lead 3540 0.716 3540 2735.419 8 80 3.42E+02 3 42E+Ol 

Vanadum 1 30.1 1 0.0149 1 30.1 1 23.260992 1 0.21 1 2.1 1 l.llE+O21 l.llE+Ol 

Zinc 1 538 1 1.15 / 536 1 414.43683 1 160 1 320 /2.59E+OOl 1.30E+OO 
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APPENDIX M 

GEOPHYSICAL INVESTIGATION 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

INTRODUCTION 

Magnetic surveys are used to map the presence of perturbations in the earth’s magnetic field caused by 

anomalous geologic structure, stratigraphy or anthropogenic features. The earth’s magnetic field is 

composed of both Spatial and temporal variations. Spatially, the earth’s magnetic field is not perfectly 

symmetrical. It’s axis is offset approximately 1,000 miles from the earth’s geographic north pole. 

Numerous other high order poles and large anomalous regions also exist. These are primarily thought to 

be due to the characteristics of the earth’s iron-nickel core. In addition, the solar wind distorts the earth’s 

magnetic field to a tear-drop shape with the blunt end pointing towards the sun. Temporally, sun spots 

and solar storms also cause further short term distortion of the earth’s magnetic field. Drift of the magnetic 

field due to solar storm activity is commonly referred to as diurnal drift and is generally only present during 

the daylight hours. On a local scale, the earth’s magnetic field is further distorted by the presence of . . ,.._ 
magnetic minerals or buried metallic objects. 

Localized magnetic anomalies in the earth’s magnetic field are caused by two different kinds of 

magnetism: induced or remanent magnetization. Induced magnetization occurs when the ferrous material 

acts as a magnet as a result of being in the presence of the magnetic field. Objects that exhibit induced 

magnetization enhance the local magnetic field. The ability of an object to exhibit induced magnetization 

depends upon the amount of ferrous material present. Remanent magnetism occurs when material is 

heated to a high temperature and the magnetic domains re-orient themselves in the direction of the 

ambient magnetic field. Objects that exhibit remanent magnetism can enhance or decrease the ambient 

field. 

The presence of a buried metallic object can affect the local magnetic field differently dependilng on the 

direction of its induced and remanent magnetization relative to the ambient field and the orientation of the 

object. The direction of data collection can also affect how the anomaly is recorded. For instance, a 

buried steel drum can produce a positive, negative or combination of both depending upon its remanent 

magnetization, the direction of the ambient field and the direction of data collection. The magnetometers 

response is generally maximized when data are collected along north-south oriented survey lines. 

059802/P M-l CT0 0245 
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Depth to the target features can also be estimated. Depths or distance from the sensor to the target 

features are approximately equal to one half the width of the anomaly. A table is attached that 

demonstrates the mass of various ferrous materials verses depth of burial verses instrument response. 

Methodolonv 

High resolution total field and vertical magnetic gradient data were collected on August 16, 1997 at Site 

12, the Town Gut Landfill. Approximately 2,100 data points were collected along east-west trending 

survey lines spaced 10 feet apart. Data were collected using a Geometrix Model #858 cesium vapor 

magnetometer/gradiometer. The device utilized for this survey was equipped with two magnetic field 

sensors attached to an aluminum pole. The first sensor is located about one foot from the ground surface 

and the second sensor is located approximately three feet above the first. Both sensors record the earth’s 

total magnetic field at intervals of one second or less. Total field data are commonly used to identify large 

or deeply buried features such as geologic structure or stratigraphic changes or to identify the presence of 

buried ferrous materials. Vertical gradient data are obtained by subtracting the top sensors reading from 

the bottom sensors reading and dividing by the separation distance. Vertical gradient data are not 

affected by diurnal drift or by the presence of large geologic structures. For this reason, the vertical 

gradient data are used to identify buried anthropogenic features such as drums, metallic debris, etc. 

Total field data are collected in units of nanoTeslas (nT) in SI units where: 

1 nanoTesla = 1 gamma = IO“ Oersted 

Vertical gradient magnetic data are collected in units of nanoTeslas per meter (nT/m) 

The frequency and amplitude of the anomaly is used to determine the mass and depth of the ferrous 

material present. The polarity of the anomaly is not considered as it will change depending upon the 

direction of data collection and the direction of the objects magnetism relative to the ambient magnetic 

field. For this reason, the absolute value of the vertical gradient data were taken and used for contouring 

and data interpretation. 

2.0 RESULTS 

The vertical magnetic gradient data are presented as Figure M-l. These data were color contoured such 

that shades of deep blue represent background conditions in respect to an absence of ferrous materials. 

Background conditions were observed only in the eastern areas of the site. These areas are anticipated 
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,.’ I’ to have minimal amounts of metallic debris present on the surface or in the subsurface. The presence of 

non-metallic wastes at these background locations is possible. 

Areas that represent the presence of buried metallic debris and metallic objects are shown in color contour 

shades of light blue, green, yellow, red and purple. This area includes the southern, western and central 

areas of the site. The anomalous response observed in the extreme northern areas of the site are 

believed to be due to the presence of metallic utilities that parallel Atkins Road. The boundary and extent 

of the landfill as defined by the presence or absence of metallic wastes, can be approximated by tracing 

the light blue and green color contour line. The landfill extent was not defined in the west due to the 

presence of a pond. The landfill appears to extend to the edges of the pond and metallic wastes are 

possibly present within the near shore areas of the pond. 

The presence of large metallic objects, clusters of metallic objects or clusters of metallic debris can be 

identified within the landfilled area. These features are presented as anomalous responses zshown in 

shades of orange, red and purple. Examples of objects that commonly result in similar magnitudes of 

vertical magnetic gradient are clusters of steel drums, sheet metal, metallic household appliances such as 

washers or dryers, car or truck engines, etc. 

The remaining landfilled area is color contoured in shades light blue, green, yellow and orange. These 

anomalous responses probably represent the presence of small metallic objects and metallic debris. 

Examples of objects and clusters of objects that commonly result in similar magnitudes of vertical 

magnetic gradient are paint cans, car or truck parts, metallic food or drink containers, scrap wire or cable, 

metals from construction and demolition activities, etc. 

CONCLUSIONS 

The eastern and northeastern extents of the landfill have been defined by the magnetometer survey. The 

presence of Atkins Road and related buried utilities has prevented the definition of the landfill extent in the 

northwestern area of the site. Additional magnetometer data collected from north of Atkins Road may 

confirm that the road represents the northern boundary of landfilling. 

; ,._ 

The western extent of the landfill was not defined by the land-based field investigation due to the presence 

of the pond. The southern extent of the landfill was also not completely defined because the apparent 

landfilling activity extended further south than the pre-defined limits of the geophysical survey. The 

western extent of landfilling could be better defined by collecting magnetic data in the pond using a non- 

ferrous boat equipped with a magnetometer and sub-meter accuracy global positioning system (GPS) to 
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provide data point location data. Additional data collected toward the south may define how far the landfill 

extends toward the south. 
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GEOLOGY AND HYDROGEOLOGY 

SITE 42 - OLSON ROAD LANDFILL 

This appendix includes geology and hydrogeology information copied from the Finall Site 
Inspection Report: Phase I Olsen Road Landfill (E/A&H, 1992). The information 
includes data, tables, figures and discussions prepared by ENSAFEIAllen & Hoshall, 
and published in the 1992 report. 

References: 

E/A&H (ENSAFEIAllen & Hoshail), 1992. Final Report Site Inspection: Phase I Olson 
Road Landfill. 
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3.0 GEOLOGY AND HYDROGEOLOGY 

3.1 Regional Geology and Physiography 

The Indian Head P@nsula is located in the Atlantic Coastal Plains physiogmphic province. The 

peninsula is on the western edge of an eastwardly thickening wedge of interbedded fiuvial and 

marine deposits. This wedge was deposited during the Cretaceous and Quaternary periods and 

ranges from 650 to 900 feet thick (vroblesky, 1991). Sedimentary units in the wedge lconform 

to the underlying crystalline basement rock of the Piedmont Plateau. The wedge is composed 

of the upper Iowland Deposits and the subordinate Potomac Group (Harsh, 1990). 

The Lowland Deposits are a Quatemary sequence of fluvial sediments ranging from 0 to 150 feet 

in thickness. This sequence comprises medium to coarse-grained sands and gravels grading 

upward to silts and clays. Isolated cobbles and boulders may be found at the base (Vroblesky, 

1991). 

The Cretaceous Potomac Group consists of the Patapsco, Arundel, and Patuxent Formations and 

ranges from 650 to 750 feet in thickness (Vroblesky, 1991; Harsh, 1990). The Potomac Group 

is characterized by crossbedding, channel fills, and lateral pinching and thickening of beds 

(Hiortdahl, 1990). These formations are composed of interbedded gravels, argillaceous sands, 

and multicolored silts and clays (II. S . Department of the Navy, P-059, 1990; Vroblesky , 199 1). 

3.2 Regional Hydrology 

The main aquifer system used in the Indian Head region is the Potomac Group. The IPotomac 

Group comprises a series of water-bearing units and confiining units topped by the IPatapsco 

confiig unit. The Potomac Group aquifer system produces water of good quality and is used 

as a regional potable water source. There arc numerous local&d aquifer systems in the 

Lowland Deposits; however, it is believed that none of these systems are used for potable water 

sources due to poor water quality (Hiortdahl, 1990). 
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3.3 Site Geology 

The following section is a brief discussion of the shallow site geology determined from soil 

boring data. Complete logs for each boring are provided in Appendix B along with a copy of 

the boring log for the production well adjacent to Site 42 (Building 1728). It should be noted 

that data collected from borings depict conditions at each particuhu boring location. Strata 

divisions indicated by this data are estimated based on visual evaluation of each soil sample. 

The data represent approximate transitions between soil types. In the field, strata variations may 

occur gradually and/or at slightly different levels than those indicated by soil boring data. 

In general, the shallow stratigraphy (0 to 25 feet) of the Olson Road Landfill comprises two soil 

units. Each unit was found to be reasonably consistent across the site. These units are 

designated as Unit 1 and Unit 2: 

unit 1 Unit 1 is a reddish to brown silty clay with some sand, organics and iron 

staining. This unit was found to be approximately 10 to 20 feet thick. Many of 

the soil samples collected from the silty clay were moist or slightly moist. Sand 

stringers (1 to 3 inches thick) were commonly encountered and were usually very 

moist. 

unit 2 Unit 2 is a brown and gray poor to moderately sorted, medium- to fine-grained 

sand with minor amounts of silt and clay. This sand unit was not penetrated at 

every boring location; however, thickness was indicated to range from 5 to 10 

feet. This unit was saturated and identified as the uppermost water-bearing unit. 

Surface soil types ranged from topsoil to gravel and fill materials (wood, metal, etc.). A dark 

gray, stiff clay was identified below Unit 2. Unit 2 was not fully penetrated at every boring 

location; therefore, no comment can ‘be made regarding the continuity of the clay. The - 
southwestern portion of the site (left of the dirt road in Figure 2-l) has been filled from 5 feet 
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deep near the road to more than 15 feet deep near the ponds. This fill material includes wood, 
metal, asphalt and minor amounts of plastic. Due to the presence of wood, metal and voids, 

sample recovery was low or none in samples collected between the surface and 15 feet deep for 

borings 42B14, 42B15 and 42B16. 

3.4 Site Cross Sections 

Cross sections were completed along two traverses of the site. Section A to A’ (Figure 3-l) 

extends from monitoring well 42MW-1 to 42MW-3. Section B to B’ (Figure 3-2) extends from 

monitoring well 42MW-2 to boring 42B6. Upon examination of cross section A-A’, Unit 1 

appears to decrease in thickness from the northeast to the southwest. Alternatively, Unit 2 is 

relatively consistent in depth, but exhibits a slight, gently increasing dip to southwest. 

3.5 Site Hydrology 

The scope of work for the SI did not require the collection of the appropriate data to evaluate 

the site hydrology. Field observations and boring data indicate: 
l Isolated perched zones, usually associated with sand stringers are present in Unit 1. 

These sand stringers are relatively more permeable than the surrounding silt and clay and 

may tend hold water. 
0 The shallow aquifer is composed of a. layer of fine- to medium-gxained,, poor to 

moderately sorted sand. 
l This aquifer may be under some confiig pressure from the relatively less permeable 

unit above (Unit 1). This is evident since the apparent head measured in the monitoring 

wells was above the level of the water table indicated during drilling. The top of the 

water table was indicated to coincide with the top of Unit 2. 

The apparent water-table potentiometric surface is indicated on Figure 3-3. The mean water 

levels were calculated from one data set collected during Stage 1 (wells 42MW1,42MW2 and - 
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42MW3) and two data sets collected during Stage 2 (all wells). Table 3-l includes all ‘water 

elevation data. Based on this data, the flow of groundwater appears to be predominately to the 

south-southeast. There is some indication that flow in the northwest section of the site may be 

toward the northwest; however, this can not be verifkd based on the current data set. 

Additionai routine monitoring of groundwater level will aid in defining the shallow aquifer flow 

characteristics. 

Table 3-l 
Water Elevation Oats 

Mom sea Level 

Well No. 

Top of Casing 
Elevation 

42MWl f 42MW2 42MW3 42MW4 42MW5 42MW6 

30.68 21.37 8.27 18.37 27.06 18.28 

Depth to Water 
Stage 1 

13.32 13.68 5.55 - w- - 

Groundwater 
Elevation 

11.36 7.69 2.72 - ..- 

Depth to Water 
Stage 2(lst set) 

15.74 11.15 4.52 10.41 13.44 10.78 

Groundwater 
Elevation 

Depth to Water 
Stage(2nd set) 

15.14 10.93 4.62 10.03 12.76 10.10 

Groundwater 
Elevation 

15.54 10.44 3.75 8.34 14.30 8.18 

Average Elevation 13.35 3.45 3.41 8.15 13.96 7.84 

Note: Calculated water elevations are shaded 
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