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TYPICAL SHALLOW PIEZOMETER
I CONSTRUCTION DIAGRAM
ABOVE GROUND COMPLETION

LOCATION : -rw-c-16LsJ-*2q

CASING HEIGHT GROUND SURFACE
(FT ABOVE GROUND SURFACE)

q ft. ~ft .

ft
RESKMM SOIL

STATIC WATER LEVELAotm v
(FEET STOC)

W14101

IVINCH ID,!?: -INCH OD
SCHEDULE 40
RISER PIPE

' 794NCH ll),?~-INCH OD
SCHEDULE 40 PVC
-14D-SLOT, -5~~LENGTH

BOREHOLE
(NOMIN~`ANCH DIAMETER)

ft Hi PVC BOTTOM CAP
TOTAL DEPTH (0,,o

BEDROCK (PROBE REFUSAL)

w
c~ NOTES PIEZOMETER CONSTRUCTION
%nW) *f. IGIA)-2q DIAGRAM0 PIEZOMETER NO.:-NtoN DATE INSTALLEDI :. propm-od fm-.

L6AW - NASHMLE
DATE REMOVED: .,,-kl(, Le t PLU41RROOK ORDA14NCE WORa

'o
IT CORPORATION

NOT TO SCALE AftnibwollbelTOMWc
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TYPICAL SHALLOW PIEZOMETER
- CONSTRUCTION DIAGRAM
ABOVE GROUND COMPLETION

LOCATION : -7Wr-c tA -29
CASING HEIGHT GROUND SURFACE
(FT ABOVE GROUND SURF

RESIDUUM SOIL
ft

STATIC WA7,rER LEVEL: b"l -V
(FEET BTOC) WTV '~-

L41NCH ID,!:-INCH OD
SCHEDULE 40
RISER PIPE

[AXPINCH iD, 2-INCH OD
SCHEDULE 40 PVC
-4aSLOT, --6.':~-LENGTH

BOREHOLE -
(NOMINAL

AN
CH DIAMETER)

(o . S' ft PVC BOTTOM CAP
TOTAL DEPTH

BEDROCK (PROBE REFUSAL)

-a; NOTES PIEZOMETER CONSTRUCTION
41-nr) DIAGRAM
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TYPICAL SHALLOW PIEZOMETER
. CONSTRUCTION DIAGRAM
ABOVE GROUND COMPLETION

LOCATION : 1A)-73 (

CASING HEIGHT r-GROUND SURFACE
(FT ABOVE GROUND SURFACE)-\

. f,T__ft

RESIDUUM SOL

IVINCH ID.IINCH OD
9-CHEDULE 40
RISER PIPE

17
IINCH ID, -2-INCH OD
SCHEDULE 40 PVC
_WSLOT. _5::~_LENGTH

STATIC WATER LEVEL:.hb4_
(FEET BTOC)

tk tot
BOREHOL
(NOMIN

I
NCH DIAMETER)

ALIM,

5,5 " ft
PVC BOTTOM CAP

6 . 0 !~4--
-TOTAL DEPTH

BEDROCK (PROBE REFUSAL)

NOTES

PIEZOMETER NO. : -Wr"
DATE INSTALLED : I I
DATE REMOVED: -34.6 1 ol
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SAMPLE COLLECTION LOGS

KN3/PBOW/02 GW/Final Txt .doc/6/19/03(12!26 PM)



DIRECT-PUSH GROUNDWATER SAMPLE
COLLECTION LOGS

KN3/PBOW/02 GW/Final Txt.doc/6/19/03(12 :26 PM)



INTERNATIONAL
TECHNOLOGY Page I of I

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCEW

Manager: Mike Spangberg

RFA / COC Number: Pa 01,0 0 z
Location Code: TNTA-DP14 CollectionDate: 1-a-01

sample Number. BA3014 CollectionTime:

Sample Name: PBOW-01-GW-TNTA-DP14-BA3014-(0000) Start iepth:
Sampling Method DP EndDepth: /Q. a" M

Sample Type: GW Sample Purpose:REG Sample Matrbr: WATER
QCPartners: Sainple Team:

(7) -179WO_Zo C (ER) (FD)

Containers
Analytical Suite Fit Frtn Qty Size Units Type

?k,. ~, (P ~
0

4rmp 15st 3~

)'s- 615~

F,"IMS Values :
Sacode:

Lot Controffl.

LoggedBYI Date: ReviewedBY1 Date: 4y- ~~- ~
7 7

Sketch Location:



TERNATIONAL
TECHNOLOGY page 1
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCEW
Manager: Mike Spangberg

RFA/COCNumber: P&og,=b1ST1-
Location Code: TNTA-DP21 Collection Date:

Sample Number: BA3021 Collection Time:
Sample Name: PBOW-01-GW-TNTA-DP21-BA3021-(0000) Start Depth:

Sampling Method.- DP End Depth:
Sample Type: Gw Sample Purpose:REG Sample Matrbr: WATER

(M)Tt~e 94AWA, V161,p%(ER)
Sample Team:

ERPIMS Values:
Sacode:

LotControlk

Sketch Location:

4,,6 0 t3-1 U
)b o -L L

VC,

spa, = C) - o- &A ~,--
-rl>5 = 0 .~ )IL

C-)

LoggedBYI Date: .11-at2o ReviewedBYI Date:
If-P I

WB)

Containers
Analytical Suite Fit Frtn Qty Size Units Type



INTERNATIONAL
TECHNOLOGY Page 1 of I

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCEW

Manager: Mike Spangberg

RFA / COCNumber: p81)g - 0(, 5,1-L

Location Code: TNTB-DPO2 Collection Date: !46 101
Sample Number: BB3002 Collection Time: 1141;7

Sample Name: PBOW-01-GW-TNTB-DP02-BB3002-(0000) Start Deptk- r3 - (.0
Sampling Method: DP EndDepth.- ,a-

Sample 4pe: GW Sample Purpose:REG Sample Matrix- WATER
QC Partners:

Sample Team: 'DKV
(Twrtowo(101 (ER) (FB)

Containers
Analytical Suite FIt FrtnQty Size Units Type

ERPIMS Values:
Sacode.

Lot Controlk

Comments: L

tPOL = &W-02 13A, 0, F&J, q.SS
Sketch Location:

TNT

LoggedBYI Date: ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY Page

09 CORPORATION Sample Collection Log
Project : 825635 PLUM BROOK ORDNANCEW

manager: Mike Spangberg

RFA / COC Number: 0
Location Code: TNTB-DPO3 Collection Date:

Sample Number BB3003 Collection Time: 3
Sample Name: PBOW-01-GW-TNTB-DP03-BB3003-(0000) Start Depth:

Sampling Method.- DP EndDepth.
Sample 7~vPe: GW Sample Purpose:REG Sample Malrbr: WATER

QC Parmers:
(M (ER FB

Sample Team: ~6Uh, KC /br_hZ_4&0 01_L_ ) ( )

Containers
Analytical Suite Fit Frtn 9& Size Units Type

ERPDIS Values:
Sacode:

Lot Controlk

Sketch Location:

fk - (0 - 0-13

bef-7- -1,0

sx ( , 0,03

0 q 0

C)

33

LoggedBYI Date- -.,I-- f) I ReviewedBYI Date:
- . A-gtlq~



114TERNATIONAL
7 TECHNOLOGY Page I of I

CORPORATION Sample Collection Log
Project : 825635 PLUM BROOK ORDNANCEW

Manager: Mike Spangberg

RFA/COCNumber: VbM,::()f :STL
Location-Code: TNTC-DP13 . Collection Date. %-- ?11 - ()I

Sample Number. BC3013 Collection Time: I/
Sample Nake: PBOW-01-GW-TNTC-DP13-BC3013-(0000) Start Dep!h:

Sampling Method: DP End Depth.
Sample Type: GW Swnple Pwpose:REG Sample Matrbc.- WATER

QC Partucrs:

UBI -L&O 0 10 1 (FR) (FB) -

Containers
Analytical Suite Fit FrtnQq Size Units Type

Sample Team: Aqfd#-, Nt1AkJDqV,b
-

ERPIMS Values:
Sucode:

Lot Controlft.-

(~olj b :. 0. 710

-W;r 799. 0

t>o -f Q. qqYL

+amp --, aa 50C

t~w-f - 0'a
SO ;: 0~03

LoggedBY1 Date: ReviewedBYI .Date:

Ur 13 - (r W- 15
Sketch Location :

9 k g 6, ;~q +~S :-



INTERNATIONAL
TECHNOLOGY Page
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCEW
manager: Mike Spangberg

RFA/ COC Number: r2 - 0 ("5-61
Location Code: TNTC-DP19 Collection Date:
S=pleNwnber. BC3019 Collection Time:
Sample Name: PBOW-01-GW-TNTC-DP19-BC3019-(0000) Start Depth: 4,35

Sampling Metho& DP EndDepth: &. -
Sample TYPe: GW Sample Purpose:REG Sample Matrix - fVA'M

QC Partners :
TB -

Sample Team: ~vxls n( LrAVMO I (ER) (FB) -
Containers

Ana"cal Suite FIt Frtu Qty Size Units Type

ERPIMS Values:
Sacode.

LotControffl.

Sketch Location :

Tril- 41p~ f

( % S ( Y, z . 2,q

CVTW) 5Z- -S - 0

*bo

T4111-T

'09 L
SA4),o .it

'TIPS L) t I.S7

Qtp(m V) -- Z,8 1

LoggedBYI Date:)),,,,W-k ReviewedBYI Date:

Comments: - Ca(644d v I I' KA.. u, weC'f. L4J dka



GROUNDWATER SAMPLE COLLECTION LOGS

KN3/PBOW/02 GW/Final Txt.dod6/19/03(12 :26 PM)



APRIL 2002

NON-BACKGROUND GROUNDWATER SAMPLE
COLLECTION LOGS

KNZ4WW/lst DS&UmWwdlAocXa7flr45:51 Mo



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

Manager: Steve Downey

C?,q /

RFA / COCNumber: 0 A115A00VAI

Location Code: PB-TNTA-MW10 Collection Date: tfto
1.

Sample Number: CB3042 Collection Time: MIS,

Sample Name: PBOW-02-GW-PB-TNTA-MW10-CB3042~(0(

SamplingMethod.- LF
Sample Type: GW Sample Purpose: REG

Start Depth:
EndDepth:

Sample Matrix : WATER

Sample Team: UIbAIC PAriners :
CrB) (ER) (FB)

Age?

Containers
ERPIMS Values :

Sacode :
Lot ControM:qj~07

R-~
ifT D -.7 0 . 0~xm
U L 9-
CD 0
MZA 0
0
X

.
20. b

-U,4w 4t-4-
I CIV I ~q; io T,

.,

all5- 0, 4 1 IC1.01

Sketch Location:

Logged BY1 Date : bo,4 K,,.,e, ReviewedBY1 Date:

Comments: - Atif oAtt L (W-WV4J &A., ffV"WA 9W&



INTERNATIONAL
TECHNOLOGY Page 2 of 2

C",CORPORATION Sample Collection Log
Project: 825635 PLUM ]BROOK ORDNANCE WE

manager: Steve Downey

Location -Code: P-B:-TNTA-MW10
Sample Number: C.B3042

5,
07rJM re Vhd~Vt W& @ 15 :35D

It Aloy 4o 40 OZ.,
140L

0z,
v?%-D

4,0L
a ,

L.qa 5- IAll

Irt

PURGERECORD:
-hitial Time(24hr) DepthtoWater Ek pH Conductivity Turbidity Dissoxygen Temperature Purge Volume

(ft) (mV) (M (mS/cm) WM (ppin) (C) W)

1(~A~ OW 7,115 -J( T (,I V .S11 43U 3,01

5r 9sr -,tog, /.,qt 1.11 Jr6 .1 0-4v f. OP

0047 1.2,1 5,11-7
dqIQ qS7 -Itl ,.qx 1. Z'3, 5,

ST, S' 0. tv

44 _1wf

Samplq7 1,2.4 3

;;Z5

,..Z

q$4 Tw4e

Loggedffl Date: 2- -Reviewed BY1 Date:



GROUNDWATER SAMPLINC'"',ORM
Project Number: 825635 Collection Date: qlx('s L Form Completed By: A/i q
Project Name: PBOW Gmundwater Collection Time:

.
of Samp e I S) :ED Investigation Site : T?VTA Sample Filterodfteg/ No): loe ; bb

AA..h .dVWffG.W RFAICOC Number; Weatherrremp : Reviewed By.

VAN= P I B 10 1 WEI 012=GIWM I I 1- 10 1 1 1 1 MCIt513 10114-12-11R'It It M_a

I MONITORING WELL INFORMATION [use top ofcasing (TOC) fo~ all measurements) I
Well Number:
We I Secure IYW No) : U'i. ~
Well 1~~es No~
Well Condition:
Screen Height :
Casing Type:

Outside Casing Die. (in) : "2-
Depth to Product (ft):
Total Well Depth (ft) : F*
Depth to Water (ft) : P
Water Column (ft) : 1,5'
Elev . Ref. for Water Level :

Odor: k&_4
Vapor Monitor Type: PID I VRAE
- Vapor Monitor SIN: I
- Reading (ppm): 0 .0
Remarks:

erg = V

10 "bmZ~

Volume of Water In Casing : Gallons/foot=0.041 x d2, whered Is casing diameter in Inches z (0.041 x ( !- gaVft

Well Volume (gallons) =Water Column (ft) x Galfft =_t_3-/ftxL-_t64 Gan -IS gallons bTV%,7_q6? 411tbf#L

Volume of Water In Filter Pack : Gallon0bot a 0.041 x (D2- d2), where D Is total borehole dia . In Inches & d Is casing dia . In Inches = 0.041'x(( ILI 2 .( 2- 2 3, ?11 _ gal/ft

Filter Pack Volume (gal)= ((Screen Height + lesser of2 ft or water column) x gallft) x porosity (0.3) - ((ScreenHeight 10 ft + 2- ft) x gaVft) x 0.3 gallons

Purne Well Volume: Purge Well Volume = Filter Pack Volume +Well Volume z Pf- 17 gal+ 2-17 gal= gal

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal
.=X Purge

Well Volume (gal
.~xPurge

Well Volume (gal.) 5 x Purge Well Volume (gaQ

107- 3%. Gc( - I qq,% . _ I d

141

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0, Purge Volume

Units : Feet umhos/cm Standard Units ppm OF NTU ppm gallons

Purge Vol 1 1 -3 C4 0 0- S-C( 7-61 1 V!~ 132-
Purge Vol 2
Purge Vol 3 44 4 4-
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method temple Container(*) Requested Analysis Method Sample Contain6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics mod . e33o 2 - I UterAmber Glass Dissolved TAL Metals 3MMM10517470A 1 - 500 ml. HDPE Chloride 325.3 1 - I Liter HDPES" Note A

TCL Volatile Organics 5030 1 e26013 3 - 40 ML Glass Vials Total Cyanide 901WM12 I - I Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCS 3510cl

A7700, 2 - 1 LiterAmberGlam Total Organic Carbon 9M 1 - 260 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals 3005A/6010B
17470A 1 500 mL HDPE Nitrate

A
353.2 I Total Dissolved Solids 160, TDS, and turbidity

combined in one 1 -literI
hardness 130.2 ikallni[ 310.1 NoteA1 - I Uter HDPES Turbidity HDPE container.

.9,



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 1 of 2

Sample Collection Log
Project: . 0140U.30 1ruUIVI VV X%

Manager: Steve Downey

RFA / COC Number: -M&LA0994-1

LISrld ?ILocation Code: PB-TNTA-MWII Collection Date: q
Sample Number: CB3043 Collection Time: io3v

SampleName: PBOW-02-GW-PB-TNTA-MW11-CB3043-(O( Start Depth: q

SamplingMethod. LF
Sample Type: GW Sample Purpose: REG

IC Farbien:
CfB) &ttEt7tq - - (FR) 61!

f3c -5-4,/o

Analytical Suite
Containers

Fit FrtnQty Size Units

A 0-nqJ1qJ0Z M-K

f tVV4T #,) -
.4 to 17-10 .pll (Tb- 1-5- -to) .

94,t, bTW -- 4.0 0 P-

Comments:

Sketch Location:

ReviewedBYI Date :-,Logged BY/ Date: 'D a&,
'Y119f 2-

(FB)

EndDepth: I,
Sample Matrix: WATER

Sample Team: -)>r,4hD

ERPIMS Values :
Sacode:

Lot Controffl:



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE A"
Manager: Steve Downey

Location Code: PB-TNTA-NM1I
Sample Number: CB3043

,q1 (ef (c4

444,,ry 'rat A]64'- PAft
W L j4 +4 4e*kv

;416~Xa

PURGERECORD:
lWti2l Time(24hr) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (MV) (SM (Insfcm) (NTU) (ppm) (C) - * (981)

lample:

Logged BY1 Date: Reviewed BY1 Date: 29 PM



GROUNDWATER SAMPLINr`~ORM

1H

If CORPORATION
AM.6-MIMW

Project Numb
Project Name:
Investigation Site : TWA
RFAICOC Number:

Well Number: A -Wil
Well Secure I No) : 4 #,4
Well Labeled a I No):_ LA11F
Well Condition :

fiJ4
I,

Screen Height : 10 F+
Casing Type: ScL go pi[e_

Sample FlItei 9 Vpe I No): I"X
Weather/Temp : a"

I WELL INFORMATION (use top of easing (TOC) fot all
Outside CasIng Dia . (in) :
Depth to Product (ft):__._
Total Well Depth (ft) : 13.7104
Depth to Water (11t) : 3,77
Water Column (ft):_
Elev. Ref. for Water Level:

Reviewed By: T,)

Odor: fvr-.(,
Vapor Monitor Type : PID / VRAE
- Vapor Monitor S/N: /

0 ;- Reading (ppm): ax
Remarks:

MONITORING WELL PURGE CALCULATIONS ANDPURGE RECORD

Volume ofWater In Casina : Gallonstfoot a0.041 x d2, where d Is casing diameter In Inches - (0.041 x (_A"__)2)- Ot6qgavft

Well Volume (gallons) = Water Column (ft) x Gal/ft - q,7 ftx O.ff4Gavft- 1,0 gallons

Volume ofWater In Filter Pack : Gallons/foot =0.041 x (D2 - d~, where D Is total borehole dla . In Inches &d Is casing d1a, In inches a 0.041 x (( IV 2-L .. Z_ _Y) - '%11I!t . gal/ft

Filter Pack Volume (gal) a ((Screen Height + lesser of 2 ft or water column) x gal/ft) x porosity (0 .3) = ((Screen Height /0 ft+JL-) ft) x 3 Aq gal/ft) x 0.3 = 4 . 71? gallons I
Purae Well 3Lclume: Purge Well Volume = Filter Pack Volume +.Well Volume a 11--ty gal+ 14'J gal= &J7 gal

II

1 1 x Purge Well Volume (gal.) 1 2xPurge Well Volume (gal.) I 3xPurg9W9IIVoIurne(gaQJ 4xPurge Well Volume (gal .) 1 5 x Purge Well Volume (gal.)

PurgeCycle .. Tlme(24hr) Depth to Water Conductivity PH Eh Temperature Turbidity 0136.02 Purge Volume

Units: Iq 07- Feet umhos/cm Standard Units PPM OF NTU ppm gallons

Purge Vo 1IE*0i 10a C,oq ti
Purge Vol 2 .114 ( 0 -7 . qq 6100 (0 9, o f7j . Q_ 5-, ?0_
Purge Vol 3 11 ( .v q . qG 1 .141 r. - 9 ._ - 4 7. 5119A 97.161
Purge Vol 4 lit to ai L S~
Purge Vol 6 Ta2f;-

J I
6.6

SAMPLE
-.-.. 6-6

~t 10 0
-

1

aw" 1#Or K." 3AMFLF- ANAI.TTIUAL INFOKMATIUN

Requested Analysis Method Sample.Container(s) Requested Analysis Method Sample Containir(s) Requested Analysis Method Sample Container(3)

Nitroaromatics Mod. ano 2 - I LiterAmber Glass Dissolved TAL Metals 30*5W10817470A 1 - 500 mL HDPE Chloride 325.3 1 - 1 Liter HDPE$- No',A

TCL Volatile Organics W30 8280B 3 - 40 mL Glass Vials Total Cyanide 9010AN12 1 - I Liter HDPE Sulfate 3753 A Sample for alkalinity,
TCL SVOCs

Total TAL Metals
Here

3510C 1
8270C

3ONW108

130.2

2 - 1 Liter After Glass

LHDPE
-500M .

Total Organic Carbon
Nitrate
Alkalinity

em
3532
1410.1

I - 250 mL AmberGlass
- 1 . Liter HDPE-Ift NoteA

Tot . Suspended SolidsTotal Dissolved SolidsTurbidity
ieo,2160.1180.1 chloride, sulfate, TSS.TDS, and turbiditycombined In one I-literHDPE c-tainer .

or: 825635 Collection Date: qff&z. Form Completed qy: Ncx
PBOW Groundwater Collection Time: Sampler(s) : DLft



INTERNATIONAL
TECHNOLOGY Page I of 2
CORPORATION Sample Collection Log

Project : 825635 PLUM BROOKORDNANCE WE
Manage.r: Steve Downey

RFA / COC Number:
Location Code: PB-TNTC-MW3 Collection Date : -,q /10/0-Z

Sample Number : CB3027 Collection Time :
Sample Name: PBOW-02-GW-PB-TNTC-MW3-CB3027-(00- Start Depth: 4sp0 Ak-

SamplingMethod. LF End Depth: 0 Ik
Sample Type : GW Sample Purpose: REG Sample Matrix: WATER

U

QCFarfnen:
Sample Team:9BL_CaE.9n - (ER) (FB)

Containers
ERPIMS Values :

Sacode :
Lot Controffi:

0 rrkh , V/p/0-2

07 vk qtqlo 7- .

P,r 0 . 1,rpo- 4 pajo?-
C,>,,- 2,1 . Ltfp"

Comments: rmn 41 V~(A

Sketch Location:

LoggedBY1 Date :

tva k Af U&uq-

Reviewed BY1 Date: g;W4X4044, --
,

I/ / vhp/a.~,



INTERNATIONAL
TECHNOLOGY Page 2 offlq--~

CORPORATION Sample Collection Log
Pro.ject : 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

Location Code: PB-TNTC-MW3
Sample Number. CB3027

I~ItZW pTk) - 4,52;
j)%(fjMQ VI-k) Z- 3 . 4s

P37U) , -f . 60

(1417102)
4Iq/0:Z) mc /A*t1f /At 61ftel*'a- - -1cr(ofpll ;q Vol - -&, 10.74

PURGERECOAD:
Initial Ilme(24hr) DepthtoWater Eh pfl Conductivity Turbidity DissOxygen Temperature PuMe Volume

(ft) (MV) (M (Ins/cm) VIT(j) Win) (C) (921)

5tv
VA 6

Samplei
r.

AGO

LoggedBYI Date: Reviewed BY1 Date: V;,,
U



"I

Project Number: 825635
Project Name: PBOW GroundwaterEEI Investigation Site: ~rlv7c'

AN.*--f2%ffG-r RFA/CQC Number:

GROUNDWATERSAMPLINr,-,"ORM
Collection Date: ~1 10(oz-

,OS4 Igq 3Collection Time: Qq3
Sample Fliteredoye o) : -.5
Weatherrremp:

Form Completed By: IVI q~,c,
Sampler(s) : I I-A/ ~J

Reviewed By:-15cww

I MONITORINGWELL INFORMATION [use top of casing (TOC) f6i all measurements] I
Well Number: b
Wall Secure (Yes / No): ~§C.
Well Labeled (Yes I No) : ::~EL;
Well Condition :
Screen Height :
Casing Type;

Outside Casing Dia. (in):- I
Depth to Product (ft): IVA
Total Well Depth (ft) : 1-7- :2G
Depth to Water (ft) : 4. 'A
Water Column (ft) : a
Elev . Ref. for Water Level :

PURGE CALCU

Odor : Lom
Vapor Monitor Type: PID / VRAE
- Vapor Monitor S/N :
- Reading (ppm): 0 .0 C2, 0
Remarks- 0& 4arx A z 2 1 OAM. ;'~
ka Vi - AA5 PAU ft U ~1 ?nl)- .

Volume ofWater In Casino : Gallonsftot =0.041 x d2, where d Is casing diameter In inches = (0.041 x ( 1 )~2) . 0. 16t gal/ft
Well Volume (gallons) = Water Column (ft) x Gallft = ft x _Q_% 1_4Gal/ft -- .2,%-LL_ gallons

Volume ofWater In Filter Pack : Gallons/foot a 0.041 x (D2- d~, where D Is total borehole dia. In Inches & d Is casing dia. In Inches - 0.041 x 2-( 2 gai/ft

Filter Pack Volume (gal)= ((Screen Height + lesser of 2 ft orwater.column) x gallft) x porosity (0.3) = ((ScreenHeight ID ft+ 21 ft)x t4l gai/ft)xO.3= 4.72-gallons
Pura& Well Volumr. Purge Well Volume = Filter Pack Volume +Well Volume - gal+ ;4 .11 gal= 6-5tp gal

I x Purge Well Volume (gal .) 2 x Purge Well Volume (gal.) 3xPu eWell Volume (gal
.~xPurge

Well Volume (gal .) 5x Purge Well Volume (gal .)
6 .n - 13,Q zo . !~- I -

Purge Cycle Time (24 hr) Depth to Water Conductivity PH Eh Temperature T6rbIdIty Diss . 02 Purge Volume
Unb: Feet umhostcm Standard Unb PPM OF WTU Ppm gallons
Purge Vol 1 41710 -4 P)7- S .61 S-12- - q .4s Y--70 - 0 01,90
Purge Vol 2 q .. OC) q1 4~5 6.561 6 .3s (I
Purge Vol 3 Q : is 0 - 406 G .,71 W3 1 -72, ,tig . 0 9

Purge Vol 4 01 .. q0 1q, q?j 3 Areo 6,('ol I? I 6 ,D 0,oo
Purge Vol 5 I (D :00 41414 2- 4, ob 0 . 4a.1 a . 117 ±~-Ej /0
SAMPLE I

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Containbr(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mod. em 2 - 1 Liter Amber Glass Dissolved TAL Metals 30Q-'ww'1317470A 1 - Soo ML HDPE Chloride 325.3 1 - 1 Liter HDPEs""018A

TCL Volatile Organics 6030 / 6260B 3 - 40 mL Glass Vials Total Cyanide 901WM12 I - I Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 3510C/ 2 - I LiterAmberGk= Total Organic Carbon 9060 1 - 250 mL AmberGlass Tot. Suspended Solids 1602 chloride, sulfate, TSS.

Total TAL Metals I
3005W1

17ATOA05 1 - 500 mL HDPE Nitrate 3532 Total Dissolved Solids 160 .1 --4 TDS, and turbidity
-litercombined In one 1

Hardness 130.2 Alkalinity 310.1 1 - 1 Liter HDPE-S NoteA Turbidity 180.1 HDPE container.



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

RFA / COC Number: -~,gvog ff/otlloz 00.,? It/

Location Code: PB-TNTC-MW4 Collection Date: to
Sample Number: CB3028 Collection Time: 'IOS70

Sample Name: PBOW-02-GW-PB-TNTC-MW4-CB3028-(00- Start Depth:

SamplingMethod: LF EndDepth:
Sample Type: GW Sample Purpose :REG SampleMatrix: WATER

QCParb=3 : Sample Team: ~dbb
cr,3) c6K4113 - (ER) Al

Containers
ERPIMS Values :

Sacode :
Lot Confroffi :

Sketch Location:

LoggedBY1 Date: ?KM4 q//v/p, Reviewed BY1 Date : 5;~

Comments: Wdy', -J/ b4~ I*x 40 4P ,



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample Collection Log

Project: 01&z5UJa irlbuNt isimuVI& Un"11NAINtAri VV1%
Manager: Steve Downey

Location Code: PB-TNTC-MW4
Sample Number: CB3028

~W( 40 WJ-(4', 3,7,k P- , T~ :. 2-1 .70 P(-, vi.A, ",,, 1-1. Iff F*, TV o~ scP,.eft
V&41 low WAIt. 10 low koj, fw,4q wa, fo Uf.ef sc r4~eA ~W, J~t 2,-, lrj~,,

PURGERECORD:
Initial Time(24hr) DepthtoWater Eh ift Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (inV) (nWcm) (ppm.) (C) (PQ

49102- 16? 6,Vq 33-0 1. Z-
0.7rj,(

-112-
(1.3 L 511.1

Sample: 1, 7.14 2~ 03 iq
r

ok, s"fil. ft-ql Fl/-

LoggedBY/ Date - bm,,Wk" Vill#L ReviewedBYI Date: qfotv-'
I



"IGROUNDWATER SAMPL1N0---"7ORM
Project Number: 826635 Collection Date:
Project Name: PBOW Groundwater Collection Time:

In Investigation Site : Sample Filtered
AM.".M.IrG-V RFA/COC Number: Weatherrremp:_

MONITORING
Well Number 'r - 04-- A/7-C,
Well Secure , 9 No):JW

* -Well Labeled 9
1
No)~:_

VWell Condition :
Screen Height : 10 Jk P`
Casing Type : 7- ~ W c, I

7-

No):

WELL INFORMATION [use top ofcasing (TOC) for'all
Outside Casing Dia. Qn): Sf

Depth to Product (ft) :
Total Well Depth (ft %'I .?_0F+
Depth to Water (ft) :
Water Column (ft) : i ~, q4
Elev. Ref. for Water Level :

Form Completetid By:
Sampler(s):___h4

Reviewed By:

Odor : 64-"
Vapor Monitor Type : PID / VRAE
- Vapor Monitor S/N:

/ Lr~l.'L- Reading (ppm):__ 41o
Remarks:
&x4z~

Volume ofWater In Casino* Gallons/foot =0.041 x d2, where d is casing diameter in Inches = (0,041 x ( 2) a_gallit

I Well Volume (gallons) = Water Column (ft) x Gal/ft =_ftx_Gallft -_gallons I

Volume ofWater In Filter Pack : Gallons/foot=0.041 x (1)2-d~, where D Is total borehole dia. In Inches & d Is casing dia. In Inches a 2 .( 2 gal/ft

Filter Pack Volume (gal) =((Screen Height + lesser of 2 ft or water column) x gal/ft) x porosity (0.3) a ((Screen Height___ ft! _gaItft) x 0.3 =+ x -gallons

PUE09 Well Volume: Purge Well Volume =Filter Pack Volume +WellVolume gal + gal

I x PurgeWell Volume (gal .) 1 2xPurge Well Volume (gal .) 1 3xPurge Well Volypmrfg-al .~ J, 4xPurge Well Volume (gal .) 1 5x Purge Well Volume (gal .)

Purge Cycle Time (24 hr) Depth to Water Conductivity _,--'PH A Eh Temperature Turbidity DIss . 02 Purge Volume
Units: Feet umhos~ca~ Stan~Vnjis ppm OF NTU PPM gallons
Purge Vol I I---**,- J ko
Purge Vol 2 97 1 44A

V,

Purge Vol 3
Purge Vol 4 n ., tA
Purge Vol 5 Q

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Amlysis Method Sample Contalner(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromaties mo . w3o 2 - I LiterAmber Glass Dissolved TALMetals 300wwlcs
17470A I-500mLHDPE Chloride 325.3 1 - I Liter HDP0" NOle A

.TCL Volatile Organics Sow / $=e 3 - 40 mL Glass Vials Total Cyanide SOICAM12 1 -11 Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 3510C1

877W 2 - 1 Liter Amber Glass TotalOrganic Carbon 9080 1 - 250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.
Total TAL Metals

I
300PA0108

17A70A ,
1 - 500 mL HDPE

I Nitrate 363.2
I I

Total Dissolved Solids I 160.1 TDS, and turbidity
combined in one 11 -liter

Hardn 1302 Alkalinity 1 - I Literl-IDPEG-NoteA I Turbidity 180 .1 HDPE c ier,



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample'Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

RFA I COCNumber: 00,Mle~2 1-// 0 qoxvoe~2-~
11Location Code: PB-TNTC-AM5 Collection Date: 9 az%

Sample Number: CB3029 Collection Time: /139

Sample Name: PBOW-02-GW-PB-TNTC-MW5-CB3029-(00- Start Pepth:
-

-3 . $
.3 FSampling Method. LF EndDepth

.
1

Sample Type: GW Sample Purpose:REG Sample Matrix: WATER
)CParfters: Sample Team:

o-,(TB) e-c,5ol - (EN_ IV (FB)

Containers
ERPIMS Values :

Sacode:
Lot Controffi:

ID-ro = 0 , 0
07 = Rl"g-lope"

,C~ 0,/ alm 'P,-

Sketch Location:

Logged BY1 Date: 6W
,or V

ReviewedBY1 Date :

Comments:
sa,"ke-,Ot Lptj

Jf,,, 'n", I ql-710,3-



INTERNATIONAL
TECHNOLOGY
CORPORATION Sa

Project:

Location Code: PB-TNTC-MW5
Sample Number: CB3029

-P-1W r 5-.19 -P

P-( W - 3- cc) S-~-

mple Collection Log
Page 2 of 2

r

825635 PLUM BROOKORDNANCE WIK
Manager: Steve Downey

PURGERECORD.-
Initial Time(24br) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume

(ft) (MV) (M (Ins/cm) (NTU) (Ppm) (C) (gal)

87 0 - ft-2Z 3.5- 10 . Sf- 7.7S

S-C 1A 4k JW4

VL

Sample:

Logged BY1 Date: ReviewedBY1 Date:



GROUNDWATER SAMPLINC
Project Number: 825635 Collection Date: 4(Z 5'/o 101 Form Completed By:
Project Name: PBOW Groundwater Collection Time: I V3 Sampler(s) :

In Investigation Site: re,, Sample Filtered (Yes I No) : )~4g*
AN-1-00.fff.-W RFAICOC Number: Weather/Temp : r-c-, Reviewed By:

PIBIOIWM 012 WG1W

RM

MONITORING WELL INFORMATION [use top of casing (TOC) for!all measurements]
Well Number: T-Al rC,-AAw,!;r
Well Secure J5,1 No):
Well Labeled&I No):
Well Condition: 0
Screen Height: AQ~

Casing Type : \r C,

Outside Casing Dia . (in):-
Depth to Product (ft) :
Total V0911 Depth (ft):
Depth to Water (ft):
Water Column (ft) : I
Elev . Ref. for Water Level :

Odor : 4,'n C) V%. -e-
Vapor Monitor Type: PID / VRAE
- Vapor Monitor S/N :
- Reading (ppm): r0 14
Remarks :

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD LOA JA'J 6) 9S Ado
Volume of Water In Casino : Gallons/foot = 0.041 x d2, where d Is casing diameter In Inches = (0 .041 x ( ;Z 2) = 0. /4 gal/ft

Well Volume (gallons) = Water Column (ft) x Galfft x '~-i. 14 ft x 0,1'~l Gallft as ~ -7 9 gallons

Volume of Water In Filter Pack: Gallons/foot = 0.041 x V_ e, whereDIs total borehole dia . In Inches & d Is casing dia . in Inches a 0.041 x Q .7 2 .( 2 2 ) . Q, '( (p gal/ft

Filter Pack Volume (gal) = ((Screen Height + lesser of 2 ft or water column) x gal/ft) x porosity (0 .3) a ((Screen Height It + .7- ft) x J,_L~4, gal/ft) x 0.3 =.tfa gallons

,Purce Well Volume: Purge Well Volume = Filter Pack Volume + Well Volume z: q.'7V gaI+J2,?*3gal-2y,7t gal

1 1 x Purge Well Volume (gal .) 1 2 x Purge Well Volume (gal .) 1 3 x Purge Well Volume (gal .) 1 . 4 x Purge Well Volume (gal .) 1 5 x Purge Well Volume (gal .) I

Purge Cycle Time (24 hr) Pepth to Water Conductivity pH Eh Temperature Turbidity Diss . 02 Purge Volume
Units: 710%- Feet umhos/cm Standard Units ppm OF NTU ppm gallons
Pa &AAoL;L -7 . -7(.
Purge Vol 2 1 7, 10,69 L2= I Q
Purge Vol 3 V, vt 3 t) 14-71 k is-
Purge Vol 4 1 -7 (~5- zl?- 0? 1'q I -t-r 13 t( 31 Y03 =9=e 0 X0_
Purge Vol 5 0 1 t 1640 Uq 0- ;z 2._
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Req6e3ted Analysis Method . Sample Contalner(s) Requested Analpis Method Sample Contaln6r(s) Requested Analysis Method Sample Container(s)

Nitroaromatics; mod . a33o 2 - I Liter Amber Glass Dissolved TAL Metals 301MM10517470A 1 - 500mL HOPE Chloride 325.3 1 - I Liter HDPEs" Note A

TOLVolatile Organics 5=18=8 3 - 40 mL Glass Vials Total Cyanide 90iQA=12 1 - I Liter HOPE Suffate 375.3 A. Sample for alkalinity,
TCLSVOCs MCC/

MCC 2 - I Liter Amber Glass Total Organic Carbon 9M I - 250 ml. Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals IW5"011B17470A I I - 500mL HOPE
I
Nitrate 3532

I I
Total Dissolved Solids 160.1

-_

TOS, and turbidity
combined In one I-liter

Hardnm 1302 Alkalinity 310.1 1 - 1 Liter HOPE$-NOIAA I Turbidity 180.1 HDPE container.-

C-4



INTERNATIONAL
TECHNOLOGY Page 1 of I

CORPORATION Sample Collection Log
Project: 825635- PLUM BROOKORDNANCE WE

Manager: Steve Downey

RFA/ COC Number: ffy,,~JYO gZ171;ZA/

Location Code: MK-AM16 Collection Date: ql .W/02- -
Sample Number: CB3017 Collection Time: 12 SF

, SampleName : PBOW-02-GW-MK-MW16-CB3017-(00-00) Start Depth: 15~ X7

l h d EndD th:*Samp ingMet o . LF ep

Sample Type: GW Sample Purpose: REG Sample Matrix: WATER

QCPadners:
0

Sample Team: 0#.o UV
cn) 615 re/0 CER) IV

Containers
ERPIMS Values :

Sacode :
Lot Control# :

ff . 0. 0ffH'Irip,

0 21 .5; ffmt,

0 .0 ( PA/-144 ;

Sketch Location:

Reviewedffl Date:LoggedBYI Date: 1 7,1 rnl Al 01P1,172

Comments: OL -1P (e-d- &.1 . bCL11 1 11 to,a



INTERNATIONAL
TECHNOLOGY Page 2 of 219 CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE A"
Manager: Steve Downey

Location Code: NW-MW16
Sample Number: CB3017

PTU 4 .
.5, 0

TQ -:7 10.1
of

( [0 2)
ft

C41 sfoz)

( ots Ica)

PURGERECOAD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxyges Temperature PurgeVolume

(ft) (MV) (SU) (M&CM) aim (ppm) (C) (00

1 .2 a7 ~3 q6 4, 77 14-1 --1145- 8 . 78 R- tp/ I

lot f

Sample: t 2- eV. S'. ~-l 3qo q,77 . 0, 5-f,5 1 11. 1

V02

Logged BY1 Date : gax~ 40~~ Reviewed BY1 Date: e ;7,1p(l
,~q- V/



GROUNDWATER SAMPLINC.ORM
Project Number: 825635 CollectionDate : Form Completed By:J'- t~
Project Name: PBOW Groundwater Collection Time: Sampler(s) : J&L,,_ 6

In Investigation Site:_ Sample Filtered (yes No): 3~ 4-0-4 LL!z- 4o*~x 4,q
A*.b.dU-1rQ-W RFAICOC Number: Weather/Temp: r4Ll ed By:_

MONFTORINU WELL INFORMATION [use top ofcasing (TOC) for all measurements)

Well Number. AA K-- W t (0 Outside Casing Dia. (in): .2 Odor: -A14 V,
Well Secure ffO I No): Depth to Product (ft) : Vapor Monitor Type: P1D / \ARAEM 5.ft
Well Labeled (46P1 No). Total Well Depth (ft) : - Vapor Monitor S/N:
Well Condition : Depth to Water (ft) : - Reading (ppm): t> t -

Screen Height: Water Column (ft) : Remarks : Lke~ kK;& 0 - 0
Casing Type: -c- Elev. Ref, for Water Level ; Am*WJ g 'Ae 5!!~ q1-710

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume ofWater In Casina: Gallons/foot - 0.041 x d2, where d Is casing diameter In Inches a (0.041 x ;1 2) z 1JJLyygaI/ft

Well Volume (gallons) =Water Column (ft) x Gal/ft ftxj_&C_/~Galffi-241r~aallons .
Volume ofWater In Filter Pack: Gallonstfoot = 0.041 x (D2- d2), where D is total borehole dia . In Inches & d Is casing dia. In Inches = J0 .041 x 2- t gal/ft
Filter Pack Volume (gal) = ((Screen Height + lesser of 2 ft orwater column) x gallft) x porosity (0 .3) creenHeIght 5" ft + -9-1:1 ft) x _-F,-6S!26" ~gallft) x 0.3 _f3ZZZT_ gallons
Purne Well Volume : Purge Well Volume - Filter Pack Volume +Well Volume gal + 4-44

1 1 x Purge Well Volume (gal.) 1 2 x Purge Well Volume (gal.) I 3x PurgeWell Volume (gal.) 4 x Purge Well Volume (gal .) 1 5 x Purge Well.Volume (gal .)

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity D'SS' 02 Purge Volume
Units: Feet umhosf= Standard Units ppm NTLI ppm gallons
Purge Vol 1 19,10 5 . oq 0 0-7 ~4155 -7, 11 -0C .- 56 . 0
Purge Vol 2 IL 15 9 .60 1 1 1z 905- .6 . qj;'QC.' 4-FI/ , 0
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s)

r'8)

Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)
Nitroaromatics mw. Sao 2 - I Liter Amber Glass Dissolved TAL Metals 1747QA I - 500 ml. HDPE Chloride 325.3 1 - 1 Liter HDPEs" NoleA

TCLVolatile Organics am/s=B 3-40mLGlassVIaIs

9

Total Cyanide 901MU12 1 - I LiterHDPE Sulfate 375,3 X Sample for alkalinity,
TCI. SVOCS 3511)G1A27M 2 - I LiterAmber Glass Total Organic Carbon 9M 1 - 250 mL Amber Glass Tot Suspended Solids 160.2 chloride, sulfate, TSS.
Total TAI Metals 30OWMIOS1747n

LB

1 - 500 mL 14DPE Nitrate 3532 Total Dissolved Solids 160,1
TDS, and turbidity
combined in one 11-11ter

5ardr, 1302 Alkalinity I - 1 Liter HDPEs-NOIGA Tulbldlty 180.1 HDPE c i9r.



INTERNATIONAL
TECHNOLOGY Page I of r
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE WKS
Manager: Steve Downey

Location Code: AW-MW17
Sample Number: CB3038
SampleName : PB0W-02-GW-A1K-MW17-CB3038-8-8

Sampling Method. LF
Sample 7)pe: GW Sample Purpose: REC

-F,3 Cg .5-v/~
Containers

& JyaxookAl
RFA/ COC Number: No COC 0 1/ JAJ- 670A If

Collection Date: 12-APR-02
Collection 77me: 00.0& tS)05

Start Depth: 7.5
EndDepth: 7.7

Sample Matrix: WATER
Sample Team - 5

ERPIMS Values :
Sacode :

Lot Controlff:

Comments:

Sketch Location :

Logged BY1 Date: ReviewedBY1 Date : sW 91~/
y/4/01



INTERNATIONAL
TECHNOLOGY Page 2 of

CORPORATION Sample Collection Log
Pro.ject: 825635 PLUM BROOKORDNANCE

Manager: Steve Downey

Location Code: AM-AM17

Sample Number: CB3038

WAA 1,evej 3'.-7o Pl-t~,

PURGERECORD:
bitial Time(24hr) DepthteWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (inV) (M (mS/cm) (NTU) (PPM) (C) (gao-

i a C1,,~ -0. 3 1 .(4 -
15-0 V,13 e-35q '0 .7 r-.a

q -1
,
If- 9 7 ,o .
4t T3 0- tc- 0-3 C

q. 12_ c.? . 34, 10. ci fe,7 . 0 k 3 .S--

Sample : -Iqq 0,W 0,0 0 .,Oc) W, 01 34,v~

Logged BY1 Date : ReviewedBY1 Date : W" $J-/ .
. q1t qlfl-



GROUNDWATER SAMPLINC"'ORM

9A
AN I f1bff&W

Project Number: 825635 Collection ,ate :- (ZION- Form Completed By: U41, 1VUProject Name: PBOW Groundwater Collection Time : Oe5- Sampler(s) : LIV
Investigation Site : -r&q- Sample Filtered No) : U, Y, 5
RFAICOC Number: WeatheriTemp: "ftv Reviewed By: uok-~

Volume ofWater In Casino : Gallons/foot - 0.041 x d~ where d Is casing diameter In Inches - (0.041 x ( 1) =_gaVft
Well Volume (gallons) a Water Column (ft) x Gal/ft r-_It x_Gal/ft =_gallons

Volume of Water In Filter Pack : Gallons/foot z 0.041 x (D2- cl~, where D Is total borehole dla . In Inches &d Is casing dia. In Inches a 0.041,x-~~2 . L____j2 gaifft
Filter Pack Volume (gal) a ((Sereen Height + lesser of2 ft orwater column) x gallft) x porosity (0.3) a ((ScreenHeight_

2ft----- ft) x_galfft) x 0.3 gallonsI---
Purae Well Vo ume: Purge Well Volume - Filier Pack Volume +Well Volume gal + g:j~~gal

1 xPurge Well Volume (gal.) 1 2 x Purge Well Volume (ja~l,)3 x Purge Well VoluT"e.l- urgeWell Volume (gal .) 1 5 x Purge Well Volume (gal .)4xP

Purge Cycle Time (24 hr) Depth to Water Conductivity - Eh Temperature Turbidity Diss . 02 Purge Volume
Units : Feet um~~' Standard Units --<~ppm OF NTU PPM gallons
Purge Vol I
Purge Vol 2 (1) J
Purge Vol 3

tv

Purge Vol 4
Purge Vol 6
SAMPLE

I MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD I



INTERNATIONAL
TECHNOLOGY

Page- I of 1CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WKS

Manager: Steve Downey

Location Code: MK-MW17
Sample Number: CIB3038-MS
Sample Name: MK-MW17-GW-CB3038-MS-MS

SamplingMethod: LF
Sample Type: GW . Sample Purpose: MS

7-13 - C 6-5-611 f

(.0 ly 12 Aov~z tr
RFA/ COC Number: No COC 0 q1,1-,g OVq,~

Collection Date: 12-APR.02
Collection Time: -00,00- 1-3,- o;!;- L40/

Start Depth: Al.-
EndDepth:-Q- 7,7

Sample Matrix : WATER
Sample Team:

ERPIM Values :
Sacode:

Lot Control# :

Comments :

'40t#-,
Sketch Location :

Logged BY1 Date: qq

0-13-3039-4

ReviewedBY1 Date:

&--. .. .- Containers



INTERNATIONAL
TECHNOLOGY Page I of I

CORPORATION Sample Collection Log f )
Project: 825635 PLUM BROOKORDNANCEWM

manager: Steve Downey
,,tl) 1, vev

RFA / COC Number: No COC 0Y1,9900A'

Location Code : MK-MW17
Sample Number: CB3038-MSD
Sample Name: MK-MW17-GW-CB3038-MSD-MSD

SamplingMethod' LF
Sample Type: GW Sample Purpose: MSD

-r)5-,C13s-,q19
Containers

Collection Date : 12-APR-02
Collection Time: - 0()'()()

Start Depth: -Q- 7.
End Depth: A~- 7. -7

'"g(IZ16-4-
Sample Matrix: WATER
Sample Team:

ERPIMS Valum :
Sacode:

Lot Control#:

Comments:

& SCL ~ft C6303?9

Sketch Location :

LoggedBYI Date: JA, Reviewedffl Date: V #mk1
U



INTERNATIONAL
TECHNOLOGY Page I a I
CORPORATION Sample Collection Log

825635 PLUM BROOKORDNANCE WKSProject:
Manager: Steve Downey

RFA / COC Number: No COC 0 ql~PS 001~#

Location Code: MK-AM17
Sample Number: CB3047
Sample Name: MK-MW17-GW-CB3047-FS

Sampling Method.- LF
Sample 7~pe: GW Sample Purpose: FS

T 8 e- 6,~rvi ~
Containers

Comments:

5e,q 5CL 4k ebw3T

Sketch Location:

Collection Date: 12-APR-02

Collection Time: /.3 0.1- (,61v
Start Depth-4)--?.S-
EndDepth:-J).--7,-7 Lt4Vf1J4?-

Sample Matrix : WATER
Sample Team:

ERPIMS Values :
Sacode:

Lot Controffi :

LoggedBYI Date : ReviewedBY1 Date:
V



INTERNATIONAL
TECHNOLOGY Page I of 1
CORPORATION Sample Collection Log

Project: 825635 pLUM BROOK ORIDNANCEWKS
manager: Steve DOwneY

RFA / COC Number: No COC 01 I/r

Location Code: MK-AM17
Sample Number: CB3046
Sample Name: MK-MW17-GW-CB3046-FD

SamplingMethod. LF
Sample Type: GW Sample Purpose: FD

-T6- C, /95-0 106
i~ontainers

Comments:

6-,f,,c S (,L f#q C 6 2'03 Sr

Sketch Location:

Collection Date: 12-APR-02
Collection Time: 4)0,'00 ',%S-

Start Depth:-0- 7 - .9-
EndDepth: o -7 . 7

Sample Matyix: WATER
Sample Team: 5

ERPIMS Values :
Sacode:

LotControlff:

Loggedffl Date: ReviewedBY1 Date : V nn A,?/
ly/1 -Y/N-



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

RFAICOCNumber:

Location Code: PB-BED-MW13 Collection Date: !62to
Sample Number: CB3025 Collection Time: 09,40

Sample Name: PBOW-02-GW-PB-BED-NM13-CB3025-(004 StartDepth: 71.
EndDepth: 75SamplingMethod. LF

Sample Type: GW Sample Purpose : REG Sample Matrix: WATER
QCPartners : Sample Team: bt, /bib

UB) C 0 5-013 (ER) /V9 (FB)

Containers
ERPIMS Values :

Sacode :

LotControl#:

Sketch Location:

iewedBYI Date :LoggedBYI Date: g, Rev -79 WV

Comments: ~ I/,(,,T4 OK



INTERNATIONAL
TECHNOLOGY Page 2 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

Manager: Steve Downey

Location Code: PB-BED-MW13
Sample Number: CB3025

J,%J07- 3T.'14 AL, 'rb - W 3q.'71 W. 4'(~W4/

lvoi omyk tow [(dw "'C9, (Jod-t fud ot-cfrw > 0. a., pm~ wt( w

lt>-~ 4 wJc- - 71-04
PURGERECORD:
Inidal Time(Z4hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(MV) (MSICM) ffm (01116) (C)

1,,-" 39-!~T
1-Ult-pj 4'PV

1565- 35 .90 -35V H. 3 (1 10.13 1. q
Ir(a %. 2~rd -3(o,3 tt"50 , to.) 1q,to 3 A

15,15 > t . Y5 _75 (49 t1-15' -Poe3v WA t7 f 1
15 &V qz.q.5 --317- to-44 9-TI at (9. ST tt. 0
166-~ "w -10 h-?-Q Ml(p uIt Z~ -z (W %-q
[730 10, q ") -3~ir V1 . zo q.S"7 65.0 -Z~sq

(Z-

ffl4 1A A1,4 LJSample. JqJ wtoz --T-IVA
0

Reviewed.BYI Date:LoggedBYI Date:))~,4bm,~e



GROUNDWATER SAMPLINC'ORM
project Number: 825635 CollectionDate: 41-100-L Form Completed By: T- 55
Project Name: PBOW Groundwater Collection Time: 0?0 Sampler(s) :
Investigation Site : Sample Filtered 9 No) :
RFA/COC Number: Weather/Temp: AV Reviewed By:_IDAAA~ Zle.41~

MONITORING WELL INFORMATION (use top ofcasing (TOC) four all measurements)
Well Numb:r; lb - 6 Eb- tkJ U-5 Outside Casing Dia. (in) : v4tid,, Odor:-t4:,
Well Secur eNo): 't 12 Depth to Product (ft) : VaporMonitor Type: PID VRAE
Well Labeled a No):- Wa r, 64114) Total Well Depth (ft): 5" . Vapor Monitor S/N:
Well Condition : Depth to Water (ft) : 3s" 7q . Reading (ppm): 3

aL- V/, U&

Screen Height: ~4L WaterColumn (ft): 39, 71 Remarks :
Casing Typ Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS ANDPURGE RECORD
Volume ofWater In Casina: Gallonstfoot -0.041 x d2, where d Is casing diameter In Inches = (0.041 xL-1__)~= 0 - 3 q gavft

Well Volume (gallons) = Water Column (ft) x Gal/ft ==-( ft x_1-_37 Gallft a _L~-~l gallons

Volume ofWater In Filter Pack: Gallonstfoot = 0.041 x (D2- d2), where DIs total borehole dia. In Inches & d 13 casing dia . In Inches a 0.041 x 2 2) J -1 gal/ft
Filter Pack Volume (gao = ((Screen Height + les3er of 2 ft or water column) x gal/ft) x porosity (0 .3) = ((Screen Height ft)x_ga11ft)x0.3 =_gallons
Purae Well Volume : Purge Well Volume r- Filter Pack Volume +Well Volume =_gal+ N,(kq gal .-N-0 gal

I x Purgewell Volume (gal.) 2x Purge Well Volume (gal.) ]~3~x Purge Well Volume (gal 4x Purge Well Volume (gal .) 5XPU swell Volume (gal.)

yq'07
Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0.. Purge Volume

Units: Feet umhos/cm Standard U ppm OF NTU gallons!rqs ppm
Purge Vol 1
Purge Vol 2
Purge Vol 3

Purge Vol 4
Purge Vol 6
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mod . IBIS 3005NE10-0 WeAmo 2 - I Uter AmberGlass Dissolved TAL Mel 17470A I - 500 mL HDPE Chloride 325.3 1 - I Liter HDPE$-
TCL Volatile Organics smo / ems 3 - 40 mL Glass VlaW Total Cyanide MUM% I - I Liter HDPE Sulfate 375.3 A. Sample for alkalinity .
TCLSVOCs 3510C . / 2 -1 Liter Amber Glass Total Organic Carbon 9M 1 - 250 mL Amber Glass Tot Suspended Solids 160.2 chloride, sulfate, TSS.R270n - - TDS, and turbidityTotal TAL Metals 3005MO108 1 - 500 mL HDPE Nitrate 353.2 Total Dissolved Solids 160 .1

combined In one 141teriA I I
Hardne- 130.2 Alkalinity ,%.1 1 - I Liter HDPE8"NoteA I Turbidity 180 .1 -1 HDPE c/ ler.



INTERNATIONAL
TECHNOLOGY Page I of 2

L741 CORPORATION Sample Collection Log
Project: 825635 PLUMBROOKORDNANCE WE

Manager. Steve Downey

0 A-11RFA / COC Number: &Y&t7;-0172 1f14w-0ezqa;,-

Location Code: PB-BED-MW14 Collection Date: JL6 7-

-1~7-nh- Number: CB3022 Collection Time: 10qT-

Sample Name: PBOW-02-GW-PB-BED-MW14-CB3022-(00-4

SamplingMethod. LF
Sample T3pe: GW Sample Purpose:REG

tC Parbwn:

(TB) er35-tvio CER) Al (FB)

Containers

Start Depth: 3 *7
End De th : 3 7p .

Sample Matrix: WATER

Sample Team: .. . baAh

ERPIMS Values :
Sacode :

Lot Controlff :

Comments:

Sketch Location:

0 WAO

LoggedBYI Date: b-4 ReviewedBY1 Date : V



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log
Project; rIbUIVI "Jmw"X%~ %J1V"1Ni-V11 %lied vvn

Manager: Sieve Downey

Location Code: PB-BED-MW14
Sample Number: CB3022

rL 3 yl-

IV

41
VJA t4A(&-Xk 6-M V

0
Ottif '~-' '"I

P1412wf V'.)o 4/ 3-7rl,

PURGERECORD:
"'al Time(24hr) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature Purgeyolume

04--~ (mV) (SU) (mS/cm) (NTU) (PPM) (C) (gal)

50 !51( 57. 1;k 1.3S- (4i 0-('0

'i-L 17 '1 - 3 -5- s- .( 0,30 10 .1
3-) 3~ 1. 11 t op. I y f
117 ("q9 GM 14.1

G- ,!r7 ti, N 2,2.3
-I-S &' .($3 C&- zs,e v.o7 10i 0

lei* J5r (.44 6LIV 0.03 W . 0
ow V5 4 0 .03
Wo
Wir 110 ir.TJ 410

d. 0-0 18.0

Sample : 010 0 jo.0 3

& tt Reviewed BY1 Date: e,,7.7 4;11 /1/0LoggedBY1 Date: )



ED
Am.".M.ffa-w

Project Number: 825635 Collectlon Date: .
Project Name: PBOW Groundwater Collection Time:
Investigation Site : vuwf Sample Filtered
RFAICOC Number: Weatherrromp:_

Form Completed By:
Sampler(s) : t)

ofcasing (TOC) forall measurements)

Well Number: r0_0E0_tVW11r
WeI I S9cure (f-9-3)/ N0): 14 q~ 5
Well Labeled Eei9 No):
Well Condition :
Screen Height: 'J 2,5 P
Casing Type:. ~ d, qto rQ1

Outside Casing Dia . Qn) : oLxlif 71
Depth to Product (ft):
Total Well Depth (ft) : P, . 2,
Depth to Water (ft) : 17 . 65'
Water Column (ft) :
Elev. Ref. for Water Level ;

RM

Odor:
Vapor Monitor Type: PI D I VRAE
- Vapor Monitor SIN :

10 ./

- Reading (ppm):
Remarks: VIL

I MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD I
Volume ofWater In Casino : Gallons/foot = 0.041 x dz, where d Is casing diameter In Inches = (0.041 x ( 2) _gai/ft

I Well Volume (gallons) = Water Column (ft) x Gal/ft =_it x_Gal/ft =_gallons I

Volume ofWater In Filter gjgk Gallons/foot a 0.041 x (132 - d~, where D 13 total borehole dia . In Inches & d Is casing dia . In Inches a 0. 2 - ( 2 _galtft

Filter Pack Volume (gal) a ((Screen Height + lesser of 2 ft orwater column) x gal/ft) x porosity (0 .3) = ((ScreenHeight x_gal/ft) x0.3 gallons

purge Mil Volumr. Purge Well Volume z Filter Pack Volume +.Well Volume. gal + gal

,(1pQ 1 . 4xPurge Well Volume (gal .) 1 5 x Purge Well Volume (gal .)F_1x Purge Well Volume (gal.) I 2x Purge Well Volume (gal,) I 3x PurgeWell Volume

Purge Cycle Time (24 hr) Depth to Water Conductivity Eh Temperature Turbidity Diss . 02 Pdrge Volume

Units : Feet unnhos1cm _, elfiandard Units PPM OF NTU PPM gallons

Purge Vol 1
Purge Vol 2
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method SampI6 Contsiner(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nitroarometics Md. am 2- I LiterAmber Glass DissolvedTAL Metals 30wm'Os17470A I - 500 mL HDPE Chloride 325.3 1 -1 Liter HDPE8-NO%A

TCL Volatile Organics sm/82608 3 - 40 mL Glass Vials Total Cyanide 90iOW12 1 -11 Liter HDPE Sulfate 375J A. Sample for alkalinity,
TCLSVOC9 3510C / 2 - I Liter Amber Glass Total Organic Carbon em I - 250 mLAmberGlass Tot. Suspended Solids 1602 chloride, sulfate, TSS.

Total TAIL Metals 300SWI08 1 - 500 mL HDPE Nitrate 3532 1 Total Dissolved Solids 160.1 TDS, and turbidity
combined In one I-fite/

i Hardness Alkalinity 310.1 1 - 1 Uter HDPE-*4-"014A Turbidity 180.1 HOPE container.

GROUNDWATER SAMPLINC,



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

Q* nivianager: wlv~ ""_~J

Location Code: PB-BED-AM15
Sample Number: CB3041

RFA / COC Number: - 0Y15-ogaVAI

Collection Date: ~~Irot,
Collection Time: aAfo

Sample Name: PBOW-02-GW-PB-BED-MW15-CB3041-(00-1

SamplingMethod. LF
Sample Type: GW Sample Purpose:REG

JC Partnen:

(TB) (ER) 41 (FB)

Start Depth: (.,

EndDe th : 34 .0p
Sample Matrix: WATER

Sample Team: kjqt>~

ERPIMS Values :
Containers

), bw -, 3

Sacode:
Lot Controffl:

art- - -7
0? 1 R1.?_
F4z,s - 0
CO = 0

brvi -
7-

t&w4W cis r4F t ovstVt

N, ~- 3-S- VtA

o4'UJi,,, 4o wkk,,-t" PC4U"

4Scrok, ,

Sketch Location:

Logged BY/ Date:'~DM4 Kotl_ qltskz- ReviewedBY/ Date--
~Y/.101' 'A

Comments:



INTERNATIONAL
TECHNOLOGY Page 2 of 2

~9 CORPORATION
r)L Sample Collection Log

Project: okauj;) r .UU1Vt WKWUW VV 1%
Manager: Steve Downey

Location Code: PWBED-MW15
Sample Number: CB3041

1402- TV4114f 4WC, Wt = liege

If : 08 faho I pe& -) Wt = 13 - Gz It
11 - 10 (a = ;L3 - G~, 4t-
I-J:w 3.4. osw-
I "I f 5-5;, 3.;L aa,~t-

Ato lezo" a4d ow ic 0,/ -,hW,
V& Ae Waur 4wel lope' .

PURGERECORD:
Initial Time(24hr) DepthtdWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mV) (SU) (mS1cm) (MIJ) (ppm) (C) (gal)

411*1 K60 tl .ty -Of 7-41 ?- Af -9L-7 0 . 0 v-7k 0

1"57 37-ov _)lZ_ q_V 1.14 %V. I 7"Of .#. fro I

vss ..4t s
zi

sk.(*ft~ b" aAlti-4 rudts fm--d r#ij
A4f.

t ~k 4 q'ANt
N(0,o q4 3 *

14ot- 11,30
rt.3q 0-0 V

Sample:

1%. Reviewed BY1 Date:Logged BY/ Date : r,--4



GROUNDWATER SAMPLINC"OORM

-4/14)

Project Number: 826635
Project Name: PBOW Groundwater
Investigation Site :. L44A
RFA/COC Number:

Collection Date:
Collection Time:
Sample Filtered,
Weather/Temp :_]

No):

Form Completed By: Lh4., Nq ttsah%
Sampler(s) : 'J

,RevlewedBy:

All I Z I I i I iIJMWE"011 1 1! i 1!' 11

MONITORING WELL INFORMATION (use top ofcasing (TOC) for'all measurements]
Wellftmbarg- Outside Casing Die. (in): if PVC, *4,A"J,, Odor:
Well Secure No):

I I

Depth to Product (ft):- VaporMonitor Type; PID VRAE
Well Labeled as No):

I
vie,; Total Well Depth (ft) :. '71h Y0 -Vapor Monitor SIN:

.-Well Condfflon.,,,,_'U . .0d. Gft
I
4 Depth to Water (ft): - Reading (ppm): z7

9 g0 - a
Screen Height: Qi

fagi%
~

0 Water Column Remarks:
'_

Casing Type :. Pirl-JO&.11- 1~01_Qlf, Elev . Ref. for Water Level: %vt5'1~ M.UdVl

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume ofWater In Casing : Gallonsffbot = 0.041 x d~ where d Is casing diameter In Inches = (0,041 x ( 1, ~- 0 .37 gauft

Well Volume (gallons) = Water Column (ft) x GaVft =-#-.QAftx Q.&I GaVft- 11-lVigalions

Volume of Water In Filter Pack: G llo~wlffioot- ul"11 .01"114111,11 xi,J~V_-d~, whereDIs total borehole dia. In Inches & 11i ; Inchesco .11) 2 . 2

ft) x_galtit) x 0.3Filter PackVolume (gaD w ((Screen Height + [as ~ftorwae~olu ~gaV ~~(03)=~~Helght_ + gallons

Purne Well Volume : Purge Well Volume - Filter Pack Volume +.Well Volume gal + gal gal

1 xPurge Well Volume (gal.) 2 x Purge Well Volume (gal .) 3 xPurge Well Volume (gal.) T 4 xPurge Well Volume (gal.) 5 x Purge Well Volume (gal

.Ig. 4.3 1 -

Purge Cycle Time (24 hr) Depth to Water Conductivity . pH Eh Temperature Turbidity Diss . 02 Purge Volume

Units: Feet umhos/cm Standard Units ppm OF NTU ppm gallons

Purge Vol I I100 Ira '7, q7 -31q 1117A - M **7 0 1 6
Purge Vol 2 ,181DOr S1 I OD 7 - 14. 41, ID A.- 3/2 ga-0 I
Purge Vol 3
Purge Vol 4
Purge Vol E:4[07'
SAMPLE 12,40

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Containir(s) Requested Analysis Method Sample contalner(s)

Nitroammatics mm.em 2 - I Liter AmberGlass Dissolved TALMetals _30_0W6_01 0617470A 1 .500 mL HDPE Chlorlde 325.3 1 - I Liter HDPEsee Nols A

TCLVolatile Organics =0/82608 3 - 40 mL Glass vials Total Cyanide $01OAM012 1 1 Liter HDPE Sulfate 375*3 A Sample for alkalinity,

TCL SVOCs 3510c/ 2- I Liter AmberGlass Total Organic Carbon 9060 1 - 250 mL AmberGlass Tot. Suspended Solids M.2 chloride, sulfate, TSS.

Total TA I Metals

A770C
300MM 5

1747010 1 - 500 mL HDPE Nitrate 39 .2 Total Dissolved Solids 160.1 TDS, and turbidity
combiner' In one I-liter

~Fardr 1302 AJkalinity I I - 1 Liter HDPEseeNolaA Turbidity 180.1 HDPE c Mr,



INTERNATIONAL
TECHNOLOGY Page I of 2

F;qCORPORATION Sample Collection Log
& 825635 PLUM BROOKORDNANCE WEProject.

Manager. Steve Downey

RFA/COCNumber:

Location Code: PB-BED-MW16 Collection Date:

Sample Number: CB3037 Collection Time:

Sample Name: PBOW-02-GW-PB-BED-NM16-CB3037-(004 StartDepth ?-'5

Sampling Methoc~.- LF EndDepth: z (19

Sample Type: GW Sample Purpose:REG Sample Matrix: WATER

)C Partners : Sample Team:
(M) C (ER) 4- (FB)

Containers
ERPIMS Values :

Sacode :

Lot Controffi :

Sketch Location:

Logged BY1 Date: Y/1,Jjqz- Reviewed BY1 Date: -?~7 w d"XX-
2,



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log
Project: okovy PLUM WROOK. ORDNANCE WE

Manager: Steve Downey

Location Code: PB-BED-MW16

Sample Number: CB3037

pJIL 0, h,#t h W4, 2 .!rl N-, yb 7q W - 6a*4 1WVg
G~ ,,,j 2#-

d1t(v-

PURGERECORD.-
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxyge!x Temperature Purge Volume

(ft) (MV) (SU) (MWcm) ffm (PPM) (C)

44z- "W Af, 14Z
-307- Z . if '3, Z-1

IS05- 1U . Z31 3.01

15,10 tq, -2.13 1,33 J,Jd 0 to.,(
H-/5r zo,

- IY3 9- &q 1191 7-01 IQ. -2- IV
2 -j, Iq

W7 ~-14 efo ( .S,5- Is-sr t i

ILfJ 1 . elk 11.0

Sample: -103 1,13 141 -zz, 16-7 K'a

LoggedBY/ Date: Reviewed BY1 Date:



Project Number. 825635 Collection uate:
Project Name: PBOW Groundwater Collection Time:
Investigation

Site'
Sample Filtqre(

RFAICOC Weather/Temp:_

GROUNDWATER SAMPLINr--TORM
q [ 00 -Z, Form Completed By: 945j"-
Iwo Sampler(s) :_ . . .>44
f No): U0 %

Reviewed By: 4-9Z=

~~PIBIOIW=012=131W= I I I = I I I I PM 1 1 1 1 1 IMI I = I OEM

MONITORING WELL INFORMATION [use top of casing (TOC) foi all measurements]
Well Number -... "M- b0- KW t(p Outside Casing Dia. Qn): . q V Odor: ',bish4
Well Sectire ftAl No): W,05 Depth to Product (ft) : _ Vapor Monitor Type:' PID VRAE
Well Labeled Us I No): ~j,-5 Total Well Depth (ft) : Vapor Monitor S/N:
Well Condition: 1;4~ Depth to Water (ft) : K **V z. 57 Reading (ppm): 10,0 Q
Screen Height: ZIF, ir - 7q Water Column (ft) : U . q3 F* Remarks:
Casing Type; D' q' PVC, a qt&~,~m pL Elev. Ref. for Water Level; "k6A~6~ z R

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casino : Gallons/foot = 0.041 x d2, where d Is casing diameter In Inches w (0.041 x ( '~ 2) - (9, U~ . gal/ft

if, 2-,S'*r- 2241>Well Volume (gallons) z Water Column (ft) x Gal/ft ft xLa-Gal/ft gallons 6),Oql X q4, Z. IF, 16' iU44
ig I I ~P~= 0.041 x 2Volume of Water In Alter Pack: Ga[1 :1r1!11111ct0l : 1, D111vt1 :1itlill d1a. In Inches & d Is casing di

Filter Pack Volu ft) ga /ft) x 0.3me(gal7-(Scres~*t*-lesser of 2 ft or Water column) x gal/ft) x poro**--~) ft + gallons
Purne Well Volume : Purge Well Volume = Filter Pack Volume +Well Volume =A-0-,x."J, 1-JILgal =-IL.Lgal

I x Purge Well Volume*(gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Vokt6ie. (gal.) 4 x Purge Well Volume (gal .) 5 x Purge Well Volume (gal.)
3,1-a ~ 5'. ~ 0 - W .q- - I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss . 0. Purge Volume
Units : Feet umhos/cm Standard Units PPM OF NTU PPM gallons
Purge Vol I

Purge Vol 2 o 2- o-~5
Purge Vol 3 -J
Purge Vol 4

Purge Vol 5

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Containbr(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mal.= 2 - I Liter Amber Gins Dissolved TAL Metals 310=118 1 - 500 mL HDPE Chloride 325.3 1 - I Liter HDPES" NoeA

TCL Volatile Organics 6030 1 um 3 - 40 mL Glass VIaLs Total Cyanide 9010A=12 1 - 1 Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOC3 351OC/

A77nQ r Glass2 - 1 LiterArnbe Total Organic Carbon am 1 - 250 mL Amber Glass Tot. Suspended Solids 100.2 chloride, sulfate, TSS.
Total TAL Metals 31*5AM011B

7A70A 1 . 500 mL HDPE Nitrate Total Dissolved Solids 160 .1

~

DS, and turbidity
combined in one 1-liter

Hardness 130.2 Alkalinity 310A I-1LIterHDPEs-N-A I Turbldity 180-1 HDPE container.



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

manager: SteveDowney

RFAICOCNumber:

Location Code: PB-BED-AM17 Collection Date:

Sample Number: CB3014 Collection Time:

Sample Name: PBOW-02-GW-PB-BED-MW17-CB3014-(00-1 Start Depth:

SamplingMethod. LF EndDepth:

Sample Type: GW Sample Purpose:REG Sample Matrix: WATER

Qcrartners: Sample Team: lbr-lbb
(TB) C_ .13_57'014~ - (ER) /V 11

Comments:

Containers
ERPIMS Values :

Sacode :
Lot ControM:

LAe-f--- iv-t
ev = n,

hr.t,Aj

Sketch Location-, <
tj t

7

LoggedBYI Date:b ',k.4 z, Reviewedffl Date :64 , _ _

02 ..W,J

,72 1711 V1



INTERNATIONAL
TECHNOLOGY Page 2 of 219 CORPORATION Sample Collection Log T)

Project: olkzujo J171-JUIVI D]MVVW VnMINTUNI'v, VV A
Manager: Steve Downey

Location Code: PB-BED-AM17
Sample Number: CB3014

'4((L(Gz-- bq9 40 Wt#A%- 31-0-1 k Tok/ 64~ q 1:~ WAII~A U44-1- 33.3-3

twa eul, af 3q Pf, pwlb - Z- IVJ r I.-

,Vu-1 uj-mt-, -, eptlq 10-0 40 F4_
9-0

PURGE RECORD:
luttlal Thme(24hr) DepthtoWater n pH Conductivity DissOxygen Temperature PurgeVolume

5"A(- -it.cq (mv) (SU) (ins/cm) 3 Rau) (ppm) (C) (gal)

6.30 ofI
IQ IT It U. 3

4,07- 0.00 I&A

Lim- 5~; 7& U. 0
10 -qo4 ir.7-0 5.-.74 7,11 va 010 A. 3 7- f

5r. 16', if 0-00

,

(10q0

045" 30IS9
IM 3A. IV -401 f.

Sample : -q11 4.0 15-, 79 '4 1 -z- ti . 7- 3.5,

W.J44 tu~b,kV$a.J PVky4fi*--, W& 1~114!5), -rW~,dWy M414f rOll Are 1~ "Ier
-4

J( -1ff
Wak Vol d4m - bq0, 4'. hdcL~ 1a56*,a4-k V~" I

Logged BY1 Date:,~~4 ReviewedBY1 Date: N)tl



GROUNDWATER SAMPLINC--)ORM

19
AA1.d.1d1bffV-r

Project Number. 825635
Project Name: PBOW Groundwater
Investigation Site; TW7-
RFAICOC Number:

Collection Date:
Collection Time:
Sample Flltqre~
Weather/Temp:_

7- Form Completed By: . bglt-
Sampler(s) : ~4k- fb-v--

Reviewed By;

MONITORING WELL INFORMATION [use top of casing (TOC) forall measurements)
Well Number: KW Ill Outside Casing Dia. (in): 3 Odor:
Well Secure feNo):

y--
Depth to Product (ft): Vapor Monitor Tfpe: PID VRAEI

Well Labeled I No)j: Total Well Depth (ft) : Pr1f5- P 5- Vapor Monitor S/N: ~~qz 15(7 /
Well Condition: Depth to Water (ft): 3 1 . 67 PA - Reading (pprn) : 0- n. let. .
screen Height:___ Water Column (ft) : 3 3 . ~5 5 Remarks:
Casing Type:- 64 Elev. Ref. forWater Level: "Alld fi2i~#x.

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume ofWater In Casina : Gallonsfibot z0.041 x d2, where d Is casing diameter In Inches (0.041 x ~=-galfft

Well Volume (gallons) = Water Column (it) x GaVft a_ftx_GaVft=_gallons
Volume giWater In Filter Pack: Gallons/foot x 0.041 X (D2- d~, where D Is total borehole dia . In Inches & d Is casing dia . in Inches = 0.041 x (( 2 - ( ) z_gaVft

Filter Pack Volume (gal) a ((Screen Height + lesser of2 ft or water column) x galtft) x porosity (0.3) z ((Screen Height_ft+ ft) x,.=::~~_gal/ft) x 0.3 gallons

Puras Well Volume: Purge Well Volume a Filter Pack Volume + .Well Volume gal + gal gal

I x Purge Well Volume (gal.) 1 2 x Purge Well Volume (gal.) 1 3 x Purgq*9,#,9WM9,(gaV - 1 . 4 x-BwO-Well Volume (gal .) 1 6 x Purge Well Volume (gal.)

Purge Cycle Time (24 hr) Depth to Water nduc Eh Temperature Turbidity Diss . 02 Purge Volume
Units: Feet ~T~ho -standard Units ppm OF NTU PPM gallons
Purge Vol I
Purge Vol 2
Purge Vol 3
Purge Vol 4
PurgeV&~
6AMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Md.8330 2 - I Liter Amber Glass Dissolved TAL Metals 1 - 500 ML HDPE Chloride 325-3 1 -1 Liter HDPESOOKt.A

TCL Volatile Organics 6M I8=8 3 - 40 mL Glass Vials Total Cyanide

N

901ON9012 I - 1 Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 3510CI 2 - I Liter Amber Glass Total Organic Carbon 9060 1 - 250 mLAmber Glass Tot Suspended Solids 160.2 chloride, sulfate, TSS.
Total TAL Metals M.W6010B

1747DA
1

I - 500mL HDPE
I
Nitrate 363.2 Total Dissolved Solids 1601 TO$, and turbidity

litercombined In one I
Hardnr 1302 1 Alkalinity I - I Liter HDPE3-NoteA Turbidity

-
HDPE cr- ' Iner .



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
CAC121C IDn d-%fAX?' nD"VA'WCU WU

Project : JUJUUM
Manager: Steve Downey

RFA / COC Number: 0,1106W0,9."10,voi;~00

Location Code: PB-BED-MW18 Collection Date: ~,/dv7-

le Number:Sam CB3015 Collection Time: 1 0'1,0p

Sample Name: PBOW-02-GW-PB-BED-MW18-CB3015-(00-1 Start Depth: 65'
'th :~Ehd De 65SamplingMethod: LF p

Sample Type: GW Sample Purpose : REG Sample Matrix : WATER

Xrarbwn: Sample Team: k-K
CrB) C6 3 00 (ER) ,V)g- (FB)

ERPIMS Values :
Sacode:

Lot ControM :

Comments:

Sketch Location:
NI

Logged BY1 Date:lbolu$-4Am~ 4/-f 21

i

"

J

"

Reviewed BY1 Date : Vm &;~,

Containers
Analvtical Suite Fit FrtnOty Size Units Type



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log
Project: 0153003 Jr.UU1vt IMAVVI& vim INIkINUZ W1%

Manager: Steve Downey

Location Code: PB-BE-D-MW18
Sample Number: CB3015

IA'( Tf)- '75~ ito (tf 40-0),-, q2-7 2- 1,./,a.A.

PWI

ktf~-4 10.0
blad. ., pv.? 6,.4d e P11q bfa-4,1 !5-.o

PURGEBITCORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mV) "(SU) (WSfcm) UTM (PPM) (C) (gal)

t,7 *~r f,-W F

t qN5, 3 -32-2- ~-.vL 2.11

24-V 7,12-

-37-9 T. 09 2-2, 3 ~7-0 4 .
(!;v 12- -33, qv-P .4q /s. I

-334, 10.1
17- .94 -3112- q,oz 2-3 . q fr~-Q L15(f 10 .0
-vz~-qq - 3 5'7- 1. 091 13. 1 13r3-0 1, 5 .5' 2-

IzMr - 3 51 1149' 7-3-1 117-.0 1 .
low I-LW -35,5- 1.94 2~3- 5' 1&s-,,0 0.5'9

Iq 2- Ut . 1 /$.a P, go J.-7

114-4 u~ 41'
I Ov 2-6-0

-XI. It'
;-0, 3
2- V,

Fs &V too
-

Sample:
r 4+0

t.Qq!r
IQ

J;-7

(
of,

Do t W

-~Q.q 1. it zT. I-
- ~~jr cis0 74. 7

-36ti ti. 48 30-5-

0, ov q. ~ _
0-ft 1,4

I -PI-)

0.7-

ReviewedBY1 Date: ign7 tLoggedBY1 Date: bm-li( tZ yh/ag



GROUNDWATER SAMPL1Nr_-""ORM
Project Number: 825635 Collection Date: Form Completed By: LA~5ft',
Project Name: PBOW Groundw-ater Collection Time: _40VO Sampler(s) :_

In Investigation Site : Sample Filtered No) : ~op
AA.&-fVWffQW RFAICOC Number: WeatherfTemp: ~&& -7 Reviewed By;ttfU (3 c, elf.,-ax~ -

RG Wan
MONITORING WELL INFORMATION [use top of casing (TOC) foi'ell measurements)

Well Number: Outside Casing'Dla. (In) : 21
Well Secure 09 No) : Depth to Product (ft):
WallLabeled e No) : Total Well Depth (ft) : 75~
Well Condition : Depth to Water (ft) : 7, jrk
Screen Height: Water Column (ft) : q2- . 7 7,
Casing Type: kit, Elev. Ref. for Water Level:

Odor:
Vapor Monitor Type:
-Vapor Monitor S1N:'#gq

Reading (ppm):_
Remarks :

P-1D JYRAE
;W

1.'17 W- >'7k-

MONITORINGWELL PURGE CALCULATIONS AND PURGE RECORD
Volume ofWater In Casino : Gallons/foot z 0.041 x d2, where d Is casing diameter In inches a (0.041 x 2) gai/ft

Well Volume (gallons) = Water Column (ft) x GaVft ft x_Gal/ft gallons

Volume ofWater In Filter Pack : Gallonsfibot= 0.041 x (1)2-d~, where D Is total borehole dia . In Inches & d Is casing dia. In Inches= .9~ 2-( _J2 gaVft

Filter Pack Volume (gal)= ((Screen Height + lesser of2 ft or water column) x gal/ft) x porosity (0 .3) z ((Screen Height==::~5~+~ft)~X_gal/ft) x 0 .3 gallons

Purae Well Volume: Purge Well Volume a Filter Pack Volume + Well Volume gal+_gal a[

1 x Purge Well Volume (gal .) 2 x Purge Wo-11 Volume (gal.) 3 x Purge Well Volume ( a4 x Purge Well Volume (g 1.) 9 15 x Pu a Well Volurn (ga .)

Purge Cycle Time (24 hr) Depth to Water Conductivity "PW"- Eh Temperature Turbidity Diss. 02 Purge Volume

Unb: Feet umhostcm~~ tandard PPM OF NTU ppm gallons

Purge Vol I - ~,A~ --I
V~

Purge Vol 2 Uv VV

Purge Vol 3
Purge Vol 4
Purge Vol 5

I SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contallner(s) Requested Analysis Method Sample Containir(s) Requested Analysis Method Sample Contallner(s)

Nitroaromatics mm.833o 2 - I Liter Amber Glen Dissolved TAL Metals 3005AR10105
17470A I - 5W mL HDPE Chloride 325.3 1 - I Liter HDPES"NoteA

TCL Volatile Organics wx /s260B 3 - 40 mL Glass Vials Total.Cyanide QOIOM012

-

I - I Liter HDPE Sulfate 376.3 X Sample for alkalinity,
TCLSVOCs 3510C 1 2 - 1 Liter Amber Glass Total Organic Carbon gooo 1 - 250 ml. Amber Glass Tot Suspended Solids 1602 chloride, suffate, TSS.

Total TAL Metals
Man

300SWI08
J1747QA 1 - 500 ml. HDPE Nitrate

.3532 I
_

Total Dissolved Solids
I___'

16D.1 S, .and turbidity
combined In one I-liter

Hardness
___

130.2 1 Alkalinity 310.1 1
+1 - 1 Liter HDPEs- NoteA T.;~ld1ty I HDPE container.



INTERNATIONAL
TECH14OLOGY Page I of 2
CORPORATION Sample Collection Log

Project : 825635 PLUM BROOK ORDNANCE WE
manager : Steve Downey

RFA / COC Number: 0110AYAeva 41 PYoYAkP,16
Location Code : PB-BED-MW19 Collection Date:
Sample Number: CB3013 Collection Time:

Sample Name: PBOW-02-GW-PB-BED-MW19-CB3013-(004 StartDepth:
SamplingMethod. LF EndDepth:

Sample Type: GW Sample Purpose : REG Sample Matrix: WATER
QC Parinen : Sample Team: LV

CrB) 6 135-00 7 (ER) IV fl (FB) -

Containers
ERPIMS Values :

Sacode :
Lot Controffi :

4

Sketch Location:

fL0 -~! /1 - 6 ff6-
1110 -

P"r 4tAT . 5 .-

C-0

5fe&l .- t1o

ReviewedBY1 Date : 7LozLoggedffl Date :



INTERNATIONAL
TECHNOLOGY
CORPORATION Sa

Project:

Location Code: PWBED-MW19
Sample Number: CB3013

3:1~;40 toolm (EA =~-

Page 2 of 2

mple Collection'Log
825635 PLUM BROOKORDNANCE WIK .

Manager: Steve Downey

PURGERECORD:
Initial Time(24br) DepthtoWater Rh pH Conductivity . Turbidity DissOxygen Temperature PurgeVobune

(ft) (MV) (M (MWCM) "ru) (PPM) (C) )h I

Iq 3 1 .1,cf . 0,2- - 3 teo /,~. /67 A. 0 A 5'. 3 .4 . 0 c7C-10.

t q -3 4, -3-71 11-03 1 - T 0 114P .7 t-) - e> a
5

lqt4l -3-7(. )(.-?( I- 4-r 7 ~.,3 0-c)c> 9-7
7

X9
'qc/ te '517'~- - -01 0-23 I-lb P 1 .. 6 -0 - ->0 7-7 , 3

i q s-k x5, G S~ -31q to, fO 1 . 90.7 6,670 10-7 1 q3
q5-~- a5- -3-51 J,/~ t . 4q .-7 0. 00 Io-77 'q..-
t5'6 1 J-5- -3(eo g7.3~ J,(F 53 . (.- '0 .00 1'0' 7 '544V
fir 6 (0 -7 -2, 3 79

'
4P

a s- r
3

-3 t f
95

63
1

It' .'cf 5-Cls p a - e
9~ (r 5-

e
- -3 40 1 . s- 0 0 C) to .

Sample :
1 5 Y5

~34.7 1.q? 1, q3 co e, oo 0 at4-21
V

LoggedBYI Date : ReviewedBYI Date: V#m&Vyl7laz



INTERNATIONAL
TECHNOLOGY Page I of 2

Im CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKO.RDNANCE WIK

Manager: Steve Downey

RFA/COCNumber: 0Y0Y,9L011t1b;10'Y.200V3
q/14/,07Location Code: PB-BED-MW22 Collection Date:

Sample Number: CB3009 Collection Time: 102,5"

Sample Name: PBOW-02-GW-PB-BED-MW22-CB3009-(00-4 Start Depth: AT-
Sampling Method. LF EndDepth: D .

Sample Typ~e: GW Sample Purpose:REG Sample Matrix : WATER
QCPariners :

Sample Team: 4-1 bb(fB) 6 t3 (ER) (FB)

Containers
ERPIMS Values :

Sacode :
Lot Controlff:

Comments:
CA~44 b VIVW

I --I IC oe C

Sketch Location:

LoggedBY/ Date: ReviewedBY/ Date: WZ qj(7/,VZ



INTERNATIONAL
TECHNOLOGY Page 2 of 2

19CORPORATION Sample Collection Log
Project: 01wauiz) JrUU1VJL ]SAVUlk V"INAINUE WJ&

Manager: Steve Downey

Location Code: PB-BED-MW22
Sample Number: CB3009

biou."t t" st#t~s : on -L

lots- tT.ql -347 -,.q 3 0 . tq /1, J V. " q. I

01% q.11 10.10.00

LoggedBY1 Date: Reviewed BY1 Date:

-rvo . qq.q& p~ , wqi4, a".- - 1~,.qq 4,K 1- 4111-1 "C r-"ft .

*
19s"41 -V.,,.r3 Wf ".K

J~-41 444iZ5.0 Z,0 rs,.
Vsd"4,1.V (qS,a)

PURGE RECORD:
Initial Time(24hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

lal. (ft) (Inv) (MS1cm) (NTU) (ppm) (C) (PI)

214 .(40 -330 51 0. ?,5 1 ..~,q.j . o,,7q 9.9
LQ, 38, 15, q. o 9.1

0, iq 151. V 0 . * 0, q, q
V.q4 1-2 q, 0 0- Zq 919Of 30 -Lq.qo 3q7 ri.6i O ..qq 9/.5' 6 . 11 /0,/ 2-oq 35r ?_"Q 3q5- fS, oq V-W q ?..-5 6 .1,0 10 .1 2 ~_Qqq0

'V;.40 W5, 'I . q9 o .q'4 !r2 e5_' /0 .7- 21 T,

7et it 1 3 q~, I .qq V .qtJ q7 .0 #r . 10.-V
zq.q1 7 .90 0 . 74
7.1 . q1 -3q7 1 .3s. $A4 V . 00 Z. W,
ItAl -'547

,, rio 0, qjq P .,v z.%-
1910 7,1, .// -3q7 7,77

V .qq it . 5, 0.0,0 3
1015- 14. Ll I -3ql I. & . 0 . IV 1,

s le- i6z") 2,q,qi -34-7 3 . 0-00 q1.9 3S'

3.3-

V



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
Project : 825635 PLUM BROOK ORDNANCE WE

Manager : Steve Downey

RFA/ COC Number: -a 1-101IA00,2,13
Location Code: PB-BED-MW22 Collection Date: _q1q1Q -L

Sample Number: CB3010 Collection Time: 10z,5-
Sample Name: PBOW-OZ-GW-PB-BED-MW22-CB3010-(00-1

SamplingMethod: LF
Sample TYPe: GW Sample Purpose : FD

QC Partnen:
Z-1.17

Cr C, 0 (ER) Al f-1 (IFB)

Analytical Suite FIt

Comments :

Sketch Location:

Containers
Qty Size Units Type

!~t( tay I J C$_Wi

Start Depth: 3 5-

EndDepth: 3 `1

Sample Matrix : WATER

Sample Team: IDJ~Ibh

ERPIMS Values :
Sacode :

LotControl# :

LoggedBY/ Date : Dpwt~4W, q/q/q,_ ReviewedBY1 Date.- _72 1Yh1,gA_



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log C"')
GIVICIC12C 'r Txx 'D""rmv r%-D"nW A VC'V WU

Project: JU JU
Manager. Steve Downey

Location Code: PB-BED-NM22
Sample Number: CB3010

PURGERECORD:
bdtial Thne(24hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (Inv) (M (IRSICUR) OULT) (Ppyn) (C) (gal)

300q

Sample:

Logged BY1 Date:b..,QK4,je ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Pro.ject : 825635 PLUM BROOK ORDNANCE WIK

Manager: Steve Downey

RFA I COC Number: 0 If0 Y,~OOA

Location Code: PB-BED-MW22 Collection Date: qlqlo-C

Sarnple Number: CB3011 Collection Time: 10

Sample Name: PBOW-02-GW-PB-BED-MW22-CB3011-(00-1 Start Depth: 55--

Sampling Method: LF EndDepth: 3,-7

Sample Type: GW Sample Purpose: FS Sample Matrix: WATER
QCPartnen-

- -
Sample Team: k1bb

Cr1l) (, 6 -~ 00 (EiR) (FB) - I

ERPIMS Values :
Sacode :

LotControff :

Comments:

Sketch Location:

Sef f&jt /of CB3001

_ /qjLoggedBY1 Date : b_a,,,y 404& q ox. Reviewed BY1 Date:

Containers
Analytical Suite Fit Frtn Qty Size Units Type



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample. Collection Log . ~ 0

Project: 825635 PLUM BROOKORDNANCE WE
manager: Steve Downey

Location Code: PB-BED-MW22
Sample Number: CB3011

PURGE RECORD.-
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume

(ft) (InV) (M (mS/cm) (NTU) (ppm) (C) (gal)

pla

Sample:

LoggedBYI Date : -qlqloz- ReviewedBYI Date:



GROUNDWATER SAMPLINC""ORM
rroject Number:

1
825635 Collection Date:.

Project Name: PBOW Groundwater Collection Time:
Investigation Site : p413,,A, Sample Filtered
RFAICOC Number: pf o Lon7~/vo 6 ' Weatherffemp:~

4/07- Form Completed By: Zl g4l,
1 OZ5- Sampler(s) : . . ts/z-V

No):
t __k3S.0 Reviewed By:Nypqv~

P1B101WW 012 =G1W

MONITORINGWELL INFORMATION [use top of casing (TOC) for ill measurements]
Well Number. 1wz'-L Outside Casing Dia . (in) : L4 Odor:
Well Secure (Yes / No): Depth to Product (ft) : . VaporMonitor Type:01'- PID/VAAE

Well Labeled (Yes / No): Total Well Depth (ft) : 14.q6 - Vapor Monitor S/N:_ gZ/4 O~ ~r50S'

Well Condition: Depth to Water (ft) : - Reading ( C046
7-Q. ao py) T-, 6

Screen Height : 15" 14 Water Column (ft) : Remarks: OA ;Sk"A 9.5
Casing Type: V(I Elev. Ref. for WaterLevel:

V

MONITORING WELL PURGE CALCULATIONS ANDPURGE RECORD

Volume ofWater In Casino : Gallons/foot a 0.041 x d2, whered Is casing diameter in inches = (0.041 x. gal/ft
Well Volume (gallons) = Water Column (ft) x Gal/ft ft x_GaVft gallons

Volume ofWater In Filter Pack, Gallons/foot = 0.041 x (D2- d~, where D Is total borehole dia. In Inches & d Is casing dia . In Inches = 0.041 x 2 . 2) gal/ft

Filter PackVolume (gal) = ((Screen HeIght + lesser of 2 It or water column) x gal/ft) x porosity (0.3) = ((Screen Height_ft+_ft)x_gaVft)x 0.3 =_gallons

Purne Well Volume : Purge Well Volume = Filter Pack Volume + .Well Volume gal +_gal gal

I xPurge Well Volume (gal .) 2 x Purge Well Volume (gal.) TTXPurge Well Volume (gal.=4x Purge Well Volume (gal.) 75_xPurge Well Volume

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 02 Purge Volume

Units: Feet umhos/cm Standard Units ppm OF NTU ppm gallons
Purge Vol I
Purge Vol 2
PurgeVol 3
PurgeVol 4
PurgeVol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contain6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod.am 2 - I Liter Amber Glass Dissolved TAL Metals 3005A=108
/ 7470A

I - 500 mL HOPE Chloride 325.3 1 - 1 Liter HOPEs- NoteA

TCL Volatile Organics swo /8280B 3 - 40 mL Glass Vials Total Cyanide 90iMM2 I - 1 Liter HOPE Sulfate 375.3 A Sample for alkalinity,.
TCL SVOCs 3510CI

A270C
2 - I Liter Amber Glass Total Organic Carbon 9060 1 - 250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals 300SAI6010B
7470A

1 - 500 mL HOPE Nitrate 353.2 Total Dissolved Solids 160.1 TOS, and turbidity
combined in one I-liter

f7ardric
130,

2 Alkalinity 1 1 - I Liter HDPEs--A I Turbidity 180.1 HDPE co, r.



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample- Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

~f

RFA / COC Number: 0 1 00.2-111

Location Code: PB-BED-AM23 Collection Date: ho 0"

Sample Number: CB3040 Collection Time :

Sample Name: PBOW-02-GW-PB-BED-MW23-CB3040-(004 StartDepth:

SamplingMethod : LF EndDepth:

Sample Type: GW Sample Purpose:REG SampleMatrix : WATER
QC Partners:

- - Sample Team:
CrB) 6 13 5 &/ 0 (F-R) (FB)

ERPIMS Values :
Containers Sacode:

Lot Controffl:

ur'- L- = to 0 ry1,- (17V Z; 66,5 Fr
Ov erp,

q/

Co

f![:D z go .q rrw

qfoz-

-7,7V

1710-L

Comments:- Aft P" AJ&V
V

Sketch Location:tv~..

Logged BY1 Date: ReviewedBYI Date: 22,owl
41 4



INTERNATIONAL
TECHNOLOGY
CORPORATION

1%ge 2 of 2

Sam 1e Collection . Log CT
Project : Ir","11 "ImukII& vfu "NA"NuJ!j w1%

Manager: Steve Downey

Location Code: PB-BED-MW23
Sample Number: CB3040

DT(d = 16 .62
VT o , '71 . go

71 . 2cS

PURGERECORD:
11nifial Timeq4hr) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(MV) (M (nWcm) offu) (PPM) (C) (924

WDJV IVA klOy r tA4,15

Sample :

Logged BY'l Date: 0110/c Revie'wedBYI Date:
.0 .4-



GROUNDWATER SAMPLINr-')ORM

ED
AAWA-.'1&JrQ-W

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site : P4.44k
RFA/COC Number.

Well Number.
Well Secure 9 No) :Ig

'Well Labeled a
I
No):_

Well Condition :
Screen Height: Zb
Casing Type:- PW

Collection uate: q1 10(6 1- Form Completed By: 4_j
Collection Time: Sampler(s) : T'J+LL-N J I

Sample Filtered (!j.el No): 14 V, 5 V~ .
Weather/Temp: UJ&, jtaLgo Reviewed By:

Outside Casing Dia . (in) :
Depth to Product (ft) :
Total Well Depth (ft): 7
Depth to Water (ft) : 6"N . 7
Water Column (ft): -1 (o - i3z
Elev . Ref. forWater Level:

Odor: Wrw~., #,tft
VapolTmonito'r fype:
- Vapor Monitor SIN :
- Reading (ppm):
Remarks : iyl

AND PURGE RECORD

PID I VRAE

I ~~_ (7
0
.

Volume of Water In Casing : Gallonstfoot a 0.041 x d2, where d Is casing diameter in Inches a (0.041 x Z 0, 16 gal/ft
Well Volume (gallons) z Water Column (ft) x Gal/ft ft x 0- 16 Gal/ft 2,76 gallons

Volume of Water In Ffter Pack: Gallonstfoot a 0.041 x (132- d2), where DIs total borehole dIa. In Inches &d Is casino dia . In inches = 0.041 x 2-( 2 galift

Filter Pack Volume (gal) a ((Screen Height + lesser of2 ft or water column) x gaVft) x porosity (0.3) = ((ScreenHeight N ft+ _16,1Z ft)x f-31 gel/ft)x0.3= gallons

Purce Well Volume: Purge Well Volume = Filter Pack Volume +.Well Volume = 6161f gal+ .Z .7(a gain q .57 gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal .) 3x PurgeWell Volume (gal .) 4 x Purge Well Volume (gal .), 75 x Purge Well Volume (gal.)

Purge Cycle Time (24 hr) Depth to Water Conductivity PH Sh Temperature Turbidity Dies. 02 Purge Volume

Units: Feet umhos/cm Standard Units PPM OF NTU PPM gallons
Purge Vol I
Purge Vol 2
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Container(s)

Nitroaromatics mod. e330 2 - 1 LiterAmber Glass Dissolved TAL Metals I 3w-'"1105I Z470A 1 - 500 ml. HDPE Chloride 325.3 1 1 Liter HDPEs-NoleA

TCLVolatile Organics 5030/s2sog 3 - 40 ml. Glass V1813 Total Cyanide _ 9moAmoi2 I - I Liter HDPE Sulfate 375,3 A. Sample for alkalinity,
TCLSVOCs 351001

8270C 2 - 1 LiterAmber Glass Total Organic Carbon Soso I - 250 mL Amber Glass Tot Suspended Solids 160 .2- chloride, sulfate, TSS.

Total TAL Metals M011EI

w"o211
I - 500 mL HDPE Nitrate, 3532 Total Dissolved Solids 160.1 TDS, and turbidity

combined In one I-liter
Hardness 130.2~ Alkalinity 310.1 1 - I Liter HDPE$-Wt9A Turbidity 180.1 HDPE container.

LI!,, 16,

I MONITORING WELL INFORMATION [use top of casing (TOC) for dill measurements] I



INTERNATIONAL
TECHNOLOGY Page 1 6f 2

CORPORATION Sample -Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

Manager.- Steve Downey

RFA/COCNumber: OYOVOOA irlefoy, co,~ All,

Location Code: PB-BED-AM27 Collection Date: ilq&
Sample Number: CB3012 Collection Time: 070,10

Sample Name: PBOW-02-GW-PB-BED-MW27-CB3012-(00-4 Start Depth: 915-

SamplingMetho& LF End Depth:
Sample-Type: GW Sample Purpose : REG Sample Matrix: WATER

QCParbms- Sample Team: IV
#3 _!~-O (ER) Al Pf (FB)

Containers
ERPIMS Values :

Sacode:
Lot ControW

> P,4,0

13 7 FP*

Sketch Location:

117-19.? V- - 13,14,ff-
lfqd- J'fZ0 = Wt4h llw-oa ajaA

FM N % es-. 13 fit

Logged BY1 Date: ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log C-)
Project: okovoz) rJL-JU1VJL VV IM

Manager. Steve Downey

Location Code: PB-BED-MW27
Sample Number: CB3012

14 3 #19
blt& io P~

1147- 1944 *h wn&-- (eve,( -x '~yW,40 Ff
4[q("- Uc- W4-' lq*d~~4MGW Tbl- 111-3C-W-

PURGERECO":
Initial Time(24hr) DepthtoWater Elk pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(10 (MV) (M (MS/CM) (NM (PPM) (C) ftal)

ct r4

J

Sample:

&Logged BY1 Date: ReviewedBY1 Date:



GROUNDWATER SAMPLINIC-7ORM
Project Number: . 825635 Collection Date : .
Project Name: PBOW Groundwater Collection Time:

93 Investigation Site : bkgKqr~dj~ Sample Filtered,
AX-6-f7bffQ-W RFAICOC Number: %J Weather/Temp:_g

P I B I OIWFAO120GIWMIP JB I blE a bJMJk1J2-

MONITORING WELL INFORMATION [use top of casing (TOC) for ail measurements]
WellNumber.---- r5 .6g-b~KWL Outside Casing Dia. (in) : Dh4,4dj Odor : flliq K614~wl' . Ik5
Well Secure (Yes I No) : Depth to Product (ft): vapor Montror Tipe: PID / VRAE
Well Labeled (Yes / No) : Is,, -( cy Total Wall Depth (ft):_ It I , 35' - Vapor Monitor SIN : I
Wall Condition : Depth to Water (ft) : 4 3-Lko - Reading (ppm) : 71 . LU J. >?V

40 20 .0--ot..v
Screen Height : 1,4h Water Column (ft) : Remarks :
Casing Type : Elev. Ref. for Water Level :

Volume of Water In Casing : Gallons/foot =0.041 x d2, where d Is casing diameter In Inches - (0 .041 x ( !~g 2) = J, LJW gayft

I Well Volume (gallons) = Water Column (ft) x Gallft = G7. ~N ft x I . ~5~ Gai/ft = /00,5 gallons . A/- 6-~- A I
Volume ofWater In Filter Pack: Gallons/foot a0.041 x (D2- d~, where D Is total borehole dia, In Inches & d Is casing dia . In Inchei = 0.641 2-( 2) gal/ft

Filter Pack Volume (gal) = ((Screen Height + lesser of 2 ft or water column) x gal/ft) x oro 19 _ft+-ft) X-gal/ft) xO.3 =_gallons

Purne Well Volume: Purge'Well VoluMw--~~u~me+WslIV9lume gal +_gal gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal .) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal .) S' x Purge Well Volume (gal .)

-in - S~ zol'o 3Q I - S- - I
Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss . 02 Purge Volume

Units: Feet umhos/cm Standard Units Ppm OF NTU PPM gallons
Purge Vol 1 /0-60 - Pf~ 3 .
Purge Vol 2
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Containtr(s) Requested Analysis Method Sample Contilner(s)

Nitroaromatics bled.833o 2 - I Liter Amber Glass Dissolved TAL Metals 301-W6010B
7A70A I - 500 mL HDPE Chloride 325.3 1 - I Liter HDPEs"HOWA

TCLVolatile Organics 5=/w603 3 - 40 mL Glass V13IS Total Cyanide SOIOAW12 1 - 1 Liter HDPE Sulfate 375.3 A- Sample for alkalinity,
TCL SVOC3 351OC I 2 - I Liter AmberGlass Total Organic Carbon sm I - 250 mL AmberGlass Tot Suspended Solids 1602 chloride, sulfate, TSS.

Total TAL Met;I-S 300.W6010B
17470A I - 600mL HDPE I Nitrate 3532

I
Total Dissolved Solids 160.1 TDS, and turbidity

combined it, -nne 1-11ter
Hardne 130.2 1 Alkalinity 1 - 11 Liter HDPE899 NO*A I -

-
Turbidity i 180.1

,
HDPE coi r.



INTERNATIONAL
TECHNOLOGY Page I of 1

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WIK

Manager: Steve Downey

trRFA / COC Number: 0q0 5
Location Code: IT-ABG-BEDGW-01 Collection Date:

Sample Number: CB3016 Collection Time:

Sample Name: PBOW-02-GW-IT-ABG-BEDGW-01-CB3016 Start Depth:

SamplingMethod. LF EndDepth:
Sample Type : GW Sample Purpose:REG Sample Matrix WATER

QC Partners : Sample Team: lb K-Y-lb
CUB) (FR) IV# (FB)

ERPIMS Values :
Sacode :

Lot Control# :

Comments:

Sketch Location:

I_gj_Reviewed BY1 Date:LoggedBY/ Date: %~4 &~4

Containers
AnalYtical Suite Fit Frtn Qty Size Units Type



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE WE
Manager: Steve Downey

Location Code: IT-ABG-BEDGW-01
Sample Number: CB3016 .

Th _ 7,0.,q W, 16-'fk FP

37S

X,4411 _- 10
P'Ind"tA~s-emq Tki-01h -Z-5- PX

PURGERECORD:
191qal Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume,

(ft) (MV) (M (DI&CM) (MM (PPM) (C) (04

0V ft . t I . Ir
0 OV

~V,f to .. ?./
4,q 7 1-11 TXA V,d'v C. I

qsT -3. 6.4~
CU qe,2- Z.

Z.

[Sample: 1/540 3 2,

qf~

Logged BY1 Date : Jt~~ VA/UZ Reviewed BY1 Date :



GROUNDWATER SAMPLINC' ~-"7ORM
Project Number: 825635 Collection &,dte : r1a Z-- Form Completed By:
Project Name: PBOW Groundwater

ffJ
Collection Ti

me:
46::~

/"o

Sampler(sy 1~~>
Investigation Site : &b4 Sample Filtered r4spNo): V e S

AJr.W.r .f71.ff0.W RFA/COC Number th /TW ;~FK R i kr--,. emp:ea er 4 ( ev ewed By: ZZ , ..Z

Z3E==1__ .,__ - OR=
MONITORING WELL INFORMATION (use top ofcasing (TOC) for ill measurements]

Well Number:
'Well Secure (~es
Well Labeled 9
Well Condition :
Screen Height:
Casing Type:

Outside Casing Dia . (in): 1z Odor : A~ 0--(
No) : Depth to Product (ft) : Vapor Monitor Type: PID VRAE
No) : V-t Total Well Depth (ft) : 24). - Vapor Monitor S/N :

Depth to Water (ft): 3 Pq - Reading (ppm):
Water Column (ft)t._ Remarks :

5d~ Elev. Ref. for Water Level :

MONITORING WELL PURGE CALCUI ATIONS AND PURGE RECORD
Volume of Water In Casino : Gallonstfoot 0.041 x d2, whered Is casing diameter In Inches = (0.041 x ( ~a_gal/ft

Well Volume (gallons) = Water Column (ft) x Gallft ft x_GaVft gallons

Volume of Water In Filter Pack: Gallons/foots 0.041 X (02-d~, whereD Is total borehole die. In Inches &d Is casing die, In Inches = x J, - 2 gal/ft

Filter Pack Volume (gal) - ((Screen Height + lesser of 2 ft or water column) x gal/ft) x porosity (0 .3) z ((Screen Height__.,=='ft+_ft) x-gallft) x 0.3 --gallons
Pura* Well Fume : Purge Well Volume = Filter Pack Volume +Well Volume gal + gal7-f al

I xPurge Well Volume (gal.) 2 xPurge Well Volume (get.) 3 xPLWMoVaGme (gal.) 4xPurge Well Volume (gal.) 5 x Purge Well Volume (gal .)

Purge Cycle Time (24 hr) Depth to Water Condu pH Eh Temperature Turbidity Diss . 02 Purge Volume
Units : Feet 2T~_&cm Standard Units ppm OF NTU ppm gallons
Purge Vol 1
Purge Vol 2
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Containbr(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mod. 6330 2 - I LiterAmber Glass Dissolved TAL Metals I 300WMOB/Am I - 500 ml. HDPE Chloride 325.3 1 - I Liter HDPEsNNOteA

TCL Volatile Organics soso/8280s 3 .40 mL Glass Vials Total Cyanide
-_

SOIOM012 1 - 1 Liter HDPE Sulfate 375.3 A Sample for alkalinity,
TCLSVOCs 351001

*I?Arl 2 - I Liter Amber Glass Total Organic Carbon 9060 1 - 250 mL Amber Glass Tot Suspended Solids 1602 chloride, sulfate, TSS.
Total TAL Metals 300MMIOB

17470A
I - 500mL HDPE Nitrate

'

3632 Total Dissolved Solids 160.1 TDS, and turbidity
combined In one I-liter

Hardness 1302 [~Ikal lnlly 310 .1 I-1UterHDPEs""W9A I Turbidity 180.1 HDPE container.



INTERNATIONAL
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CORPORATION Sample Collection Log
Project : 825635 PLUM BROOKORDNANCE WE

Managev. Steve Downey

RFA / COC Number:
Location Code: IT-AAI-BEDGW-001
Sample Number: CB3036

Sample Name: PBOW-02-GW-IT-AAI-BEDGW-001-CB303(

Sampling Method.- LF
Sample Y~pe: GW Sample Purpose:REG

QC Pwiners;

Collection Date .- -t-j it f ~ f-
Collection Time: MIT WU--"

Start Depth:
EndDepth:

Sample Matrix- WATER

Sample Team:
CrB) (ER) (FB)

Sketch Location:

F
LoggedBYI Date: Reviewedffl Date:'

lvbv~~

ERPHAS Values :
Containers Sacode :



INTERNATIONAL.
TECHNOLOGY Page 2 of 219 CORPORATION Sample Collection Log C)

Project: 825635 PLUM BROOKORDNANCE WE
Manager- Steve Downey

Location Code: IT-AAI-BEDGW-001
Sample Mumbe,,-~: CB3036 46V

Wd,4,,4 dqfi4a, Wd*, -3( .0 .:) ff_, TJ>XtJ.44FA's

U-w~ v4u - h'PA 4 ww~ -- 2-q-z W? ~hwj-j Ub, thV, M

~6
fV4

PURGERECORD:
Initial Thnep4br) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mV) (SU) (raS/cm) MM (PPM) (C) (gal)
41 vx mg st--X~y1

I-oo 10.W ?
q8
f-UG j-qo L33441 -0-ft

W44, J0 s4 ok 4091-Z4, WIVUjo u*4
VA

W,

=144 A14

t 44Ac4 401
tomNkta46 19") to -j* WvLa- s- ;O Tw, -1k 1 '"40'4t cA~t

>

Sample :

I. .

LoggedBYI Date: KwW, -s#Lq,2 ReviewedBYI Date:
//-//~/f,07-



GROUNDWATER SAMPLINC, '7ORM
Project Number: 825635 Collection Date : Nrot 1~-~ so-~ Form Completed By:
Project Name: PBOW Groundwater Collection Time: Sample'r(s) :

hue

Investigation Site : At'a 4M 6;1 Sample Filtered (yes / No) :
RFA/COC Number : Weatherfremp : Reviewed By:

P1B101W= 012 =G1W

Well Number: 4A1- UDkueo(
Well Secure 9 1 Nol.
Wall Labele (Yes &):
Well Condit on:- fir4(
Screen Height: /6- W
Casing Type: SCA To-pre,

WELL INFORMATION [use top of casing (TOC) for all
Outside Casing DIa. Qn) : 2-
Depth to Product (ft) : Afl,.-x bL"W
Total Well Depth (ft) : 4% W
Depth to Water (ft) : 31, 00
Water Column (ft): 36-6.1
Elev. Ref. for Water Leveh

Odor: 'rorew,(" V&-x
Vapor Monitor Type: PID'/VRAE
- Vapor Monitor S/N:
- Reading (ppm): /lAc-111",

Remarl~s :

MONITORING WELL
Volume ofWater In Casino: Gallons/foot z 0.041 x d2, where d Is casing diameter In inches = (0.041 x gal/ft

Well Volume (gallons) = Water Column (ft) x Gal/ft it x_Gal/ft gallons

Volume ofWater 113 Filter Pack: Gallonstfoot a 0.041 x (D2- d2), whereD Is total borehole dia. In Inches & d Is casing dia. In Inches - 0.041 x 2 .( 2 gaVft

Filter Pack Volume (gal) a ((Screen Height + lesser of2 ft or water column) x gaVft) x porosity (0 .3) a ((Screen Height_It +_ft) x_gaVft) x 0.3 gallons

Purae Well Volume: Purge Well Volume x Filter Pack Volume + Well Volume =_got +_gal -_gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal .) 4x Purge Well Volume (gal .) 5 x Purgewell Volume (g

Purge Cycle Time (24 hr) Depth to Water Conductivity PH Eh Temperature Turbidity Diss. 02 Purge Volume

Units: Feet umhos/crn Standa(d Units ppm OF NTU PPM gallons

Purge Vol 1

Purge Vol 2 A A A

Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(*) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics mm. e33o 2 - I Liter Amber Glass Dissolved TAL Metals 300mm"s I - 500 mL HDPE Chloride 325.3 1 - 1 Liter HDPESw NoteA

TCL Volatile Organics am/82608 3 - 40 mL Glammusms MaIss Total Cyanide SOIOW12 I -I Liter HDPE Sulfate 375,3 A. Sample for alkalinity,
TCL SVOCs 3510C1 2 - I Liter AmberGlamss Total Organic Carbon 90W I - 250 mL Amber Glass Tot Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals 3001XWIOB
17JMA 1 - 500mL HDPE Nitrate 30.2 Total Dissolved Solids 160.1 TDS, and turbidity

combined In one I-liter
Hardne, 1302 Alkalinity I - I Liter HDPEs~NoftA Turbidity 100.1 HDPE cor r.



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

manager: Steve Downey

RFA / COCNumber: 0!JLv,2-00^1 ff-/ a y

Location Code: IT-AA2-BEDGW-001 Collection Date: /c/o -,L
Sample Number: CB300 Collection Time: 09qo

Sample Name: PBOW-02-GW-IT-AA2-BEDGW-001-CB303( Start Depth: i ~r . 7

Sampling Metho& LF EndDepth: 2-

Sample Type: GW Sample Purpose:REG Sample Matrix: WATER
QC Partners: Sample Team: 1)

(rB (ER) 4,,14

Containers

Sketch "cation:

I

ERPIMS Values :
Sacode:

Lot Controffi:

LoggedBYI Date: Reviewedffl Date :

Comments: A, .-J 4,..- :tt -7 T^ Al, .,i



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log C
Project: 0AZU.30 1rjUU1V-t Imim"UAL "j&"11VM"1N%1JV-j VV in

Manager: Steve Downey

Location Code: IT-AA2-BEDGW-001
Sample Number: CB3030

ql9fe7- Nf a, io *qtk , t it, 11 F,(-, Tb-45-. ~ti ri-, wd, 3'~ PZ
ft 4-4c/ 41-o f4w. fWsf- 0---K 3 vA,..5 (-L45j)

141 .10101- bqik 6 wak,,,, pt.-Jq4

'PURGEREC0M.--j,'
Initial Time(24hir) #epthtoW,ater Eh pH Conductivity Turbidity Dissoxygen Temperature PurgeVolume

(ft) (MV) (SU) (Ins/cm) afm (ppm) (C) (gal)

1q1 VO 1,-33 W-!r 0.6,5- 10.3 -0.2s-
(110 A. qV iz 160 '&q0f44-0111V 15~

&0 10.3 -Wo-,(/^;.
11W 0q 4-

:d two4/037-5-0 Vfo
10.

3
1150 U. 4q -)Z2, f- 572- 1,32- 3 V-0 P. 4" (0-4
IW37

-130 9.60 1 .,31 3%0.0 0.00 ;6.4 ~sv-x
IL00
M05,

31. to -'s,31 Mz 147-1 71Z VAV Itf-Y
-I'Ll ef.S% J.7-1 7q& cto fo-i--I"Lq I.% t. 731r Z'. -11- fe-I

q0- t4 7-7q I. q4q 10-6qq . S-L 7-VT 1.34 Ai 10. lip

Sample: 040 19.'7q- -,2&7 V. 56' 1, -3 .73%,0 1-31 /0'y
W" 61~11

JA

144~ [*Ufi'15,

hu"

Logged BY-1 Date : ReviewedBY1 -Date :



GROUNDWATER SAMPLINO--`ORM

MONITORING WELL INFORMATION [use top ofcasing (TOC) for A measurements]
Well Number: 2-- OLt ~w -00 1 Outside Casing'Dia. (in) : ?- Odor:
Well SscureWft): V,9 S Depth to Product (ft) : Vapor Monitor Type: PID VRAE

cWell Labeled No): ts Total Well Depth (ft) : J4~F. Y57. - Vapor Monitor S/N:'
Well Condition: 614rj Depth to Water (ft) : - Reading (ppm): 1q's-
Screen Height: 1-5, WaterColumn (ft): 31, is- Remarks; 0rj&,,q,* 04,~,
Casing Type: UA 40 PVC, Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Cisina : Gallon3ffbOt z 0.041 x d2, where d Is casing diameter in Inches z (0.041 x ( Z,- 2) = 0, 1 ~ Ll ggl/ft

Well Volume (gallons) = Water Column (ft) x Galift =It ._1T ftx_L-1_64 GaVft-_.L1t gallons

Volume of Water In Filter Pack; Gallons/foot = 0.041 x (D2- cl~, whereD Is total borehole die. In Inches & d is casln§ die . in Inches = 0.041 x 2 .( 2_ 2)z 1.31 gal/ft

Filter Pack Volume (gal) x ((Screen Height + lesser of 2 It or water column) x gal/ft) x porosity (0 .3) = ((Screen HeIght__L5~__ft+ ft) x 1-31 gaI/ft)x0.3---!-~t& gallons

Purae Well Volurne:, Purge Well Volume = Filter Pack Volume + Well Volume --L~JL gal + 1.31 gal - gal

1 x Purge Well Volumio (gal .) 2 x Purge Well Volume (gal .) x Purge Well Volume (gal.) 4 x PurgeWell Volume (gal.) 5 x Purge Well Volume (gal .
IM is'. %, 71 *~ . 1 11

Purge Cycle Time (24 hr) Depth to Water 'Conductivity pH Eh Temperature Turbidity Diss . 0, Purge Vol 0
Units: Feet umhos/cm Standard Units pprn OF NTU ppm gallons
Purge Vol I
Purge Vol 2 goX~5 wl bX&
Purge Vol 3
Purge Vol 4
Purge Vol 6
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Containdr(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics iw&ewo 2 - I LiterAmber Glass Dissolved TAIL Metals =18 1 - 500 ml. HDPE Chloride 325.3 1 - I Liter HDIDEOee NaftA

TCL Volatile Organics mo/sme 3 - 40 ml. Glass Vials Total Cyanide 9MOAW12 1 - I Liter HDPE Sulfate 3753 A Sample for alkalinity,
TCLSVOCs 3510CI

It7mr . 2 - i LiterAmber Glass , Total Organic Carbon 9000 1 - 250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.
Total TAL Metals -VOW6010 I - 500 mL HDPE

.
Nitrate 3832 -

-
[Total Dissolved Solids-160.1 TDS, and turbidity

combined In one 141ter
HArdness Alkalinity 310.1 i 1 - 1 Liter HDIDESeeftfeA I Turbidity 180 .1 HDPE container.
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CO
.
RPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE WE
Manager: Steve Downey

RFA / COC Number: o

Location Code .- IT-AA3-BEDGW-001 Collection Date:
Sample Number: CB3033 Collection Time: 17 ob

Sample Name: PBOW-02-GW-IT-AA3-BEDGW-001-CB303.~

Sampling Method. LF
Sample T~Pe: GW Sample Purpose:REG

QC Parluers: Sample Team :

crl~) - (ER) 41.4 -
ERPIMS Values:

Sacode:
LotControlff:

VID = SO-7ff",-
LEL <1 06
to = 0
97, -S

pu K% f Se f~.- ,

e PAA

61j's 0

T-6 r,9 -70

Start Depth:
EndDepth:

SampleMatrix :

4fi

WATER

VP

Comments: -P.w q 3s-q- s(oowV

We,tt w o Act v,,,of- ::f. 0.-'S7- 4~~ ,(I

~J- wSo,,~ v~- e-d-- I-Ais-A aca "V .3sz -Voo M
~

x" P P,-
~--r _5--etSk t hU

-Pa C-- t S- QfNC- R,(-ion:cae c
a - i~z~GM%-40J4A T-(-~ 44K 44c seuewna ipl~~ jw,~ a

Logged BY1 Date:
4140 ReviewedBY1 Date : t7il 4r

ConWners
Analytical Suite Fit FrinOty Size Units Type



INTERNATIONAL
TECHNOLOGY Page 2 of 2

173 CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCEWE

Manager: Steve Downey

Location Code: IT-AA3-BEDGW-001
Sample Number: CB3033

jv~ZRJ wAA 6vpl = .2C . 7%
f

PURGERECORD.-
Initial Timep4hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperatuxe PurgeVolume,

(ft) (MV) (M - (MS/cm.) ffm (ppm) (C) WO
f- 4, 4/ -35~ 9-o? -9~ 3 3(.,7 a o z~ 1 2, q a S . o
9 -'7 3 3s-~r- 9> . ?, .,3 1 qt. C) 0, OD I A . ~>f? S, _ J7

T . -7 1? ~ - 3 -s(.0 4> - OIL) .95-' 0

3 :? 31 3
q3 Ale . '7 9 3D .3,D . -7 .
~,V a Y . I? L/ 119? T. -53 30 Iq 0 -7 .

53

Sample: 70 3 0 f 1- .9 -,1

LoggedBY1 Date: Reviewed BY/ Date :
a -67



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
Project : 825635 PLUM BROOKORDNANCE Wh

Manager: Steve Downey

RFA / COC Number: -OY142042 ff

Location Code: IT-AA3-BEDGW-001 Collection Date: II

Sample Number.. CB3034 Collection Time: 1700
Sample Name: PBOW-02-GW-IT-AA3-BEDGW-001-CB303z Start Depth: w/P

SamplingMethod. LF EndDepth: :qJ*Q
Sample Type: GW Sample Purpose: FD Sample Matrix: WATER

)C Partnen:

VA
Sample Team: -3 wu , (- A)r,

1CrB) 6 (ER) / (FIB) f(11

ERPIMS Valueg:
Sacode :

Lot Control#:

Comments: e-

Sketch Location:

Logged BY1 Date:
q~Xv ~IDA-

ReviewedBYI Date: -7,~7 OZ17 ayr,",

Containers
Analytical Suite Fit FrtnQty Size Units Type



INTERNATIONAL
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. 2r)CORPORATION Sample Collection Log
Project: r.UU1VJL "JM%JXJJ& VIM INtIllkliv-4

.
VT in

Manager: Steve Downey

RFA / COC Number: -0 Y11,400A)9
Location Code: IT-AA3-BEDGW-001 Collection Date: 1/tRie z- -
Sample Number: CB3035 Collection. Time: 17 00

Sample Name : PBOW-02-GW-IT-AA3-BEDGW-001-CB303!

SamplingMethod. LF
Sample Type: GW Sample Purpose: FS

XParbmrs :
Sample Team:

UB)

Analytical Suite

Comments:

Containers
Fit Frin Qty Sim Units

Sketch Location:

Logged BY1 Date:

Start Depth:
EndDepth:

Sample Matrix:

-qoAf-

V
WATER

n4wU

ERPIMS Values :
Sacode :

Lot ControM:

30"5

A46P V ,0Reviewed BY1 Date: ,
4
Y1111AI



GROUNDWATER SAMPLINC-"ORM
Form Completed By:Project Number: 825635 Collection Date: C) 1 0 -- -

Project Name: PBOW Groundwater Collection Time: -7 C,-' 0 Sampler(s) : A(
Investigation Site: Acm ArtA Sample Filtered (Yes I No):
RFAICOC Number: WeatherfTemp: 6V" SD~s Reviewed

PIBIOIWM 012 =G1W

I MONITORING WELL INFORMATION [use top of casing (TOC) for an measurements] I
Well Number: 3T-AAS - &FD4 k) -
Well Secure (Yes / No):
Well Labeled (Yes / No):
Well Condition : C-700
Screen Height:
Casing Type: PV( "

Outside Casing Dia. (in) :
Depth to Product (ft) :
Total Well Depth (ft) : 6?)
Depth to Water (ft):
Water Column (ft): lp_
Elev . Ref. for Water Level : -ro C-

Odor.
Vapor Monitor Type: PID / VRAE
Vapor Monitor S/N :
Reading (ppm): 7 %Remarks: 11 IWA-14

MONITORING WELL PURGECALCULATIONS AND PURGE RECORD
Volume of Water In Casina : Gallons/foot = 0.041 X d2' where d Is casing diameter In inches - (0.041 x ( Z 2) - 0 . 164 gal/ft

Well Volume (gallons) a Water Column (ft) x Galtft =,W_11 ft x P_J_6_q_ Gal/ft -1Lgallons

Volume of Water In Filter Pack: Gallons/foot= 0.041 x (1)2-d2), where D Is total borehole dIa . In Inches & d Is casino die . In Inches = 0.041x(( f2 2 2 gal/ft

Filter Pack Volume (gaQ = ((Screen Height + lesser of 2 ft or water column) x gal/ft) x porosity (0 .3) = ((ScraehHeIght-4a-ft+--L-ft)x--L-S-17-gayft) x 0.3 gallons

Puras Well Volume: Purge Well Volume a Filter Pack Volume +.Well Volume gal + gal - 15'. 0 2, gal
4 x Purge Well Volume (gal.) 5 x Purge Well Volume (g~qI x Purge Well Volume (gal.) 2x PurgeWell Volume (gal .) 3x PurgeWell Volume (gal.)

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Dies. 0. Purge Volume

Units: Feet umhoslem Standard Units ppm OF NTU ppm gallons

Pwi"" '2 7, 3 1 15- 1-79 0 . c06

Purge Vol 3 -,z
7PurgeVo147 V C5'a Vol
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(*) Requested Analysis Method Sample Contain6r(s) Requested Analysts Method Sample Contalner(s)

Nitroaromatics Mod.8330 2 - I Liter Amber Glass Dissolved TAL Metals 3005"010B 1 - 500 mL HDPE Chloride 325.3 1 - I Liter HDPEsee "Ote A

TCL Volatile Organics amoia2wa 3 - 40 mL Glass Vials Total Cyanide SOIM012 I - I Liter HDPE Sulfate 375*3 A Sample for alkalinity,
TCLSVOCs 31111c' 2 - 1 Liter Amber Glass Total Organic Carbon 9060 1 - 250 mL Amber Glass Tot Suspended Solids 16012 chloride, suffate, TSS .

Total TAL Metals 300.W6010D
f7470A I - 500 ml- HDPE Nitrate 353.2 Total Dissolved Solids 160.1

L3E

TDS, and turbidity
combined In one 1-Ifter

-Hardne 130.2 Alkalinity I - I Liter HDPES-NOWA Turbidity .1I 1 HDPE co, r.



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNXNCE

manager: Steve Downey

o
RFA / COC Number: 0

Location Code: IT-MNTA-BEDGW-001
Sample Number: CB3039

Collection Date: (m. to 7~a
Collection Time : q 5

Sample Name: PBOW-02-GW-IT-MNTA-BEDGW-001-CB3i Start Depth:

Sampling Method: LF EndDepth:
vSample Type: GW Sample Purpose:REG Sample Matrix. WATER

~C Partnen : Sample Team: 'V . 4VIA L Ukc4&
UB) FO (E

Containers
ERPIMS Values :

Sacode:
LotControffi:

ft .: 40 ppt^ C Betu- op4tLt~ "It
Az5 -;0

Co 0

LF-,(- z- 36 VOWK W~KJ 44-
14,S :- P-78 P"
O,t z ;11 . 0
CO =0 %C)

Comments: -r I j 14,,_ . U.C =~ I I, ; 2J .e to :- 6
-V -1 -% U

fik*V &UiAt q)CfJA!0 b) IZLe-69 S So

Sketch Location:
Rtv4t/4 fo 3-S- wdi

/V14- A~- 40 cld~ 411,1) &Ili ~
,~t f,., ,& ffttW Of 4

JA
&5 1, V~-

Logged BY1 DatewA"Aww ReviewedBYI .Date : e



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample Collection Log

Project: 0140U.30 Jr-UU11 115n"UJ& WA
Manager: Steve Downey

Location Code: IT-MNTA-BEDGW-001
Sample Number. CB3039

so.q Nttot ) .orSq . 0
c- PuV nt& .3oo mq4" C%61131144

-.Nof A~044- A-1 a~- s4k
it- vackr -64 melv- -1e. m0#mdkwJ -
PURGERECORD.-
Initial Time(24hr) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (Inv) (M (Ins/cm.) ofm (Ppm) (C) (gal)

k%(02- 1576o 545 . ro . 6, 1 .2,0 Mr 0. 0 1q . ctl
1510 ~bO 6 . 64 5,S6 Jq9- 0 .0- Iq .66 OQ
1515 &7o ro .K q, 06 1,66 0 .0 lqr.% 1 .5,

371 - G .Cq q .,6S q1 .2 I>,
4- (.,4a A- 5-
4: 3-73 L.(.( 1, sz!> e,~O> a- 7- s-
j~- -313 4,-" 1_ q (v o 1 -3 .

i -,~ro '37 6151 9 .-Ct( 0- 0a -3I -, 3-
-*--Wq-v ,3-74 &P-`0 q . 37 (.CD 0-00 t3 .19

(a C9 0 3UD -.3-75- (PW) 1 .(40 9- a, T. 0 0 - 0C)
(,,os- :3 q.E5- V-7 cl, 40 A 1,2 .. 6 0-0 (2

Ite 10 3 q~ 3-79 C1, ~L /09-0 9-06) (-3,6%3 (*-Od
iq c/g -3 ?,To 3-90 519,6 0-00 t 3,

qalo - "s ea 16, &0 '?--7 9 q~ 1 .
6

o-oo 1 -3- 3q 9.. 0 0
/& qo . -? - 3,?_3 4 . (4 71 qpvo o,oO -3 . 3 & 01 . a 0

AWA1-c to Col. 5#--YW!Ttw" io 0,~ W4 v",;.R I -if P-- of I L I& VA

1 14

h
LoggedBYI Date: WAu IAL- R~viewed.BYI Date: a6y/m/o.



Avoe

93
Ammh-ewra-'r

<J GROUNDWATER SAMPL1NC-r'__"9RM
Project Number: 825635 Collection L,..e : Form completed By: ni 14 So-
Project Name: PBOW Groundwater Collection Time: 090 Sampler(s) : L'Al
Investigation Site : h "i )Ie Flltqred&9'9) No): ~qqou, saml q
RFAICOC Number: Weather/T9mp:_%_*10'.A 5~~ 14P) Reviewed By. be

Well Number. -A A/Te AgbC, vo- 6 C> I Outside Casing DIa. (in) : Odor: 14 :2 !S
Well Secure (Yes I No) : Depth to Product (ft): Al Vapor Monitor Type: PID / VRAE
Well Labeled (Yes I No) : v e,5 Total Well Depth (ft) : Vapor Monitor S/N:
Well Condition ; Depth to Water (ft) :' 30. YO Reading (ppm): 107- A a I F1 M q-z~
Screen Height: Water Column (ft) : 23.1,0 Remarks :

%'V - V'Y -

Casing Type: Elev. Ref. for Water Level :

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing : Gallons/foot - 0.041 x d2, where d Is casing diameter In Inches = (0.041 x ( :2- 2) galift

P4 Gal/ft gallonsWell Volume (gallons) = Water Column (ft) x Gal/ft ft x _Q - _(I

Volume ofWater In Filter Pack : Gallonstfoot-0.041 x (132 - d~, where D Is total borehole dia. In Inches & d Is casing dia. in inches = 0.041 x )2 2) 34.1 gai/ft

_L _ft +_g,ft) x gal/ft) x 0.3 gallonsFilter Pack Volume (gal) = ((Screen Height + lesser of2 ft or water column) x gal/ft) x porosity (0.3) = ((ScreenHeight f
Pu[2e Well Volume: Purge Well Volume = Filter Pack Volume +,Well Volume -,tJ-/ gal + (p . I- I gal - _J2,_,L9aI

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal .) '3 x Purge Well Volu~gal) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal .)
t?- .7- - vf.~ 31~_. ~ -

.
, - -

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 02 Purge Volume
Units : Feet umhos/cm Standard Units PPM OF NTU PPM gallons

9 2- Purge Vol 1 -2 3 T5. 3 :5 1 X15'.t C) ()4 00

Purge Vol 2
-

-7 qS,
Purge Vol 3 g-i -7 q a45 I 9s,- 3(4 -d 0

Alt f01 Purge Vol 4 0jb e4~T0 3A (05' ft,7 6. 61S 370 qa rc g 1 2-1 0 .00 f 0
Purge Vol 5 0-1 to no 2A SL 21 ob Q0, q 0. 00___ 14,

1
-

001 ., 116
.

I 2A .0~ I q 1-7 2- 1 1.90 1 64 .1 1 0 . 00 i*76'
SAMPLEANALYTICAL INFORMATION

Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Containir(s) Requested Analysis Method Sample Container(s)
Nftsmmaflcs 9W. e33o 2 - I LiterAmber Glass Dissolved TAL Metals 3105AW0517A70A I -5W mL HDPE Chloride 326.3 1 - I Liter HDP 5-Not,A

TCLVolable Organics 5owiszwi ; 3 -40 mL Glass Vials Total Cyanide 90i0AM012 1 - 1 Liter HDPE Sulfate 375,3 A. Sample for alkalinity,
TCLSVOCs 3510C 2 - I LiterAmber Glass Total Organic Carbon 90W 1 - 250 mt. Amber Glass Tot. Suspended Solids 160.2 chlorlde, sulfate, TSS.Total TAL Metals A27W_

3005A=10
17470A mL HDPE 1 Nitrate 363.2 :1 Total Dissolved Solids 190.1-

TOS, and turbiditycombined In one 1 -liter
Hardness 1302 J Alkalinity 310.1 1

1 . 1 Uter_HDpES- NoteA TUrt)ldlty, ie0.1 HDPE container.

I MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements) -1



pa~( :L*p-

We N ben MV1 Pvj5EI~*~- I
NWells ure es/N :

Well Lab ed No) :
Well Condit on:
Screen Height:
Casing Type:

7--'-0*"' "-- ~) GROUNDWATER SAMPLING FQKM

Outsid5jDAIng Dia. (in):

59-1~o
Product (1t) :

Total Well Depth (ft):
Depth to Water (ft) :
Water Column (ft) :
Elev. Ref. for Water Leveli

Vapor )4onltor Typw.___ VJRAF-- . -
- Vapor h6idtor SIN.

- Reading (ppm):
Remarks :

RECORD
Volume ofWater In Casino : Gallons/foot m 0.041 x d2, where d Is casing diameter In Inches x (0.041 x L_____j2) gal/ft

Well Volume (gallons) a Water Column (ft) x Galfft ft x Gal/ft gallons

Volume ofWater In Filter Pack: Gallonsiffoot a 0.041 x (D2- d2), whereD Is total borehole dia . In Inches &d Is casino dIa . In Inches - 0.041 x 2 .( 2 gai/ft

Filter Pack Volume (gal) a ((Screen Height + lesser of 2 ft or water column) x gaVft) x porosity (0.3) = ((Screen Height_ft +_ft) x_galift) x 0.3 gallons

Purcie Well Volume : Purge Well Volume m Filter Pack Volume +:Well Volume z_gal +_gal =-gal
1 1 xPurge Well Volume (gal.) 1 2 x Purge Well Volume (gal.) 1 3 x Purge Well Volume (gal.) - 1 . 4 x Purge Well Volume (gal.) 1 5xPurge Well Volume (gal .) I

411-1

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turt)ldlty Diss . 0, Purge Volume
Units: Feet umhos/cm -Standard Units ppm OF NTU PPM gallons
Purge Vol 1 -9 . 50 34, 2< at . 14 ~K 577 12-07 '97-7 0100 (T
Purge Vol 2 _q , Q4';' 3q, g q. 15 qro 742 1 . 07 0100 1-2 .,t-,
~.&, 40 A0 - So C1 - m, C; 01 11-11 0,00 107

Purge Vol 4
Purge Vol 6

SAMPLE
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INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
825635 PLUM BROOKORDNANCE WEProject: Manager: Steve Downey

Location Code: TNTA-BEDGW-001

RFA / COC Number: 4,
Collection Date:
Collection Time:Sample Number: CB3044

Sample Name: PBOW-02-GW-TNTA-BEDGW-001-CB3044- Start Depth: -W. 6,

SamplingMethod LF
Sample Type: GW Sample PuTose: REG

QC Partners :
CrB) (ER)

S

Analytical Suite

Comments:

-10 AK(t!Si Vt i(tv-
- PIV&&C-f rs... (POV . .

Containers
Fit Frtn 0tv Size

Sketch Location :

Logged BY1 Date: ))ow,) r4o~- 500h, ReviewedBY1 Date:

EndDepth: sy . (0

Sample Matrik: WATER

Sample Team: bt~ ..-
(FB)

ERPIMS Values :
Sacode :

Lot Control# :

uo,t hma4ttj

10
0

6q., 9-0

47/S -7 P
str, %I

DTLAJ At.4 *W4&AtJ JUt



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log '
Project: .

old--luiz) PLUA BROOKOW NANCE WE
Manager: Steve Downey

Location Code: TNTA-BEDGW-001
Sample Number: CB3044

440platJ0 5'?V r* , bdt4A Ws Th-
4Vr%t,-* W, bq,W&/* 4" -4S . 0-

&A rl.WGU41 0414" FVf' OWI W*aW--V"aat-~0 U% 40f ffi~70-5-0 W. bipiA4 &jA& t- 70. W

PURGERECORD.-
Initial 11me(24hr) DepthtoWater Kh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (MV) (SU) (BWCM) ofm (PPIR) (C) (gal)

0

044A t 49
15- F-4-\

Sample :

.0

Logged BY1 Date: ReviewedBY1 Date:



GROUNDWATER SAMPLING --w-"QRM
Project Number: 825635 Collection Date : .77/F41*L Form Completed By: VAero%
Project Name:. PBOW Groundwater Collection Time: S Sampler(s) :. DYOD!

ED Investigation Site : Sample Filtered e'3 No) : Y15
AA%.*.d0.ff*.W RFA/COC Number: Weather/Temp :"deu,~-um,(.70L Reviewed By: ~'F

PJBJ0JW= 012 MG1W

MONITORING WELL INFORMATION [use top of casing (TOO) for all measurements]
Well Number. D Outside Casing Dia. (in) : .21 Odor: i4l~~
Well Secure 9 No): c, Depth to Product (ft) : s-'7# 54t it Vapor Monitor Tipe: PID / VRAE
Well Labeled as No): Total Well Depth (ft) : LX 7 - Vapor Monitor SIN: .
Well Conditlo . E-x"A,&+ Depth to Water (ft):_ - Reading (ppm): LeL71* CA9
Screen Height: Je Water Column (ft) : Vt,tA5 Remarks: 51, -Z

3,Casing Type: Eve140 Elev . Ref. for Water Level: Kq&SvAa AK 40 r*A#'% L44,

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casina : Gallons/foot = 0.041 x d2, where d is

'
casing diameter In Inches z (0.041 x a_gal/ft

IlaWell Volume (gallons) x Water Column (ft) x Gal/ft a_ftx_Gallft gallons OtA
Volume of Water In Filter Pack: Gallonstfoot a 0.041 x 02- d2), Where DIs total borehole dia. In Inches &d is casing dia. In inches = 0.041 x 2-( 2) gaifft

Filter Pack Volume (gal) a Ocreen Helght + lesser of2 It orwater column) x gal/ft) x porosity (0.3) = ((Screen l-leJght_ft+_ft)x_galift) x 0.3-_gallons

Pume Well Y.2lumG: Purge Well Volume = Filter Pack Volume +.Well Volume =_gal +_gala_gal

I xPurge Well Volume (gal.) 2 x Purge Well Volume (gal
.)=X

Purge Well Volume (gal.=4x Purge Well Volume (gal.) 5x Purge Well Volume (gal .)

Purge Cycle Time (24 h0 Depth to Water ConducUvIty . pl-I Eh Temperature Turbidity Diss. 0. Purge Volume

Units: Feet umhos/cm Standard Units ppm OF NTU PPM gallons

Purge Voll
Purge Vol 2 1 4404 (V,,&l IN
Purge Vol 3 VV

Purge Vol 4
Purge Vol 5
SAMPLE F



INTERNATIONAL
TECHNOLOGY Page I of ICORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE WIK
Manager: SteveDowney

RFA COC Number: a lfo95~~c7 4"
Location Code: IT-TNTB-BEDGW-001 Collection Date:

Sample Number: CB3019 Collection Time:
Sample Name: PBOW-02-GW-IT-TNTB-BEDGW-001-CB30 Start Depth: I

SampfingMethod LF EndDepth: I?
Sample TYPe: GW Sample Purpose : REG Sample Matrix: WATER

WPatners :
Sample Team: --I U LA)(T~) 665-C,_V9 - (ER) Ald (FB) I

Containers
ERTIMS Values :

Sacode:

Lot Controffi:

Pf-D I f- ~
L &t- 3
141-5 le 7
C d

-4

c) 7440W...., 910J

Comments :

Sketch Location:

LoggedBYI Date: 4vQ.A ~1311D/L/ Reviewedffl Date:OKA



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

Sample Collection Log
Project: 01430ja Jrlbulvil JDnVVJ& WA

Manager: Steve Downey

Location Code: IT-TNTB-BEDGW-001
Sample Number: CB3019

,PTV 1-7 ~t -
,+ , -3 V e-&-pt-k c--J-

PURGERECORD:
Initial Time(24br) DepthtoWater Ell pH Conductivity Tu6idity DissOxygen Temperature PurgeVolume

(MV) (SU) (MWCM) ffm (ppin) (C) (920

-7-97- f .VP T . 3 s-- 0. q
30S -7, -?V 0 -9, q1 0,t~

47 - 3 t < -7,-11 q(57 "S 19 dT , (PX I . I

11-3 5r 3- - 329- -7 . .5q ot . tf 90 1 . 0,00 R . ~BS ( .6
t qL10 3 - - W 7 . q7 a, - 6BP -1-7 0,00 q , 7q ) .0
Iq 4f; 3,02, 3.1q 7. ql ~L . 7SO Ot - 6,1 9 q
1456 3 .0( - .525- 7. S%7' p, . :Bfo 1 .,5- o,oo q . 65
X 3 .ol, 3Z 7-50 2 - '870 1--S 0.00 q . 62-
16-00 3,02, ;A7 7,20 2 C11D I - 1- 0,00 91 - 9-6 8 .(o
t6os- 3-os 3XI 7, A5- A - 160 1'2- 0 . 04) L? . 133 is C)

0 3.05- 39~- 7. AS 3, 010 1,q 00 10, *7 4 .4
16-16, 3 .05- 1 0 .00 to* 579- 4.0

3,54 7. A0 070 0.00 10,41 S'12-

Sample :

300 af/iM7, v 0. ot 0.q vil'- i,,

W " = r,~z ?,

LoggedBYI Date: ReviewedBYI Date:
V



NTERNATIONAL
TECHNOLOGY
CORPORATION

Page 1 of I

Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WE

Manager: SteveDowney

RFA / COC Number: 0~O~-AOaA /f
Location Code: IT-TNTB-BEDGW-0.01 Collection Date: Z102

Sample Number: CB3020 Collection Time:
Sample Name: PBOW-02-GW-IT-TNTB-BEDGW-001-CB30 Start Depth: 161

Sampling Method.- LF EndDepth: i4
VSample Type: GW Sample Purpose: FD Sample Matrix : WATER

QCParbiers: Sample Team:
crB) 6 13 5-?709 (ER) t/ (FB)

Analytical Suite
Containers

Fit FrtnOty Size

ERPIMS Values :
Sacode :

LotControffi:

Comments:

Sketch Location:

FO.Ji- I 6~ U30 (9

q-~510-v -

LoggedBYI Date: ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project : 825635 PLUM BROOKORDNANCE WE

Manager: Steve Downey

RFA I COCNumber: 0 110!TWO;t Iq
Location Code: IT-TNTB-BEDGW-001 Collection Date: q-tsloq-

fe goSample Number: CB3021 Collection Time: ~;7

Sample Name: PBOW-02-GW-IT-TNTB-BEDGW-001-CB30 Start Depth.-. /44-
Sampling Method. LF EndDepth: 19V

Sample Type: GW Sample Purpose: FS Sample Matrix., WATER
wparften: Sample Team:

CrB) CZ3 !i-00 (ER)

ERPIMS Values :
Containers Sacode :

Lot Controlff:

Comments:

Sketch Location:

5tc- VWJJ- I 0~ (,b 30 Iq

LoggedBY1 Date: Reviewed BY1 Date: ,~i ml



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of 2

( ,

Project: OAZUJO IrUU11 D] %JUJ& "n"IVAINUivi Wim
Manager: Steve Downey

Location Code: IT-TNTB-BEDGW-oot
Sample Number: CB3021

PURGE RECORD:
Initial Time(24hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperature PuMeVolume

00 (MV) (SU) (MS/CM) (MM (PPM) (C) (gal)

,-t ~01J- ~ 1r, 11 30 11

I Sample:

LoggedBY1 Date: L,,4. qjs~/e-z, ReviewedBY1 Date: -p .ti .
<J I



INTERNATIONAL
TECHNOLOGY Page 1 of I
CORPORATION Sample Collection Log

825635 PLUM BROOK ORDNANCE WEProject: Manager
.

SteveDowney

RFA / COC Number: OV,93200g~~v-Looyos;zoo tr
Location Code: IT-TNTB-BEDGW-002 Collection Date: 411 -L,

Sample Number: CB3018 Collection Time: 10 :30-
Sample Name: PBOW-02-GW-IT-TNTB-gEDGW-002-CB30 Start Depth:

SamplingMethod: LF EndDepth:
Sample TYPe: GW Sample Purpose: REG SampleMatrix: WATER

QCPartners-
Sample Team: go A(A(TB) c r3 (FB)

Containers
ERPIMS Values :

Sacode :
Lot Controffi:

ft'g, 0,ofp-
oir, '0.5

ff
Jk

Sketch Location:

LoggedBY1 Date: ~Mvl,"IReviewedBYI Date: .79 1~z w7ja-

Comments: ?nal) 44 at I-IJA Not J ni,.~~



INTERNATIONAL
TECHNOLOGY Page 2 of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE WE
Manager: Steve Downey

Location Code: IT-TNTB-BEDGW-002
Sample Number: CB3018

On) -- 5. (01
sytt~-J ~Oiv rA .7 1570

-co4 parv V-0" -- A-"5 r-)j -

PURGERECORD:
Initial Time(24br) DepthtoWater Eh pH Conductivity Turbidity DbsOxygen Temperature PurgeVolume

(ft) (MV) (SU) (Ins1cm) MM (PPM) (C) (gal)

1010 CS5., - 3qq 8..71 0 . -1tV 0 . 6 6.0 10.10 .1~r
3qC3 .!g .r,.1 o- CJ,7 o . o o .o 10,45 1 .10

10:W 5 - 66' (,q .0, 0 0.0- jo- 6-7 1 . q,5

1045 5 .6q 0 .,5,5 0 . (00. 0 . 0 0.0 10-71 1 .00
10-200 0~ Lq4b 0 . 0 Q . 0 -710 . 6 A . lo

Son q

Logged BY1 Date: dwa J~ ReviewedBY1 Date .'
14 -



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNAJXCE WE

Manager: Steve Downey

RFA / COC Number:

Location Code: TNTB-BEDGW-003 Collection Date: fo/c)?-

Sample Number: CB3024 Collection Time: 114

Sample Name: PBOW-02-GW-TNTB-BEDGW-003-CB3024- Start Depth:

SamplingMethod. LF EndDepth:
Sample Type: GW Sample Purpose:REG SampleAlafrix: WATER

QC partmw Sample Team: "A 1QA4-1,1
crB) (-5 (FR) /t/11 V- 9 . f I---

ERPIMS Values :
Sacode :

Lot ControW

-710Z,

02-
H ;L S

a 20 . Q~

Sketch Location :

41(4,[D-Z-
LoggedBY1 Date: Reviewed BY1 Date : 757 mf P,.//

Containers



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of 2

(

Project: 04OUJO JrJUU11 nnqJVJ& ""fWxFN%-z WA
Manager : Steve Downey

LocaHon Code: TNTB-BEDGW-003
Sample Number: CB3024

-2-1 110

f

q

S'0- 3s (qlqloz~
Drw z 3'7 . '76 (qJ1010 Z)

PURGERECORD.-
Initial Thne(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen. Temperature PurgeVolume,

(MV) (M (0190n) ffm (Ppm) (C) (gal)

No ke4zi ;r 's C4U 4 iklot&V U"it 4WO-

Sample:

Logged BY1 Date: 4fkZ4- Reviewed BY1 Date: -V
U a



GROUNDWATER SAMPLINC")ORM

lil
AMW--A~ffCA-V

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site : r- -e 0-.
RFAICOC Number:

Collection Date: '41 [Q to Z- Form Completed By: t1f., Afu u 2,,,
Collection Time: Rso Sampler(s) : Z'141 1-7

V

Sample Filtered ftjpi No): ts th
Weather/Temp:. 5G"V'U',' '(5,tfF) Reviewed By: a"'W K-~Z

of casing (TOC) for all measurements)

Well Number: 7,V T'% 6 - 6 J
Well Secure (Yes / No) :
Well Labeled (Yes I No) :
Well Condition : +
Screen Height: lot
Casing Type: VIC,

Outside Casing Dia . (in) : ~L-
Depth to Product (ft) :
Total Well Depth (ft):
Depth to Water (ft) : ao- x?
Water Column (ft) ; t~ t
Elev, Ref. for Water Level:--00

LATIONSAND

Odor: LAb -.-- -e-,
Vapor Monitor Type : PID / VRAE
- Vapor Monitor S/N:
- Reading (ppm): 1 . q Lr"- Z 'i

Remarks:

Volume of Water In Casina: Gallonstfoot = 0.041 X ~2' where d Is casing diameter in Inches = (0.041 x ( X ~= 0. 1 ~ 'f gal/ft

I Well Volume (gallons) xWater Column (ft) x Gal/ft =sZ&. J5' ftx 0*- ( 4q Gal/ft = 3. q Y gallons I

Volume of Water In Filter Pack ; Gallonstfoot = 0.041 x (D2- d~, where D is total borehole die. In Inches & d Is casing dia. In inches - 0.041 x 2 .( 2)= 1.3( gallft

Filter Pack Volume (gal) = ((Screen Haight + lesser of 2 ft or water column) x gallft) x porosity (0.3) a ((ScreenHeight I'D ft +-;- ft) x .3 1 gavft) x o.3 = 'q.7 Xgallons

Purne Well Volume ; Purge Well Volume a Filter Pack Volume +.Well Volume a ~~ - W4 gal + % 7--J- gal --1,Up- gal

I xPurge Well Volume (gal.) 2 x Purge Well Volume (gal .) 3xi7urgeWellVolum~gal.)- 4x Purge Well Volume (gal.) 5 x Purge Well Volume (gal .)

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0, Purge Volume

Units: Feet umhos/cm Standard Units ppm OF NTU PPM gaII6ns

Purge Vol 1 67 la - 2 - 6!~, 1 11) 1-7
Purge Vol 2 114 : ~5~ S5, qJ ~L - 01 49 - 75' 1 . '7(2 qita
Purge Vol 3
Purge Vol 4

Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Methotl Sample Container(s)

Nitroammatics; Mcd. 8=0 2 - 1 Liter AmberGlass Dissolved TAL Metals =5Nw1QBIXMA I - 500ML HDPE Chloride 325.3 1 - I Liter HDPES"NoteA

TCL Volatile Organics wo/ame 3 - 40 mL Glass Vials Total Cyanide 9010A10012 I - 1 Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 1 3510CJ"mn 2 - 1 LiterAmber Glass A otal Organic CarbonL 9060 1 - 250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals
L

0115
=A

1 - 500ML HDPE
_
Nitrate

I
353.2

-
Total Dissolved Solids 160.1 MS, and turbidity

combined In one 1-11ter
Hardness

-
1302 Alkalinity 310.1 1 - I Liter HDPEs- NOWA Turbidity iso.1 HDPE container.

.1

CZ

Z-



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
Project : 825635 PLUM BROOKORDNANCE WIK

manager: Steve Downey

RFA/COCNumber:
Location Code: TNTB-BEDGW-004 Collection Date:
Sample Number: CB3023 Collection Time: 10 : so

SampleName : PBOW-02-GW-TNTB-BEDGW-004-CB3023- Start Depth: 1W
SamplingMetho& LF EndDepth:

Sample Type: GW Sample Purpose:REG Sample Matrix: WATER
Qcrariners . Sample Team:

CrB) 66 5,6,/,v (ER) AIA

Containers
ERPIMS Values :

Sacode:
Lot ControW

P0 zO.Ofrn, -
01 ;,%L5 f(M

Sketch Location:

LoggedBY1 Date: ReviewedBY1 Date :

Comments: <



INTERNATIONAL
TECHNOLOGY Page 2 of 2C)
CORPORATION Sample Collection Log

Project : 825635 PLUM BROOKORDNANCE WE
Manager: Steve Downey

Location Code: TNTB-BEDGW-004
Sample Number. CB3023

bw -~ CO f -e-

%I -- e S-a ( / C-t I h

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eb pH Conductivity Turbidity DissOxygen- Temperature PurgeVolume

(ft) (inV) (M (nWcjn) QITU) (PPM) (C) (gal)

(Po 0, 3"5'CJ ;L5~~ 0, to, A I
0 t 0,

-7-15 3511
c-> 49 6, 3q3 o, OD f 0- 3 ;L-

(03-5- '7 . 0C> (2 b, 3-31 9 '7. 0. 'Do to. 3G
laqLD le .(.'7 0 . 3-3(o p3. 0 . EJO
I o 9-3 (e 6 . 3 3q f4q 0-,sa b . q..2

10-570 7 .00 -'OY 6 - 6s' 0 - 333

'
0 . 0 o lo- fq

Sample: 7 .0 6 .6s 0 . 33,-s~ 46 .7 o to . q7 V

LoggedBYI Date: Reviewed BY1 Date: .Z, 4y-er"
IV -1V



INTERNATIONAL
TECHNOLOGY Page I of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE
Manager- Steve Downey

Location Code.- TNTC-BEDGW-001
Sample Number: CB3026

RFA / COC Number: Y12a"41,

Sample Name: PBOW-02-GW-TNTC-BEDGW-001-CB3026-

SamplingMetho& LF
Sample Type: GW Sample Purposei REG

Collection Date:
Collection Time:

Start Depth: ss. 0
th:EndDe ~,_>>- 0p

Sample Matrix: WATER
QCPartners:

Sample Team: --f Mu it
CrB) (ER) (F8) V I U

Containers
ERPIMS Values :

Sacode :
Lot ControW

L-61- > 100 lopm

H71g > S-0opf)h
-0.2 = -9 . 3Pfth

co r It ffm

Pri) = az qV

IT#AT A-M440-.

q

(to

Comments:

Sketch Location:

LoggedBY1 Date: 4adfboOt ReviewedBY1 Date : ?,i 411 Y//,Yaz1, r



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2

Of

Project : 015OUJO PLUIVI BROOK ORDNANCE WK
Manager. Steve Downey

Location Code:- TNTC-BEDGW-001
Sample Number: CB3026

I- vi - 's- ?. 0 'X- It
Vr&,e- r-o%. f~e 1,0a V,% I/, ,% ",

7-ohd fury- V81%*A- -R-S71A -
fAfAf OKt W @ S,3 ( e fAAAf 44,4al-:1)

PURGERECORD:
Initial Time(24hr) DepthtoWater Rh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

00 (MV) (M (InStc1n) mm (Ppm) (C) -~f_t1raW
L t 57 1 . 3 .3( C, ff 3.3;1- 0-0 N"Po0

q3 S7-7- 35" 4`9C 3- 0-0 0 . 0 q~ ,;7 - ,.5

q1? 5-7, Z1 3-) (@-'gg & :3 2- 0-0 0.0

11 .59 667 . 30 -3qo 6 .45 :6, .zA 0 .0 010 I/14s-
JAD3 S7 - 3 -L - 'b ql~- 4 -" 3 - ;k-7 #'- 0 0'0- 1 W ir
0 fr> -s--7 .sY -aclq c..c1l -s . As- a . o 0. C) 0 q1P <57, a

17, 1 :3 -3-77-33 345-
,

.- it( '3 ~ X3 06 0, C) cLt . le
4, V" .3167-1 3 Y-7 3 .0-0- 0 .0 0.0 t I - ~S-o

-3 " "3 110 3 . /,.< 0"o 4>,6 S-,4
-32-S-1
'

- ( 0, 1 . '51
35-7 - V-7 5 - ore e-)

,
t 1 .460

2, ct 5--7, 3 1 C--ga 3.03 C3.. t L CC. 4~
0 9, SE,

Sample : 113 0 Lt 5-7 - 3 ;t V3 14 .1q 1 3 .0& 111,t4 1 0,0 1 1 1 . 0e) I

~-, 51 0,M f I - ,~- -1 i~ , a_ 11 q,

LoggedBY1 Date: 4A4,,,~41qk_ ~ V ReviewedBY/ Date:



INTERNATIONAL
TECHNOLOGY Page 1 of 1
CORPORATION Sample Collection Log

Project: 825635 pLuM BROOK ORDNANCE WKS
Manager : Steve Downey

Location Code: TNTC-BEDGW-001
Sample Number: CB3045
Sample Name: TNTC-BEDGW-001-GW-CB3045-FS

SamplingMethod: LF
Sample 7~pe: GW Sample Purpose: FS

5-0 1)
-

Containers

Collection Date:

Collection Time:
Start Depth:
EndDepth:

Sample Mairix :
Sample Team:

09-APR-02
16:00
10
10
WATER
5

ERPIMS Values :
Sacode :

Lot Control# :

Comments:
& 4M 6~ C6 30 ~~

Sketch Location:

Logged BY1 Date: flyll A a- Aaot-
V/4

I

V

RFA/COCNumber:NoCOC

Reviewed BY1 Date: --,/) nw a,(l q//",v
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FOURTH QUARTER BACKGROUND
GROUNDWATER SAMPLE COLLECTION LOGS
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INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project : 825635 PLUM BROOK ORDNANCE WK

Manager: Steve Downey

P DO-7) 0 OZ.M
RFA COCNumber: 0,71(7(97- STLY-

Location Code: IT-AM01 Collection Date:
Sample Number. CC3009 Collection Time: *0

Sample Name: PBOW-02-GW-IT-AM01-CC3009-00-00 Start Depth: -7

Sampling Method: LF EndDepth: 10
Smnple Type: Gw Sample Purpose:REG Sample Matrix: WATFR

QC Partners*
Sample Team:

(0) (ER) (FB) 1-&. Aug

ERPIMS Values:
Containers Sacode:

Analytical Suite Fit FrtnQty Siz$ Units Type_M : ." Lot Controlk
ZVWV^Lhw- ~-W -J~, A- I

!W-F N.'B- I

VOL 3i- '16
. .
.G.

t

own

)c Alm

PC
Jv ~41-

Comments:
ce

4V A~&, Toc .
Tu, VO(- FM, P~j

sketch Location: f I
W,11 ~",astk

tj f

W,A

Y " ~&Urvjc-$

^el_-
LoggedBYI Date: ReviewedBY/ Date:



INTERNATIONAL
TECHNOLOGY Page 2 f
CORPORATION Sample Collection Log 7~

Project : 825635 PLUM BROOKORDNANCE WK
manager: Steve Downey

Location Code: IT-AM01
Sample Number: CC3009

*(6 A 4 wdwt- 7. 37 Th '- M t q5' Fic s-t r*
tvu.f 1,63 Sb= ?%-fd JVJ.

111011?- ~Tti~

PURGE RECORD:
Initial Time(24br) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) MV) (SIU) (MS/cm) Q1TU) - (ppm) (C) (gal)A 1.4

1,1330 -too-( k**

32 4.46 0. 531 1. ff
6_q1 0.5-~6 7.1f

_
g .401 7-9 Iq 44IW t, sit C.L.) I.&M 19.1

13V
- -

9.40
WG #-qV7 J0.1 0.00

ft.
174855

q,,,' -106 L-03 6.qf2- I., P.U
Ci-49 1 -107 O.pq 0.#qf 6.1

1140
0. y-74r &A

4?

0.00
14A

Sample: 0- T40 '3 -7 5. 6k 1-7.74

LoggedBYI Date

em.,~

(A-Z

%0,0.0

KU,4*4'~, 44J

Revie,wedBYI Date:
%~



GROUNDWATER SAMPLINC-7ORM
Project Number: 825635 Collection Date:
Project Name: PBOW Groundwater Collection Time:
Investigation Site: Sample Filtered IRFA/COCNumber: P6011OLSTUA Weather/Tomp:_

P I B101W=0 12 WG1W

Form Completed By:
Sampi (s):

No): 7.. re- is 1z /7.
wM%, ft! R le dBy:)d ev wi

I MONITORING WELL INFORMATION [use top ofcasing (TOC) for all m6asurements] I
Well Number: ~t;V -1114.j j7 1
Well Secure fR/ No): Vve
Well Labeled Ws No):
Well Condition:
Screen Height:
Casing Type:_

Odor : Mhw-
Vapor Monitor Type:
- Vapor Monitor S/N :'
- Reading (ppm):
Remarks :

TIONS AND PURGE RECORD
Volume of Water In Casino: Gallon&1foot = 0.041 x d2, where d Is easing diameter in Inches - (0.041 x ( 7- Ih 3- gal/ft

Well Volume (gallons) = Water Column (ft.) x Gallft ftxQL*i Gan = 0,247' gaiions

Volume of Water In Filter Peck : Gallonstfoot = 0.041 x(1)2-d~, where DIs total borehole dia, In Inches &d Is casing dia. in Inches = 0.041 x ((-~2
. ( 2- 2 " gaVft

Filter-Pack Volume (gal) =((Screen Haight +lesser of2 ft or water column) x gallft) x porosity (0.3) - ((Screen Helght_ft+_4%jLft)x1:-q~gal/ft) x 0.3 gallons

PurceWell Voluu-me: Purge Well Volume = Filter Pack Volume + Well Volume a 3.39 gal+ gal=AlLgal

I xPurge wall volume (gai.) 1 2 x Purge Well Volume (gal .) I 3x Purge Well Volume (goL) 1 4x Purge Well Volume (gal.) 1 5 x PurgeWell Volume (gal.)

purge Cycle Time (24 hr) Depth to Water Conductivity PH Eh Temperature Turbidity Diss. 02 Purge Volume

Unito Feet umhos/cm Standard Units ppm OF NTU ppm gallons
Purge Vol I
Purge Vol 2
Purge Vol 3

0"V-11 1134 6!L 5
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromatics mw . em 2 - I LiterAmber Glass Dissolved TAL Metals 300-%W108 I-600mLHDPE Chloride 325.3 1 - I Liter HDPEs"NollA

TCL Volatile Organics sm /M608 3 -.40 mL Glen Vials Total Cyanide -9010AM012 I-ILkerHDPE Sulfate 375,3 A Sample for alkalinity,
TCLSVOCs I

3SIOCI
n"ne- 2 - 1 LiterAmber Glass Total Organic Carbon 9M I - 250 mL Amber Glass Tot Suspended Solids 1602 chloride, sulfate, TSS.

Total TAL Metals M5A0108174?nA I - 500 mL HDPE Nitrate
I

3632 Total Dissolved Solids 160.1 . TDS, and turbidity
bi d i 1 liHardness

_
1302 Alkalinity I 310.1 N-A1 - 1 Liter HDPEs- Turbidity 1 180.1

com ne n one - ter
r.HDPE contalne

Outside Casing Dia . (in):
Depth to Product (ft):
Total Well Depth (ft) :

-TDepth to Water (ft):_
Water Column (ft) :
Elev. Ref, for Water Level:



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 1 of 2

Sample Collection Log
ProJect: 825635 PLUM BROOKORDNANCE WK

Manager: Steve Downey

f'~
RFA/COCNumber : -V501j-L0-z-5TL<,V--

Location Code: IT-BG8-BEDGW-001 Collection Date: -111002,
Sample Number. CC3001 Collection Time: 04z0
Sample Name: PBOW4V2-GW-ITBGS-BEDGW-001-CC3001- Start Depth: JA~

Sampling Method LF EndDepth: -67:f- 6, 3
Sample TYPe GW Sample Purpose:REG Sample Matrix: WATER

QCPartners :
- Sample Team:

S 00 (ER) w (IFB)

ERPIEMS Values:
Containers Sacode:

Analytical Suite Fit Frtn Qty Size Units Type T -~
140~~PW -Y-- -A -1., 150r- L . .

J.W-1--c-11".1os-

V-
4

E!-0 W.
2- M -011
A

V.
4-- C4

Ago.

N _Sol

Comments:

Sketch Location:

ilf

LoggedBYI Date.-

0- brs-beb~-V-" I

ReviewedBYI Date:-11rdoz I "Ot



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 o

~~ 11

Project: 5L"J-*~ MUMILSRUUKORDNANCE VW
Manager: Steve Downey

Location Code: IT-BG8-BEDGW-001
Sainple Nwnber: CC3001

j~2v Pt-, wd-f,-+z101- vilk, io rt Tr

cmq L~.11 q-0 r4,
17-o

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity MssOxygen Temperature PurgeVolume

(ft) (MV) (SU) (WS/,cm) QqM (ppm) (C) (9140

Ofr3o 6-. Iq 4 7-03 753i K'7- q.q4 1q. Iq
fr3f s-- cc ).30 0. q,0 W
0 Tq0 .-7 3.30 31.
0 -7 -AO:L -7, 1 3 -S .S-9
0 9sr-0 5-- -73

95-S- 5- .-7S- - 9-S
qq oo s-- 7 ;k 4/,;L -7, ;to -S_s(p 13.1 6 . ~61 1 -3 . .z q 3, C)
oJoSr 5' . -7 a V,3 -7 . .xo -3 . (.~ *,I,q vs- q
ock t 0 -7 - ;ksc> *7 . :xc -3 .( *-7, & c> . q s- f 39,

- C1 '7 -1 -7, ;t 1-3,3q (I,

Sample : 09OLO _5% .7 3 _2 I? 7..Z 1 0 . 3 q.

Ry-~~ .5-.1-e

LoggedBYI Date: J~,4 ReviewedBY1 Date:



GROUNDWATER SAMPLINC`70RM
Project Number. 825636 Collection Date : 711Z,107-
Project Name: PBOWGroundwater CollectionTime : _ OqZo

ED Investigation Site : %otk4 nn.-W Sample FllterecnrTYeq'7 "o):
AM-W10U.&OW RFAICOC Number., JbfitJJZ-n5Ti- Weatherffemp:~]"

Form Completed By:

Reviewed By: Z)

PIBIOIWM012MGIW

Well Number.
WellSecure 9 No): 14t
WellLabeled 9 No): 6
Well Condition:-
Screen Height:--~jT
Casing Type: t

of casina (TOC) for all
Outside Casing Dia . (in):
Depth to Product (ft): V
Total Well Depth (ft): 7-0
Depth to Water (11) : q7
WaterColumn (ft): 77

Elev. Ref. for WaterLevel:

Odor : A16-11t
Vapor Monitor Type: PID /VRAE
- Vapor Monitor S/N: 149 4ZIfz 95-3 ?q -
- Reading (ppm): 0z
Remarks: A-~y

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casino: Gallonsfibot x 0.041 x d2, where d is casing diameter In Inches a (0.041 x gal/ft

Well Volume (gallons) r. Water Column (ft) x Gal/ft =_It x Gal/ft gallons

Volume of Water In Filter Pack: Gallons/foot z 0.041 x (D2- d2), where D is total borehole dia . In Inches & d Is casing dia . In inches = 0.04 2 .( 2) _gayft

Filter Pack Volume (gal) a ((Screen Height + lesser of2 ft or water column) x gal/ft) x porosity (0.3) a ((ScreenHeIght_ ft) x_gal/ft) x 0.3 gallons
Pura* Well Volume : Purge Well Volume = Filter Pack Volume + Well Volume gal +_ga!;~-gal

I x PurgeWell Volume (gal.) I 2x Purge Well Volume (gal .) 1 3 x Purge Well Volume VAPrJ- . 4 x Purge Well Volume (gal .) I 5x Purge Well Volume (gal .)

Purge Cycle Time (24 hr) Depth to Water Cond v Eh Temperature Turbidity Diss . 02 Purge Volume

Units : Feet u1nhos1rcm;.- "'S-tandard Units PPM OF NTU PPM gallons
Purge Vol I
Purge Vol 2 :00-

Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

Requested Analysis Method Sample Contalner(a)
Nitroaromatics mod. 8330 2 - 1 Liter Amber Glass
TCL Volatile Organics 5030162WB 3 -40 mL Glass Vials
TCLSVOCs 3510CI

R"Of-I 2 - I Liter AmberGlass

Total TAL Metals w5w'0817470A I - 500 mL HDPE
fiardne 130.2

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contaln6r(s)
Dissolved TAL Metals 310mw'0B I - 500mL HDPE
Total Cyanide SOIOAIS012 I - I Liter HDPE
Total Organic Carbon 9060 1 - 250mLAmber Glass
Nitrate 353.2

Requested Analysis Method Sample Contalner(s)
Chloride 325.3 1 - I Liter HDPEO" WeA

Sulfate 375.3 A- Sample for alkalinity,
Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total Dissolved Solids
I

160.1

::E~

TDS, and turbidity
combined in one 1-Ifter

Turbidity 1 180.1 HDPE co, r.I - I Liter HDPE3"WO*A



INTERNATIONAL
TECHNOLOGY Page 1 of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOKORDNANCE MIK
Manager: Steve Downey

P 60-F C- VOTE."

RFA COCNumber: P60~7 to I

Location Code: PB-BED-AM20' Collection Date: -INO&L.
Sample Number: CC3003 Collection Time: U400

Sample Name: PBOW-02-GW-PB-BE,D-MW20-CC3003-00-0 StartDepth:
Sampling Method. LF EndDepth: 114.3

Sample Type: GW Sample Pwpose:REG Sample Matrbr: WATER'
QC Partners:

Sample Team: -whj-(TBL~ (ER) (FR)

ERPIMValues:
Containers Sacode:

Analytical Suite Flt FrtnQty Size Units T`ype
LotConh-offi.WT

MMIAIS3WL C - -N . tv -4-, 150 140D.F

VIC -F -N-A
SE-AWp . 0k*ATM-ES1-',N . 'E- . .2.
T- 41) "d9Ymu

,C -N.YA W .5 WE W

'W"'LMM-
m
NFJM- A

T

N 'Ar 4v- L

-0.1TU"i fis 7 . BF17, F
.r

v-71-

i

Comments:

Sketch Location:
M66-Kvw

)
zy

LoggedBY1 Date:
AJ

ReviewedBYI Date:4~4



INTERNATIONAL
TECHNOLOGY Page . 2

7CORPORATION Sample Collection Log
ProJed: 825635 PLUM BROOK ORDNANCE WK

. Manager: SteveDowney

Location Code: PB-BED-AM20
Sample Number. CC3003

,7Itolo 7- b7-w -- a, Ww- rb V9 .57- F-f-

CFM 4VIAJ rd% 54

TAK . 10-0

%,F r~

z1"

f"f SC~/ -3z- P

PURGE RECORD:
Initial Time(24hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mv) (SU) (vas/cm) offu) (ppm) (C) (goo

-3) 71 1 It. 0 12-47

-7
q1y
q

?0
9

0
1 1 P'-(f- (., 1 S1,1

0?

rA

1 11
I 14,,;zo

1 (,, . TX S-0~ 3 P4.
0 3 . ;L(.

3 :5-
0
0 . 00

-74/

' I 5-
I LI

-T
(6-71

G
52" -1 0-00 -0 5Lv,/

S - V- 14 . 5 (p. 7 -50A -0 '7 1
a(p

Sample:
I, ke&q 114-2(v -57 L,-1-3 52-A

j 11 4.
f I " ---s- Wikd o~ wdG, Ld4o I-VANAk .

1%-b~

LoggedBYI Date: ReviewedBY1 Date
bawt



GROUNDWATER SAMPL1NC-'-7ORM
ProJect Number: 825635 Collection

L .
tioln Z_ Form Completed By:-=.

Oroject Name: PBOW Groundwater
ffj

Collection'Tim _LWAI-0 Sampler(s) .
Investigation Site : Sample Flltqredoev/ NO) vsfqlx.

AM-hW.fVWffa1.r RFAICOC Number: ?60*jyqjT-L4 Weather/Temp:"s~~ w4.- w Reviewed By: A"111

P I B101WMI 0 1 2 =G1W

Well Number. r0- 15E13-KQZ,0
Well Secure q)/ No):
Well Labeled91 No):I
Well Condition:
Screen Height : -)Ala &!!2, ~1041
Casing Type : ?VC[5V.Lh&') , .'

of casing (TOC) for all measurements)
Outside Casing Dia. (in) : 7-
Depth to Product (ft) : Am(-
Total Well Depth (1t) : K, T-
Depth to Water (ft) : 11, 14,1

Water Column (ft) : V-51
Elev. Ref. for Water Level :

Odor: A/&"
Vapor Monitor Type : PID I VRAE
-Vapor Monitor SIN : (4kq-zqj,4_1 19S36* - W
- Reading (ppm): 0.0 1 Lft

Remarks : V

Volume of Water In Casina : Gallons/foot =0.041 x d2, where d Is casing diameter In Inches z(0,041 x ( ~--gal/ft

I Well Volume (gallons) =Water Column (ft) x Gallft =_ft x_Gal/ft =_gallons

Volume ofWater In FlIteE Pack; Gallonstfoot =0.041 x (D2- d2), whereD is total borehole dia. In Inches &d Is casing dia . In inches x 0.041 x 2 )2 gal/ft

_ft+ x 03 gallonsFilter PackVolume (gal) a ((Screen Height + lesser of 2 ft orwater column) x gal/ft) x porosity (0.3) - ((ScreenHeight gavft)

-Purge Well Volumr, Purge Well Volume as Filter PackVolume +.Well Volume gal +_gal 98I-L
I xPurge Well Volume (gal.) 1 2x Purge Well Volume (gal.) 1 3 x Purge Well Volume (gal .) 4XADdrFga Well Volume (gal .) '1 5 x Purge Well Volume (gal.)

Purge Cycle Time (24 hr) Depth to Water Conductly" 't pH__,,-,' Eh Temperature Ttfrbidity Diss. 0. Purge Volume
Units: Feet ymhoi/cF V' ' .SW6a_rd Units PPM OF NTU PPM gallons
Purge Vol 1

4JPurge Vol 2 ,
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
RequestedAnalysis Method Sample Contalner(s) - Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroarometics mod. e33o 2 - 1 LiterAmberGlass Dissolved TAL Metals 300MM108 1 - 500 mL HDPE Chloride 325.3 1 - I Liter HDPES- Note A

TCL Volatile Organics =0I 8260B 3.40mL Glass Mats Total Cyanide 90IMM12 1 - 1 Liter HDPE Sulfate 375.3 A- Sample for alkalinity,
TCL SVOC* 35100/

R77ff'. 2 - 1 LiterAmber Glass Total Organic Carbon sow I - 250mLAmber Glass Tot. Suspended Solids i6o.2 chloride, sulfate, TSS.
Total TAL Metals 30NA180106

17470A I - 500 mt. HDPE I Nitrate 353.2 i I
Total Dissolved Solids 160.1 TDS, and turbidity

combined in one 1-11ter
Hardness 1302 Alkalinity 310.1 1 1 - 1 LiterHDPES-NWAA I Turbidity 180.1 1 HDPE container.



INTERNATIONAL
TECHNOLOGY Page 1 of 2
CORPORATION Sample Collection Log

ProJect : 825635 PLUM BROOK ORDNANCE WK
manager: Steve Downey

RFA/COCNumber: M07/2-02-SX-to~)
Location Code: PB-BED-MW24 CollectionDate :

Sample Number: CC3004 Collection Time :

Sample Name: PBOW-02-GW-PB-BED-AM24-CC3004-00-0 Start Dept&- 2, ~, (e
Sampling Method: LF EndDepth: 7,(t-. ir

Sample 7~pe: Gw Sample Purpose:REG Sample Matrix: WATER
QC Partnerm

Sample Team: pg*u(TH) CC (ER) (FB)

ERPDIS Values:
Containers Sacode:Analytical Suite Fit Frtn Qty Size Units Type

WMSSXW~F- 'k A -1 '190
NMT--A-LS3,,-W N B- -2sal int, tapff;

IL9SWIMWOLA SSW k L:- -61 - -,i
TOO., z

MYMXA~~ -N I 'L.

Cl"'TM -Ron-
NffR*A"T,%!-W It -T

N 'I Vjb
"M '-,H.:' 1, 1 0-E,

TSS' .1

Comments:
~~~41.

Lot Controlk,

Sketch Location:

At

LoggedBYI Date:'~~-',&,,,e flIpbl. ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY Page 2 o

CORPORATION Sample Collection LogI
Project: 825635-. . . . PLUMBROOKORDNANCE 'WK

Manager: Steve Downey

Location Code: PB-BED44W24
Sample Number: CC3004

07 -M7W t~4f14-4 wj-4,- 7- &. SJ W,

Pt-I wk W 41p-~ J. z" . I,to, 40 1:~,"446a 11, ZOO 44,911-1-Z
kf SW41

to-10

610'
~'Jtkyl

C4.%

PURGERECORD: Nz!,*; t4140? 'Vv~ Wt4xi

Initial Time(24hr~ DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume
(ft) (MV) (W (Ins/cm) uIrm (ppm) (C) (920

Vv- ~6-7 - :ZI(O ("0 t 3- 2--7
301, 4-5-1 1 3 . -1- C' o . -1- 0

6kit 1 -3 0 :Z'[- - ~7 - 3 O-V- (o .qD t, 4.9 -39(6-0 O .oO 13-37 0 . -7
1-5/0 ;t.G - -7 -320 &, 31' 1 . 7V 17f.0 s. 15' P5 .2 V
015- -316 6.37 1 .7 3 146 0.1 /-3-41
1370

-
"24~~T -33(f t . & 61 Ily VAI 1 -3 qL9 1,5-

73AS ~ 2 (. .(- 7 -Iqy 1,47 A04) 6~tS
.

i 3 -S7,30 1-76-30 -%-Xe,-7 c, 5- q7q 0
.

-3~qq
1. qV 0-00

.1 -3-5q &-(,-s Wq 0.120

3 1/15F -11-2~e 35-7- I Vfte . 1, C-2-
$

1 .7-
135 D
-

- .92- 2,70 c> , 00

.
Ct 0

657_57J -35-7 1,~> -CIO 3 t 'i a 00 99
f (4 VC> 30 0-06 1 2. 51(i 3"s-

sample' )q -7 G.&O V'? 3 5'C~ '0, OV (A-13

Aelk

11174

Ito

,p ; r -e av-,e.,t n, 14- f 4-13 a2*1 rf- b"Cl "P t fou
t/151'L/.e- 'fiLc.s I/ e'41, -1!5, 7frCO

Ar-*~ y Y-6 C-L 4
Vq

d2l C-
%J r

I
""'

Do "'ac LAJ e-i 1
57PP~,b V'411 ~S-C>4b pft~-

~JafyqLoggedBYI Date: ReviewedBYI Date:
71le oz



GROUNDWATER SAMPLINC-
Project Number: 825635 Collection Date:
Project Name: PBOW Groundwater Collection Time:

In InvestigationSite: 6~41mu.,/ Sample Flltered~
RFA/COC Number: rf& ZaSM;~4 Weather/Temp;

P1B101W= 012 =G1W

Well Number 15- 111- D-WW 7_14

Well Secure No):

Well Labeled No): '40
Well Condition: CC
Screen Height : 5-r4
Casing Type:

WELL INFORMATION (use top of casing (TCC) for oil
Outside Casing Dia. (in) :
Depth to Product (ft) :
Total Well Depth (ft):
Depth to Water (ft) :
Water Column (ft): Ito - Z7
Elev . Ref. for Water Level:

Form Completed By:_j)
Sampi r(s
7 .

Reviewed By:

Odor: hd-n IqAi3k'd~n
Vapor Monlior Type: PID / VRAE
-Vapor Monitor S/N: 6 4161z_/
- Reading (ppm):_ f41, / /

Remarks :
Ll~vm

Volume of Water In CasiniL. Gallonsifoot z 0.041 x d2. where d Is castrig diameterrin Inches = (0.041 x ( 2) _gal/ft

Well Volume (gallons) = Water Column (ft) x Gal/ft =_Itx_Gal/ft =_gallons

Volume of Water In Filter Pack: Gallonstfoot = 0.041 x (D2. 0, whereDIs total borehole die. in Inches &d Is easing die. In Inches = 0. 2 .( 2) gal/ft

Filter Pack Volume (gal) = ((Screen Height + lesser of2 ft or water column) x gallft) x porosity (0.3) a ((Screen Height!~~~_ft)x galtft) x 0.3 gallons

PurneWell Volume: Purge Well Volume z Filter Pack Volume + Well Volume gal +_gal gal

i x Purge Well Volume (gal .) 2x Furge Well Volume (gal .) 3 x Purge Well VolumeSpPrl . 4x Purge Well Volume (gal .) 5xPurgeWell

Purge Cycle Time (24 hr) Depth to Water Conductivity p Eh Temperature Tuirbldity Diss . 0, Purge Volume
Units: Feet umhos/cm

ifern I

_atelid-ard Units ppjn -OF NTU ppm gallons
Purge Val I - 1, ~ V,,f,(

Purge Vol 2 L'/ U
Purge Vol 3
Purge Vol 4
Purge Vol 5

rV-0

Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

-Nitroaromatics Mod.am 2 - 1 . LiterAmber Glass Dissolved TAL Metals 300NM101317470A 1 - 500mL HDPE Chloride 325.3 1 - 1 Liter HDPES-NolaA

TCL Volatile Organics 5=18=8 3 - 40 mL GlassVials Total Cyanide 90`10AN012 1 -1 Liter HDPE Sulfate -375.3 A. Sample for alkalinity,
TCL SVOCs 35`10c I

AMC! 2 - I LiterAmber Glass Total Organic Carbon I - 250 mLAmberGlass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAL Metals 300 010B
17470A

1

j . 500 mL HDPE
I
Nitrate 3532

I I Total Dissolved Solids 160.1 TDS, and turbidity
combined In one 1-liter

130.2 1 Alkalinity 1 1-11-Iterl-II)PEs"NoIsA J Turbldfty 180.1 HDPE cor %

RM



INTERNATIONAL
TECHNOLOGY ]Page I of 2

CORPORATION Sample Collection Log .,,"' .'
Proiect: 825635 PLUM BROOKORDNANCE WK

Manager: Steve Downey

RFA / COC Number: P An-711,97 S17-1 4
Location Code: PB-BED-MW25

Sample Number: CC3005

Sample Name: PBOW-02-GW-PB-BED-MW25-CC3005-00-0

Sampling Method. LF
Sample 7),Pe: GW Sample Purpose:REG

QC Partners :
(0) e C (ER) (FB)

Collection Date: 71(fle-L-
Collection Time:

Start Depth. IS-
EndDepth: i ~

Sample Matrix: WATER

Sample Team:

ERPIM Values:

Sacode:

Lot Controlff.

4fts

Comments : W . fb, 40.(4 W &4, 2-1.73 $1-,

Sketch Location:

tv

tj- 6lb- W26

Logged BY1 Date) ReviewedBY1 Date:

Containers
Analytical Suite Fit FrtnQty Size Units Type



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 ot-~-

ProJect: PLUM BROOK 0"INANCE WK
Manager : Steve Downey

Location Code: PB-BED-MW25
Sample Number. CC3005

i. wxk - K-, V7 Of , T-h,- qO -(W. C41 Wd4, to". ~- 7-4.73

5-.0

PU,1 S"W4-3s- V-

PURGERECORD:
Initial Time(24hr) DepthtoWater Ell pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mv) (SU) (mS/cm) (NTU) (ppm) (C) (gal)

I Ino #4 IS7 IT, -164 -1-01 i.&z- A'd 1,2-(, 13,-3-1

N7,5' js.jG - 211-L k.q4 1.73 1. 1 0.17 13,14

1030 1.9-44 -2,4f &,W 1--/Sr 0-t 0.07-- 1 3~, 07 Y-
10'K, ~.Jj pt 1 .0 0 .00 13.0610 C-10

-
-1 -lb(- I . ?,3 0- 0c), f 2, . .q 9 Lk 5-Vq-5 -A -1 .10 1 , vl 0-00 1 a-cla -4 a

S-0 -,R -), Iq 1 0-00 ;z - ?,S- 3-s-
Is ~1 -1 '29-5- -7 .1-1 I V5 t (P 0.00 VC1 0

00 is- A9? P? I . -?~. j 9 0-00 It x "I's-
it o5- -s- 3 oO -7 . XO t 5? C, .-7 0 . .7-71 ~ 43

-57 '1'7 9 4 3 6- .5-

Sample* ci 30 3- '7. 11 1 C) I

xkh-tv,4
~Joj W/ f6s.14

LoggedBYI Date:t),"~( y ReviewedBYI Date:



INTERNATIONAL
TECHNOLOGY Page 1 of 2
CORPORATION Sample Collection Log

Project : 825635 PLUMBROOKORDNANCE WK
manager: Steve Downey

RFA COCNumber:

Location Code: PB-BED-AM25 CollectionDate:
SampleNumber: CC3005-MS Collection Time:

Sample Name: PBOW-02-GW-PB-DED-AM25-CC3005-MS- StartDepth: 1 5-

SamplingMethod: LF EndDepth: I to
Sample Type: GW Sample Purpose:MS Sample Matrix: WATER

QCPartners:
Sample Team: trutCr~)_ C C (ER) TR)

ERPMS Values:
Containers Sacode:

Analytkal Suite Flt Frtn Qty Size Units Type
LotControlk

INETALSX.-W-T V A : t '250

7 R

E 0"
Toc `X- .40, nit. .

40L. .0PPIP
JVAIA~AL 7W- M-W ~r I

N. .4f, t.: -1 L, .

S-~k to qrL- it, Juwa- (4e,4

-

,

ws 4 .,

N

Comments :

Sketch Location:

LoggedBYI Date:b0tv-4 Reviewedffl Date:



I TERNATIONAL
TECHNOLOGY Page 2 of

ED CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager Steve Downey

Location Code: PB-BED-AM25
Sample Number.- CC3005-M

PURGE RECORD:
hitial Time(24hr) DepthtoWater Eb pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mV) (SU) (mS/cm) (NM (ppm) (C) (gal)

0.

Sample ;

LoggedBYI Date: "a-- 4-a- 11,,~ ReviewedBYI Date:&,~,~



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION . Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WK

Manager: Steve I)owney

C&
RFA COC Number: PW it (qz.ST-1-<

Location Code: PB-BED-AM25 CollectionDate: '7/if/0-4-
Sample Number: CC3005-MSD Collection Y7me: W5

Sample Name: PBOW-02-GW-PB-BED-AM25-CC3005-MSD Start Depth:

Sampling Method. LF EndDepth:

Sample Type: GW Sample Purpose:MSD Sample Matrix: WATFR

QC Partners: Sample Team: ~K-JTW
(ER) (M)

ERPBIIS Values :
Containers Sacode:

Analytical Suite Flt
.
FrtnQty Size

.
Units Type

Lot Controlk
'NWT-AL9$-W--;F Y.- A I ISO: ait ~Wwg

M 1C .

WWI- 1.1 at"b.

T-0c, 14%, .0 2' . .46,

606 :IfiL.
4.

WNYAME

~W§ vf A t

AV TSS No.- T

IRA-MINNW : -7 7,50- : I&L -TkWORR

Comments:

CIL

Sketch Location:
5t, of 5a,,.f~

LoggedBY1 Date ReviewedBYI Date:



INTERNATIONAL
TECHNOLOGY Page 2 of 7-

CORPORATION Sample Collection Log
ProJect: 825635 PLUM BROOK ORDNANCE WK

Manager: Steve Downey

Location Code: PB-BED-MW25
Sample Number: CC3005-MSD

PURGE RECORD:
Initial Time(74hr) DepthtoWater Ell p1l Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (MV) (S'U) (MS/CM) (NTU) (ppm) (C) (PQ

Z

3 to-s-
,

Sample:

ReviewedBYI Date:LoggedBY1 Date~-,,,^.



INTERNATIONAL
TECHNOLOGY Page I of 2
CORPORATION Sample Collection Log

ProJect: 825635 PLUM BROOKORDNANCE WK
Manager : Steve Downey

RFA / COC Number:

Location Code: PB-BED-AM25 CollectionDate : -61(0-L
Sample Number: CC3006 Collection Time: kkks~

Samplp Name: PBOW-02-GW-PB-BED-MW25-CC3006-00-0

Sampling Method.- LF
Sample Type: GW

QC Partners:
(TB) 7_ (ER)

Containers
Analytical Suite Flt FrtnQty Size Units Type
NMTALS&W-F Y A 1 250 wL 1%DPE

MXTALS3~;W N A 1 250 nfL- XED.PE

19-MO-SIVES N -C I J L

V,0.t'ATH-ES3' .,- N 'D : S . .40 mL : -r--"A

SEMV01ATILESIN R -2 1 L Ainb. Omoq!

Comments:

ERPEAS Values:
Sacode:

Lot Controlk

Sketch Location:

Sample Purpose: FD

(FB)

Start Depth:

EndDepth:
Sample Matrix: WATER

Sample Team: br

ot Q 3oo5-

LoggedBYI Date:IM4 ulvt- ReviewedBYI Date
:b-,±,~,



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 T-IX

Sample Collection Log
Project: 5A.30X) MUNI "nVVJ& un] 114AINUE wl%~

Manager: Steve Downey

Location Code: PB-BED-AM25
Sample Number: CC3006

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

00 (mv) (SU) (MS/cm) (NTU) (ppm) (C) (gal)

(t (4

Sample:

ReviewedBY1 Date:LoggedBYI Date:~),.~ r



INTERNATIONAL
TECHNOLOGY Page 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOKORDNANCE WK

manager: Steve Downey

RFA/COCNumber: W7110-Lke-L-
Location Code PB-BED-MW25 Collection Date: 7111 ~-Z_

Sample Number: CC3007 Collection 77me:

$ample Name: PBOW-02-GW-PB-BED-MW25-CC3007-00-0 Start Depth:
Sampl~ng Metho& LF EndDepth:

Sample Type: GW Sample Purpose: FS Sample Matrix: WATER
QC Partners : Sample Team: brtkd

9B) C-C5-nI (ER) (FB)

ERPIMS Values :
Containers Sacode :

Analytical Suite Fit FrtnQty Size Vnits Type Jr-#
!~MAM-W-4 y .1 250-

4.

7G-

Comments:

Sketch Location:

5(t to 97-1'I't 1 0 t
5c,"11

C,0&4 1,~ NS-

ReviewedBYI Date--'D 7LoggedBYI Date.))a,4 64a .11



ERNATIONAL
TECHNOLOGY Page 2 of93 CORPORATION Sample Collection Log

Project. 825635 PLUM BROOKORDNANCE WK
manager: Steve Downey

Location Code: PB-BED-MW25
Sample Number. CC3007

PURGERECORD:
Initial Time(24hr) DepthtoWster Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mv) (mS/cm) (NTLT) (ppm) (C) (920

~S, 5aq& I
A-

CC3

Sample:

ReviewedBYI Date:LoggedBYI Date.-N L-6,,g - 114,z-eL



GROUNDWATER SAMPLINC _* 7ORM
Project Number. 825635 Collection L..,e : -7t(((0z_ Form Completed By:
Project Name:

ffJ
PBOW Groundwater CollectionTIme : Sampler(s) :

Investigation Site: _ _ bA4jtt,,,t Sample Filtered ! Noy
RFAICOC Number. li I Q-L 5TL~,~ Weather/Temp: 6Zg. gM,, Reviewed By:creel_ , r

P I B 10 1 IMM 0 1 2 O'G I W 5A I I I I .
MEMEMEMEW

= I I I I I I= I = I

Well Number: T b-_bC-D- PW
WaH secure No): VY 5
Well Labeled as I No):1~4 , ~
Well Condition : ox C-44
Screen Height : 0
Casing Type; vc~

II WELL INFORMATION [use top ofcasing (TOC) for an
Outside Casing Dial . (in): 2-
Depth to Product (ft): A/6-"4_
Total Well Depth (ft) : q0 - (4Q 0-
Depth to Water (ft) :
Water Column (ft) : 2.4.73 PL
Elev. Ref. for Water Level:

Odor: A/&rk-,
Vapor Monitor Type: PID / VRAE
-Vapor Monitor S/N: W-Lqq?_ / grs'94- K
- Reading (ppm): ~-CC-v , OTT--

_01 0 1AA . 10 0 ,

Remarks: - LW

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casino: Gallons/foot a 0.041 x d2, where d Is casing diameter In Inches -(0.041 x 2) gal/ft

Well Volume (gallons) zWater Column (ft) x Gallft ftx-GaVft gallons

Volume ofWater In Filter Pack : Gallons/foot a0.041 x (D2- e, whereD Is total borehole dia. In Inches & d Is casing dia. in Inches = 0.041 x 2 gal/ft

Filter Pack Volume (gal) x ((Screen Height +, lesser of 2 It or water column) x gal/ft) x porosity (0.3) a ((Screen HeIght_ft+_ft)x_gaI1ft) x 0.3 =_gallons

Purae Welt Volume :, Purge Well Volume - Filter Pack Volume + Well Volume gal +_gal - - gal

I x P~rge Well Volume (gal.) 2x Purge Well Volume (gal .) 1 3 xPurge Well Volume (gal.) 4 xPurge Well Vajymw1gial.) 1 5 x Purge Well Volume (gal .)

Purge Cyclo Time (24 hr) Depth to Water Conductivity pH Eh _,,- '-Temperature Turbidity Dies. 02 Purge Volume
Units: Feet umhostorn Standard Units _,-Wm- _A OF NTU PPM gallons
Purge Vol I
Purge Vol 2
Purge Vol 3

r-44, r-A'J1

Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMAT15N
Requested Analysis Method- -sample Contalner(s) Requested Analysis Method Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod.8= 2 - I Liter Amber Glass Dissolved TAL Metals 300MMIOU,17470A 1 - 500 mL HDPE ChIoWd_e 325.3 1 - I Liter HDPEs"NoteA
TCL Volatile Organics
TCL SVOCs

wxi e2em
3510C 1

3 - 40 mL Glass %Asia
2 - 1 Uter Amber Glass

lotal Cyanide
Total Organic Carbon

9010A1902
9060

I - 1 Liter HDPE
1 - 250 mL Amber Glass

Suffate
Tot Suspended Solids

375.3
160.2

k Sample for alkalinity,
chloride, suffate, TSS .

Total TAL Metals 30V"10B17470A I - 500 mL HDPE Nitrate 353.2 Total Dissolved Solids 160.1 TDS, and turbidity
Hardness 130 .2 Alkalinity 3io.1 I - I Liter HDPESee NoWA Turbidity 180 .1

DmbIned in one 1-11ter
HDPE container.



INTERNATIONAL
TECHNOLOGY Page I of 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

Location Code: PB-BED-MW26 Collection Date:
Sample Number: CC3008 Collection Time:
Sample Name: PBOW-02-GW-PB-BED-MW26-CC3008-00-0 Start Depth:

Sampling Metho& LF EndDepth:
Sample Type: GW Sample Purpose:REG Sample Matrix: WATER

QCPartners-.
Sample Team:9B) (ER) (FB)

Containers
Analytir-al Suite Fit Frtn Qty Size Units Type

RFA /COC Number: AJ 04- 3"kov

ERPMS Values :
Sacode:

W..TA-LS3-r4 Y . A t Z~0, mL. ImAki-
-in-~-IHD~PE--

EMA?t~"S 14. -C. . .'. A .1 Aznb.,~G~*-

N-z .zD' J .

Vat: N' :F- '- .2-- : 40' ni-L-*-
N

7;

MOW]~ .
X

T
X, -

-P

LotControlff.

Comments:

LoggedBYI Date:~),4~~ ReviewedBYI Date:b

Sketch Location: 'tt4tV, - Wak O'ql Pl'c- ?T"



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 o -N

Sample Collection Log
Project: r-LUIVIL 15RVUrk VfU ~NAINUE V 1%~

Manager: Steve Downey

Location Code: PB-BED-MW26
Sa ple Xwnber. CC3008

0.vr (VI wk& to I&,. z 041 W~>atA 4V S-f.
rfliztv- bIV- Go,iq' , 'r h, ~e

PURGERECORD:
Inftial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (MV) (SU) (ms/cm) ofm (pp,m) (C) (920

101 60. ft -&-t &.74 s-q. .,_
b

A

i

Sample:
r
rcoa

LoggedBYI Date)) to -7/floz ReviewedBY1 Date: ~fzh



GROUNDWATER SAMPLING --`91RM
Project Number: 825635 Collection Date: Form Completed By: b'Kg-5f14_
Oroject Name: PBOW Groundwater Collection Time: h fdT Sampler(s) :

I VInvestigation Site: Sample Filtered

ev
ZA

RFA/COC Number: Weatherffem:~~ iieviewQ-By: Zy,,ee,

Well Number: V17' V7'-'P- nQ2-(,O'
Well Secure (Ues No): Wv I
Well Labeled ()WI No): W
Well Condition: vcsKuti-f
Screen Height:- ts, Iff
Casing Type:___ NIL

1 WF.LL INFORMATION [use top of casing (TOC) for all
Outside Casing Dia. (in) :
Depth to Product (ft):__
Total Well Depth (ft) :
Depth to Water (ft) : 6'T T4
Water Column (ft) : ID,frt
Elev. Ref. for Water Level:

'measurements]
Odor fJ 6_~

-

,
FVapor Monitor Type: PID I VRAE Im

-Vapor Monitor SIN : _kkq?llfzl I fir"Y",
- Reading (ppm):
Remarks:

XIONSAND PURGE
Volume ofWater In Casing, Gallons/foot = 0.041 x d2, where d Is easing diameter In Inches z (0 .041 x ( ~=_gavft

Well Volume (gallons) = Water Column (ft) x Gallft ft x_Gallft gallons

Volume of Water In Filter Pack: Gallons/foot = 0.041 x (D2- d2), whereDIs total borehole dia. In Inches & d Is casing dia . In Inches = 0.041 x 2) gal/ft
Filter Pack Volume (gal) = ((Screen Height + lesser of 2 ft or water column) x gallft) x porosity (0.3) = ((Screen Height_ft+ gallonsgal/ft) x 0.3-
Purge Well Volume. Purge Well Volume = Filter Pack Volume + Well Volume gal +_gala

I I xPurge Well Volume (gal.) I 2x Purge Well Volume (gal.) 1 3 x Purge Well Volume (gal.) - 1_~~rge Well Volume (gal.) 5 x Purge Well Volume (gal .)-]

Purge Cycle Time (24 hr) Depth to Water Conductivity Eh Temperature Turbidity Diss. 02 Purge Volume
Units: Feet umhos/+dA~ ;

~~al Its ppm" OF NTU PPM gallons
Purge Vol I

IN A

Purge Vol 2
w4e

Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contain6r(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics mm, awo 2 - I Liter Amber Glass Dissolved TAL Metals 3005NO0108 1 .500 ML HDPE Chloride 325.3 1 - I Liter HDPEs-"OteA

TCL Volatile Organics w3o 1 82606 -3 - 40 mL Glass Vials Total Cyanide 90i'OAA012 I - 1 Liter HDPE Sulfate 375.3 A. Sample foralkalinity
TCLSVOCS 3510c/ 2 - I Liter Amber Glass otal Organic Carbon 9060 1 - 250 ml.Amber Glass Tot. Suspended Solids 160.2

,
chloride, sulfate, TSS.

Total TAL Metals
_

300W'010e17470A
1

1 - 500 mL HDPE NItrate 3M.2

+4

Total Dissolved Solids
I

160 .1 TDS, and turbidity
bi d I - ~ li~a~ness 130.2 Alkalinity 3' 1 - 1 Liter HDPEsee "OteA Turbidtty 180 .1

tercom ne n 1 -
HDPF enre.



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
ProJect: 825635 PLUM BROOK ORDNANCE WK

manager: Steve Downey

RFA/ COC Numbere(50 q J~ QZ STL Y-
Location Code: M)K-AM20 Collection Date: 0 -z-

Sample Number: CC3002 Collection Time: 30
Sample kame: PBOW-02-GW-MK-AM20-CC3002-00-00 Start Depth: 17-

Sampling Method. LF EndDepth: is'
Sample Type: GW Sample Purpose:REG Sample Marrbr. WATER

QCPartners-
-

Sample Team: 1)r
(M) t C !~ 00-Z_ - (ER) (FB)

ERPIMValues:
Sacode:

Lot Control#.

comme.nts:- CA Uv.,44 5 t-~p (,( w t o4v?9mZ4 1,-,fk bxXx -

Sketch Location :

Al
1D%

rAq-0

I
- btp

ReviewedBYI Date:LoggedBYI Date:

Containers
Analytical Suite Fit FrtnQty Size Units Type



I TERNATIONAL
TECHNOLOGY Page 2

0(---CORPORATION Sample Collection Log
Project. 825635 PLUM BROOKO"NANCEWK

Manager: Steve DoWney

Location Code: AIK-AM20
Sample Number: CC3002

-1(toloz N).tf JA J-0 VJAft4-- 6 . IS- PL, TbL ?_Z,JrqAf. WJ4, pF

fw4m-~ - W&k, W4 4"Ir4> a. ~- P. es,, k4l- 4o k&sa we.
030 Ikews.. tf*i rwfc to walm,~

(it bTQ

30

wj;

PURGERECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

(ft) (mv) (SU) (Ins/cm) 04TU) (ppm) (C) (921)

tt?,~r fl.OV - 1q?, 0.77 1.,77- 13-S 1-8 Z- Ir 11.03 tt-~ f4fte
ssi -7-5v LAM is-d 0.15' 13.19 "41. '71a/

JUT ?-7-0 0 .04 11f.off
i4d q, ff 7 (03 1.14 0.07 14. 01

h77.(J .V
iV5- 10.41 -273 6.7/ 9ff #rr. 7 cv7 N. 67 .1-9-
iixo 11 .04 -2-77- (s,7q 1,9Z. ),q.7 O.U t*rzIt-61 -Tw 4 .,Y~ i.qq U-L/ V,1z. W.37

i).q(. -'Liq L -0640 )t..-L3 14.7 0,1* 13-V7 ~
wis, I!r.q5

-
-34s 6AC4 1-40 -X7.3 0,0(t I)JU ste

/*ISO (.-X5 -316 4,1;~ ;L . :53 -2-7.1 0.16 1 3.q7
-1. 13 - ;LIP0 .3-3-7 - i -,~;% t

Zye -a 2r 1 (". 9A 'A'0 .

Sample:
AIC A/C VC- Ate, A/C AJ C, AIC,

q,F1fVV

14 C co,((44
&S-3at .tu-wq

LoggedBYI Date:v~.~ .44Ve, 7/m/st
ReviewedBY1 Date:



GROUNDWATER SAMPLING `QRM
Project Number: 825635
Oroject Name:- PBOW Groundwater
Investigation Site: Law -f1&dgw
RFA/COC Number: '' Pgo'7 W01M

,,gf.,f=tCollection Date: I Q t# 2. Form Completed By: 4w
Collection Time: lal Sampler(r-' :
Sample Filtered (Y
Weather/Tomip . Reviewed By:--Dk,,,,Z Kaa~

P I B 10 IWO 0 12 G W

MONITORING WELL INFORMATION (use top of casing (TOC) for all'messurements)
Well Number K- PW 10 Outside Casing'Dia . (In) : Odor: *4-k-

11 Secure No Depth to Product (ft) : Ohm Vapor Monitor Type: 'f - .64 04,P11D VRAE
ReLv;E / 15-33"t - "r

W:II Labeledge No,) : Total Well Depth (ft) : 7-7- .1?41 - Vapor Monitor WN: F -1 A U1 P
Well Condition : Depth to Water (ft) : to t - Reading (ppm) : 0 .0

9-%J-- ow -
% ;

Screen Height:_ It Water Column (ft):_ Remarks ; wi
Casing Type: Eliev . Rot forWater Level : 41;SKS ~0551'hk Mn4tda

OAVU rJ ZOO%,MONITORINGWELL PURGE CALCULATIONS AND PURGE RECOAD L

Volume of Water In Casino : Gallons/foot z 0.041 x d2, where d Is casing diameter In inches a (0.041 x ( Z- 2)x6-&([ galfft
Well Volume (gallons) = Water Column (ft) x Gal/ft = _&LitIt x L-ffj_4 GaVft 18-IV callons

Volume of Water In Filter Pack: Gallons/foot = 0.041 X (D2 - d2), where D Is total borehole dia. In Inches & d is casing dia. In Inches = 0.041 x 5- 2-( 2)= def&l gal/ft

Filter Pack Volume (gal) a ((Screen Height + lesser of2 ft or water column) x gal/ft) x porosity (0 .3) = ((Screen Height -J-0 ft+-Z-ft)xL,1-14-Lgalift)xO.3- .7,09 gallons

Pura$ Well volume; Purge Well Volume w Filter Pack Volume + .Well Volume gal + 2--7q gal - -!LkL gal

11 X Purge Wall Volume 2 x Purge WellVolume-(`ga-17)~-3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 1 5 x Purge Well Volume (gal.)

q5", S) '1/1 &L- I IV/9 L- Z3,3L -- J 7-9,IS-
Purge Cycle Time (24 hr) Depth to Water Conductivity PH Eh Temperature Turbidity Diss . 02 Purge Volume

Units: Feet umhos1cm Standard Units PPM OF NTU PPM gallons

Purge Vol I
Purge Vol 2
Purge Vol 3 C 4-1 V VV

Purge Vol 4
Purge Vol 6
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Arialysis Method Sample Contalner(s) Requested Analysis Method I Sample Contaln6r(s) Requested Analysis Method Sample Contalner(s)

Nkroammatics mod. ew= 2 - I Liter Amber Glass Dissolved TAL Metals 11=15 1 - 500 mL HDPE Chloride 325,3 1 - I Liter HDPEsee NOW A

TCL Volatile Organics N30 / e2e0s 3 - 40 mL Glass Vials Total Cyanide 90li)A/9012 1 - 1 Liter HDPE Sulfate 375.3 A. Sample for alkalinity,
TCL SVOCs 351Or. 2 - 1 LiterAmber Glass Total Organic Carbon 9000 1 .260 mL Amber Glass Tot . Suspended Solids 1802 chlorldej sulfate, TSS .

Total TAL Metals 3005AM010B I - 500 mL HDPE Nitrate
P t

353.2 Total Dissolved Solids 160.
1 mild turbidity
combined in one 1-11ter

Hardness 130.2 A*Zielty 310.1 1 - 1 Liter HDPE-8-Nola A Turbidity HDPE container.



APPENDIX C

MONITORING WELL HTRW DRILL LOGS
WELL CONSTRUCTION DIAGRAMS

KN3/PBOW/02 GW/Final Txt.doc/6/19/03(12:26 PM)



TRH I DISTRICT L % rLE NUMBER-- V-DRILL NG LOG-__ . ._ALa_ 11, TI V %7-T T-Wut I v
I h-k -

t COMPANY NAME 2 . DRILL SUBCONTRACT SHEET SHEETS0 F
A 3 . PROJECT 4 . LOCATION I

NASA fltj" tmk S'kA~, la_4.rk,, o U
5~ NAME OF DRILLER 6 MANUFACTUREFrSDES NATION10FDRILL.

7 SIZES AND TYPESoe bRILLING 1 4 IA SA w,+k 8. HOLE LOCATION
AND SAMPLING EOUIPMENT I q'tbI 0 4 s. - -

9. SURFACE ELEVATION

ob T- wikk t Vib/Gsk"ObU 1 e,tu. wk
'34101Dtas'" . &Aw k C-4vetf wIW, um 10 . DAT~STARTE 11 . 0 T COMPLETED

l-Lq 701 1 Lo
12- WERBURDEN THICKNE55 15. DEPTH GRDUNDWATER ENCOUNTERED

DRILLED INTO ROCK

7 3
IS. DEPTHTO WATER AND ELAPSE15 71ME AFTER DRILLING COMPLETED

- . #A-
14 TOTAL DEPTH OF HOLE 17 . OTHER WATERLEVEL MEASUREMENTS(SPECIFY)

to- GEOTECHNICAL SAMPLES DISTURBED

A
UNDISTURBED

mA
19. TOTAL NUMBER OF CORE BOXES

[20 SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHFR(SPECIFY

_

HER(SPECI SPECIFY) 1 1 .2 TOTA_L~CORE
; AIA V4 AIA tv14 RECOVERYftI %
F22. DISPOSITIONOF HOLE BACKFILLED MONITORINGWELL OTHER (SPECIFY) It3 . S GNATURE OF INSPECTOR

IA AA

LOCATION SKETCH/COMMENTS SCALE: s
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HTRW DRILUNG LOG
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HTRW DRILLING LdG -a
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PrrERmA,nONAL

TEC"MOL00Y

2-145

Depth (ft.)

2-

1q . i~

tlermi"IT/Denwrille U OUT
(Outer Annulat)

Cemant/Banionite Gr0%
(Innet Annular)

intonite Seal
Bedrock -b'WU-'L

Zottom o1 6 Borehole , bo*",& t 5+,"t ( citftll)

20-40 Washed Silica Sand Pack

Encountered groundwater at
on

4-Z

2' ID Sch
'
"40 PVC Screen

-0.0108 Slots Id tL length
15-

Total Depth

Norninal
Borehole Diameter

Notes :

Well No. : 6b- KW2-2-

Date Installedl - 10 - 0 1
Elevation Top of Casing :

(Not To Seale)

--Top Of Wall Protector
-----------Top Of Riser

Water-Tight Cap

'F .4 '1
-----Concrete Pad

Top of Grout

-Residual Soll

Casing

I .D . SCH 40, PVC Casing

Static Groundwater Elevation at
on

Well Construction Diagram
prepared for:

PILJ?V% Ymok OrA,4-,c.( Woiks
5c"w&Sky. 0#1 0

8%WWAZXWMDFff*V5-UIIIj



HTRW DRILLING
1 . COMPANY NAME

LOG DISTRICT

2. DRILLSUBCONTRACToq

HOLE NUMBER

SHEET SHEETS
. 321A

__- -- .- --
PROJECT l5oc-& ~" we" OF q

4. LOCATION Q I .

NASA VhA" tmk '50 ~a' .4s
5 NAME OF DRILLER If 6 MANUFAC N OF DRILLtUl, B TURER S DES[ ATIO

K,
7 . SIZES AND TYPES OF DRILLING 11. HOLE LOCATION71 ob iA 5AAND SAMPLING EQUIPMENT

I
- -- -I - , c If

12. IVERBUMCJKNESS

z

13. DEPTHDRILLEDINTO ROCK

If F+
14 TOTAL DEPTH OF HOLE

744 1:4,

I JI-t- FAk
~ . b'&froc k- 9. SURFACE ELEVATIONWriftlob tm'lt ~~
tom 3qDID 10. DATJ START ii . DAT9,COMPLETED

-Z5 7,01 1
;ROUNDWATERENCOUNTFRED

f+ 6b~~~ ,
16. DEPTH TOWATER AND ELAPSEb TIME AFTER DRILLING COMPLETED

. *f
17. OTHERWATER LEVELMEASUREMENTS (SPECIFY)

16 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBEROF CORE BOXES
IVA AIA

20 SAMPLES FO CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER(SPECIFYI OTHER(SP CIFY) 21 . TOTALr_ORE
tj AIA A14 RECOVERY

22. DISPOSITIONOF HOLE BACKFILLED MONITORINGWELL OTHER(SPECtFy)
A %

F OF23tlkGNATUR

I

PECTOR

-AJA M4 V)p, Zl'
LOCATION SKETCHICOMMENTS SCALE: Aj
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HTRW DRILLING LOG
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HTRW DRILLING LCiG
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A

IWMP04AMONAL

TIPM-MOLOGY

conpopAToj

Depth (ft.)

50.0

*73

Iq
Norrdnal '

Borehole Diameter

Notes:

Well No . :
Date Installed :
Elevation Top of Casing: /033,7i

(Not To Scale)

--Top 01 Well Protector

Of Riser
Water-Tight Cap

se-4

'r of . 'J
ricrete Pad iq,xt-xq ;)

Top of Grout

ffRT'a
sidual Soil

S,
V 54tl Casing

I.D. SCH 40, PVC Casing

State Groundwater Elevation at
on

jol, 11%1143f-~~

manit/Bentonite Grout

~~-11111A
(OukerAnnular)'96j5e%1~5 ?ft

--CemenMentorilte Grout
OnnerAnnular)

-Bentonite Seat, ?-043 P41'13
Bedwck, P-Vfk- 0~ 17-"Ob "Id
X 1

Bottom of $ Borehole, D,'a'-M
65'11"Ob eqll'

11

20-40 Washed Silica Sand Pak,

-Encounte.red groundwater at
on

2' 10 Sch. 40 PVCScreen
0.010, slots Jill fL length

Fj'd UP
10 -

Total Depth

Well Construction Diagram
-pared for :

V1,1-p"Nak

O*+'J.



HTRW DRILLING LOG DISTRICT

&Uh vi'llt W XKV2
i . COMPANYNAME_ _2_DRh S' I C

SHEET

OF
3. PROJECT 4 . LOCATION %j-

t kNASA Pl t4" rft
5 NAME OF DRILLER 6 MANUFACTURER'S DESIGNATION OF DRILL

7 SIZES AND TYPES OF DRILLING 1 4 '14' lb Vob SA wAlf, S. HOLE LOCATION
AND SAMPLING EOUIPMENT q 54-~,,Aess S4,m( kJJ,

Da4wlA ff-&"d xi ELEVA71ON~qq. 2
14 coved wtif, Q Wf-tvm VOID . 10. DATA STARTE 11 . DAT~CQM~LETED

ladu_~4 It (", olb . -± 2 t a(, A) i
t2, IVERBURDEN THICKNESS

17 3
15. DEKHGROUNDWATER ENCOUNTERED

, 7.
13 . DEPTH DRILLED INTO ROCK 16. DEPTHTO WATERNANDELAPSEDTIME AFTER DRILLING 60-MPLETED

4. 7- zt-.5,R
1 .1, TOTAL DEPT OF HOLE 17. 07HER WATERLEVEL MEASUREMENTS jSPECW-

m NA
ie GEOTECHNICAL SAMPLES DAMITMIE1

A
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PB-BED-MW-22
Unknown Boxes and Depths
9/10101 (#l S11-26)

JVN

T
.

34 fpet

NO

PB-BED-MW22
Box 1 of 6 ; 24.5 - 28 . 5 feet
Missing Box

PB-BED-MW22
Box 2 of 6 ; 31-34 feet (ft)
Run #2 (31-36 ft) ; Run 5 feet, Recovered 5 feet, Lost 3 ft
9/10101 (#l S11-27)
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~j

Aw .-
AR,

t.&c. 7L
of

Y.
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PB-BED-MW22
Unknown Boxes and Depths
9/10/01 (#1 SL28)

4Y
tVt~

PB-BED-MW22
Unknown Boxes and Depths
9/10/01 (#l SL20)
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Al~,*1,
f , ., -~

PB-BED-MW23
Box 2 of 13 ; 33-38 fee,
916101 (#7, SI-27 .1

PB-BED-M,VV23
Box 1 of 13 ; 30-31 feet
916101 (#7, SL28)
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%

WWI.
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40
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PB-BED-MW23
Box 4 of 13 ; 41 .5-44.5 feet
9/6101 (#7, SL25)

PB-BED-MW23
Box 3 of 13 ; 38-41,5 feet
9/6/01 (#7, SL26)
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owl

40S
4

PB-BED-MW23
Box 7 of 13 ; 51-54 feet
916/01 (#7, SL22)

PB-BED-MW23
Box 6 of 13 ; 48-51 feet
9/6101 (#7, SL24)

ir Twjr

Olt
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IN

N's v

PB-BED-MW23
Box 9 of 13; 57.5-60 feet
9/6MI (#7, SL21)

PB-BED-MW23
Box 8 of 13 ; 54-57.5 feet
916/01 (#7, SL23)

0~4 1

'4 .
dr d
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WALJI 7.4"

0

PB-BED-MW23
Box 11 of 13 ; 63-66 .5 feet
916/01 (#7, SL19)

PB-BED-MW23
Box 10 of 13 ; 60-63 feet
9/6101 (#7, SL20)
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~cl
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4A

jw .

PB-BED-MW23
Box 13 of 13 ; 69.5-74 feet
9/6/01 (#7, SL17)

PB-BED-MW23
Box 12 of 13 ; 66.5-69.5 feet
9/6/01 (#7, SL18)
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Stan Rur
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21 5 fee!

9

t6ft.

j Am
UM

:a M4.4 %

it

PB-BED-MW24
Box 1 of 6; 21 .5-25 .2 feet
Run #1 (21 .5 - 26.5 feet); Run 5 feet,
Recovered 5 feet, Lost 0 feet
9113101 (#2 SL9)

Continue of Run # 1
25 2 fpe!

PB-BED-MW24 V %~'). ~e'
Box 2 of 6 ; 25.2-28.5 feet
Continue of Run #1 ; 25.2 - 26.5 feet

-i-Run #2 (26,5 - 315 feet), Run 5 feet, .
Recovered 5 feet, Lost 0 feet
9/13101 (#2 SL8)

Slad of Run #2
26 .5 fee

Pelroleurn a .-S1
airirc

-lie ell

% -

k'

AZ -.011

Ik
End Run 92
28.5 feet
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Conlinue of Run 92
28 ~ f(,.w

- ~ ~~rr ; fF
4 01

Start Run #3
31 .5 feet

Pelrol!Um
SlMning ~ft% ~-Z 4

P

Petroleum
Staining

Nwl)

e32 4 feel

Ap . A'

10

PB-BED-MW24
Box 3 of 6; 28.5-32.4 feet
Continue of Run #2; 28,5 - 31,5 feet
Run #3 (31,5 - 36.7 feet), Run 5 feet,
Recovered 5,2 feet, Gained 0 .2 feet
9/13/01 (#2 SL4)

Continue of Run #3
32 4 feet

"ft7

Wdg~PB-BED-MW24
40Box 4 of 6 ; 32.4-36.3 feet

Continue of Run #3 ; 32.4 - 36 .3 feet
9113/01 (#2 SL6)

A-
Petroleum
Staining A

-16.

10

.N7

r 4,
36.3 feet



Contintie of Rurr #3

~;tart Of Run .414
36 .7 feet oil

--.LAA.%~ f

F-5

11

Air

I

dF

Petroleum

J-J~

40L6 feel

PB-BED-MW24
Box 5 of 6~ 36.3AO .6 feet
Continue of Run #3 ; 36.3 - 36.5 feet
Run #4 (36.7 - 41 .5 feet), Run 5 feet,
Recovered 4 .8 feet, Lost 0 .2 feet
9/13/01 (#2 SL7)

Continue of Run P
:un40.6 feet V

~d

0A,PB-BED-MW24
Box 6 of 6 ; 40 .6-41 .5 feet
Continue of Run #4 ; 4M - 41 .5 feet
Total Depth at 41 .5 feet
9/13/01 (#2 SL5)

4r
z

co

_v

ITO
6V

0"
w4f,

~11 4A

End o~ R-un
41"5 feet



IV

start Run #1 A
23 .3 feet alp

VN

27.3 feet

PB-BED-MW25
Box 2 of 4 ; 27.3-31 .0 feet
Continue of Run #1 : 27 .3 - 28 .3 feet
Run #2 (28.3 - 33 .5 feet), Run 5 feet,
Recovered 5.2 feet, Gained 0.2 feet
9/11101 (#2 SL12)

12

PB-BED-MW25
Box 1 of 4 ; 23 .3-27.3 feet
Run #1 (23 .3 - 28.3 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
9/11/01 (#2 SL13)

Continue of Run 91
27 3 feet V

AL

Start Run #2
28.3 feet

4!

.
4~po

1 31 0 feet
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31 .0 feet

7'~

. __ w

--.,41

PB-BED-MW25
Box 3 of 4; 31 .0-34.8 feet
Continue of Run #2 : 31 .0 - 33.5 feet
Run #3 (33 .5 - 38,6 feet). Run 5 feet,
Recovered 5 feet, Lost 0 feet
9/11/01 (#2 SLIO)

feet

-.0 ~

PB-BED-MW25
Box 4 of 4 ; 34.8 ft-38,5 feet
Continue Run #Z 34.8 - 38.5 feet
Total Depth at 38.5 feet
9/11 /01 (#2 SL1 1)

34 8 feet
C r""L"

'N

JL

wj ~11~6w

i:51 -

,* I-Z -A

.,ere

-0!~' loc.
J End Run #3

38.5 feet
IV

v

#4 L
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st;
Run #1

27,5 feet

r4-

Ap

dp-1

30.8

Vow n

PB-BED-MW26
Box 1 of 9 ; 27 .5-30.8 feet
Run #1 (27.5 - 32 .5 feet), Run 5 feet
Recovered 5 .1 feet . Gained 0,1 feet
9/8/01 (#2 SL22)

;Ilo*

ConlinueofRun#l A
30.8 feel

PB-BED-MW26 - I ( 'Box 2 of 9 ; 30.8-32 .6 feet I
Continue of Run #1 ; 30.8 feet - 32.6 feet
9/8/01 (#2 SL21)

-

P, J

14

46

Ir 0

'AN
X

'NO a2

0 ft
z

gon. I
s

16

.4

End of Run#1
32.6 feet
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44 :jStart Run #2
32.6 feet

A 4L

'Of
J,L'sW~e ,C~ 4. dill

. ,

Ii -- . I Ili 1, ,jlt:~ %,iiiii -t I . .
,

WOO.,
o

4j

A-it
OP 0

36.4 feet

PB-BED-MW26
Box 4 of 9 ; 36 .4-39.5 feet
Continue of Run #2 ; 36 .4 - 37.5 feet
Run #3 (37 .5 - 43 .0 feet), Run 5.5 feet,
Recovered 5.5 feet, Lost 0 feet
9/8/01 (#2 SL19)

15

PB-BED-MW26
Box 3 of 9 ; 32 .6-36 .4 feet
Run #2 (32.6 - 37.5 feet), Run 5 feet
Recovered 5 feet, Lost 0 feet
9/8101 (#2 SL20)

Continue of Run #2
36 .4 feet

C .q

lip

'-e

End Run #2
37.5 feet

imm

.~ 1),

VA

Z- - 4'-

41

Start Run #3
37.5 feet
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ontinue of Run
#33Q 5 f~net
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a ~~Pp4011:~~% r4AA

I

f.

r

41 .5 feet
Contact Between Ohio

Shalo. anct OlelrtangyShale

%

AV

PB-BED-MW26
Box 5 of 9~ 39.5-43.0 feet
Continue of Run #3 ; 39,5 - 43,0 feet
9/8/01 (#2 S~18)

End Run #3
cry43.0 feet *

16

PB-BED-MW26
Box 6 of 9 ; 43.0-46 .4 feet
Run #4 (43 - 48 .4 feet), Run 5 feet,
Recovered 5.4 feet, Gained 0.4 feet
91IM01 (#2 SL17)

Start Run #4
43 feet

7. IN

021.
p

L,

Flo-
qm



~'n
ue of Run #4

[7~46.4 feet ta" Rwi "11c,
48 4 feet

ir

F- 4-
End Run #4

.$

48.4 feet SO .5 feet

14P (A

Continue Run 45
50 5 feel

PB-BED-MW26
Box 8 of 9; 50 .5-53 .6 feet
Continue of Run #5 ; 50 .5 - 53.6 feet
9/10/01 (#2 SL 15)

17

PB-SED-MW26
Box 7 of 9 ; 46.4-50.5 feet
Continue of Run #4 ; 46 .4 - 48.4 feet
Run #5 (48.4 - 53 .6 feet), Run 5 feet,
Recovered 5,2 feet, Gained 0 .2 feet
9/10/01 (#2 SL16)

z

4,

t End Run #5VI
53.6 feet

Ok%Y'ji



F
Run #6

-stnrt 6 feet

Oqr
I

r-7,04
db

57.5 feet

4

~-'-Jrtinue Run #6
5 7 ~5 t

rid Run #6
',8,5 feet

PB-BED-MW26
Box 9 of 9; 53.6-58 .5 feet
Run #6 (53.6 - 58,5 feet), Run 4.9 feet,
Recovered 4.85 feet, Lost 0.05 feet
Total Depth at 58.5 feet
9/10101 (#2 S114)

.1 ~'~
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Sma Run#1 j
fep!

A10,

Ve

qO
AO

dp

A

33 feet

PB-BED-MW27
Box 1 of 24 ; 29-33 feet

Run #1 (29 - 34 feet), Run 5 feet, Recovered 5 feet, Lost 0 feet
9/7/01 (#7 SL16)

1IMPOW
Continue Run #1

33 feet

k

Start Run #2 Z4
34 feet

A. Ar ."(p

Ir
Kir
; -

, ~,,1~ 1.0e, 5 40 37 feet
VIP,

<A
4%14

is

4~V

Ar Aa-

PB-BED-MW27
Box 2 of 24~ 33-37 feet

Continue of Run #1 ~ 33 - 34 feet
19 Run #2 (34 - 39 feet), Run 5 feet, Recovered 5 feet, Lost 0 feet

9/7101 (#7 SL15)



37feet

V

'-'!~-BED-MVV27
Box 3 of 24 ; 37-41 feet

Continue of Run #2 ; 37 - 39 feet
Run #3 (39 - 44 feet), Run 5 feet
Recovered 5 feet, Lost 0 feet

9RI01 (#7 SL14)

Start Run #3
39 feet

NA-

41 f,.t

PB-BED-MW27
Box 4 of 24 ; 41-44 feet

Continue of Run #3 ; 41 - 44 feet
9/7/01 (#7 SL13)

mp

Pet leum
Sta~nlng

End Run
44 feet

20



48 feet

Start Run #5
49 feet

Continue Run #~
Continue Run #5

51 feet
'J 8 fo 0' t

Continue Run #t,
50 feet

40

oor 51 feetr

50 feet

CAI

PB-BED-MW27
Box 5 of 24 ; 44-48 feet

Run #4 (44 49 feet) . Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 6 of 24 ; 48-51 feet
Run #5 (49 - 54 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 7 of 24 ; 51-54 feet
Continue of Run #5-, 51 - 54 feet

9/7/01 (#7 S112)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

UjIft

Did Run
'.1 feet

End Run #5
7 . 52.5 leet

Conflnue Run #4
48 feet

PB-BED-MW27
Box 6 of 24 ; 48-51 feet

Continue Run #4 (48 - 49 feet)
Run #5 (49 - 54 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 7 of 24 ; 51-54 feet
Continue of Run #5 (51 - 54 feet)

9MO11 (#7 S111)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

21

52.5 feet

Continue Run #5
52 .5 feet

End Run #5
54 feel

C'nriiii wo Rti. 1 #5
50 feet

5 1 feet

End Run #5
54 fee

5Z5 feet

Start Run #4
44 f~!O



Continue Rut) ',~u
54 feet

0

J~

57 5 feet

i

r1 j,.. ~-,tj n #6
" rs ~ ~ -7 :1

~ . . ;"N

End Run #6
51 feet

0

\1

nue Run #5
51 feet

PB-BED-MW27
Box 7 of 24 ; 51-54 feet End Run #5

54 feetContinue of Run #5 ; 51 - 54 feet~
Box 8 of 24 ; 54-57.5 feet

Run #6 (54 - 59), Run 5 feet,
Recovered 5 feet, Lost 0 feet
Box 9 of 24 : 57 .5-59 .0 feet

Continue of Run #6 ; 57 .5 - 59.0 feet
9/7101 (#7 S110)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

22

PB-BED-MW27
Box 8 of 24 ; 54-57.5 feet

Run #6 (54 - 59 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
Box 9 of 24 ; 57.5-59 .0 feet

Continue of Run #6 ; 57.5 - 59 feet
9/7/01 (#7 S19)

(Heavy Petroleurn Staining at
Brown Areas on Rock Core)

Continue Run #
Start Run 46 56 feet

5
e _t

4 feet17Mqq~wwp Continue Run #6
4057 5 fef,.t

End Run #6
59 feet

57.5 feet

56 feet

goo



Slarl Rur .

i)niinue Run #7
63 feet

Start Ron #8
64 feet

PB-BED-MW27
Box 10 of 24 ; 59-63 feet

Run #7 (59 - 64 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

P, k Box 11 of 24 ; 63-65 feet
63 feet Continue of Run #7~ 63 - 64 feet

65 feet Run #8 (64 - 69 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

917/01 (#7 SL8)
End Run #7

64 feet

4N

Start Run #7

23

J.
Start Run 48

64 feet

Continue of Run #8
65 feet

63 feet

PB-BED-MW27 L
Box 10 of 24 ; 59-63 feet

Run #7 (59 - 64 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

65 feet

Box 11 of 24 ; 63-65 feet
Continue of Run #7 ; 63 - 64 feet End Run #7
Run #8 (64 - 69 feet), Run 5 feet, 64 feet
Recovered 5 feet, Lost 0 feet -

9f7/01 (#7 SU)

End Run #8
69 feet

4



Start Hull
59 feel

I

Continue Run #9
70.5 fee!

PB-BED-MW27
Box 13 of 24 ; 69-72 .6 feet

Run #9 (69 - 75 feet), Run 6 feet .
Recovered 5.5 feet, Lost 0.5 feet

9/7101 (#7 SL6)

70.5 feel

111 .4

A.-I

24

't

PB-BED-MW27
Box 14 of 24 ; 72.5-74 .5 feet

Continue of Run #9 ; 72~5 - 74 .5 feet
9/7/01 (#7 SL5)

w

72~5 feet I

A

4b

Continue Run A9
72 5 feet

z
k'r.4

J71
'k s

End Run ft-~
74 5 feet

loop, L



Start Run #10
75 feet

78.5 feet

Start Run #11
K feet

~% '~. NV
,w.(-',~nlwue Rijri 410

78.5 feet Continue RunO' 1
81 5 '-et

End Run #10
80 feet

81 .5 feet

PB-BED-MW27
Core Left ; 90-95 feet

Run #13 (90 - 95 feet), Run 6 feet,
Recovery 5 feet, Lost 0 feet
Core Center ; 95-100 feet

Run #14 (95 - 100 feet), Run 5 feet,
Recovery 5 feet, Lost 0 feet
Core Right ; 100-105 feet

Run #15 (100 - 105 feet), Run 5 feet,
Recovery 5 feet, Lost 0 feet

Total Depth at 105 feet
9/8/01 (#7 SL3)

End Run -#I
95 feel

End Run #11
85.5 feet

Start Run #1 2
85 .5

'~(J~ I

PO

tInue Run# I
88 feet

PB-BED-MW27
Box 15 of 24; 74.5 - 78.5 feet

Run #10 (75 -80 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
Box 16 of 24; 78.5 - 81 .5 feet

Continue Run #10 ; 78,5 - 80 feet
R i n #11 (80 - 85 feet), Run 5 feet,
Recovered 5 .5 feet, Gained 0 .5 feet

Box 17 of 24, 81 .5 - 85.5 feet
Continue Run #11 ; 81 .5 - 85.5 feet

Box 18 of 24 ; 85.5 - 88 feet
Run #1 2 (85 - 90 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
Box 19 of 24 ; 88 -190 feet

OL
Continue Run #12 ; 88 - 90 feet

9/8/01 (#7 SL2)

88 feet
End Run #12

90 feet

mrswta'tRun #14
95 feet

Start Run #15

Start Run #13 100 feet
90 feet

L

5

End Run#V
100 feet

25



'fl

7"

0 4
"0

6

tV
N

Start Run -# 1
55 feet

-N I I Continue Run #1
56.9 feet TNTA-BEDGW-001

-58 feetBox I of 9 ; 55
Run #1 (55 - 60 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/13/01 (#1 S119)

)6 19 58 feel

N 19AP
Mom 4 so 1.0

W-L?

It 0
~41L

.06
4

IL

~r

x~

IL j
Start Run #2

Continue of Run #1 60 feet58 feet

- I ~-, Y V_e16-
'14'41

TNTA-BEDGW-001
Box 2 of 9; 58-62 feet PContinue of Run #1 ; 58 -60 feet

Start Run #2 (60 - 65 feet), Run 5 feet, ..040 ItZ YiRecovered 5 feet, Lost 0 feet
_79/13/01 (#1 SL18)

44

End R n#1U
60 feet

0%mom %W ~F"

62 feet
'Pow

26 F
4

T.



M 'auk

IIIIA& -01 "%C
.4

elm

tY

St
'41

art Run #2
62 feet

T ! , ~
A 110% -io, -'k - 'jw16 TNTA-BEDGW-001

.
!L:~t

Box 3 of 9~ 62-65 feet
Continue of Run #2; 62 - 65 feet

9/13/01 (#1 SL17)
End Run #2

65 feet
AL,

t

AV

64 feet

a,

VT

A
A&

Start Run
65 eel

1*w

0 Petroleum
Sta~ning

TNTA-BEDGW-001
Box 4 of 9; 65-69 feet

Run #3 (65 - 70 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/13/01 (#1 SL16)
'Z4w'N .-,.

low
X

69 feet
Y.

%

Aff
'0

27 'Roo,
AO



p40 W : J : ( -

Continue Run W3 e
69 feet

it
d%' TNTA-BEDGW-001

a Box 5 of 9 ; 69-72 feet
Stan Run P~i f,4 :4 . Continue Run #3 ; 69 - 70 feet

70 feet Run #4 (70 - 75 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

1~ 9/13/01 (#1 S115)

(Petroleum Staining at
Brown Areas on Rock Core)

0

ion 72 fLet

X

4 .7-
.09

kri~,j

Coritinue Run #4 74 feet
72 feet

Al.,
#IPA

A
Petroleum

`44W Start Run #5
75 feet

TNTA-BEDGW-001
Box 6 of 9 ; 72-76 feet

Continue Run #4; 72 - 75 feet L 4L
Or., -.,R

Run #5 (75 - 80 feet), Run 5 feet,
A .4Recovered 5 feet, Lost 0 feet is , J

9/13/01 (#1 SL114)
74 feet

71; feel

"Moak&-'0' A;Z '0

2 o"O 4R



contil . . IR,
n
95.176 feet

78 feet

29

74 , 1,

78 feet

Apfl

4LIjL 79.5 feetd&V&

TNTA-BEDGW-001
Box 7 of 9 ; 76-79 .5 feet

Continue of Run #5~ 76 - 79.5 feet
9/13/01 (#1 SL13)

Owl

-AMas

IZ .

AjV
L

79,5 feet t

Start Run #6
80 fee,'

OC

as-zlll
Nz7llt0 1;

TNTA-BEDGW-001
Box 8 of 9 ; 79.5-83 feet

Continue of Run #5; 79.5 - 80 feet Petroleum GW

StainingRun #6 (80 -85 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/13101 (#1 SL112)

83 feet

VA
"Jill



~F 7 19.1

.*'JL

Conbnue Run #6
83 feet 84 feel

*let,
U

IL

It .
"i.1

84 feet
End Run #6
85 feet

MO vL of

-Ah

TNTA-BEDGW-001
Box 9 of 9 ; 83-85 feet

Continue of Run #6 ; 83 - 85 feet
Total Depth at 86 feet
9/13/01 (#1 SL12)

30



TNTB-BEDGW-003
Run #1 (23 - 28 feet)

Run 5 feet, Recovered 0 feet,
Lost 5 feet

No photograph
Borehole Open to

28 feet, Rock Core Washed Away

31

Start Run #2
30 feet28 feet

TNTB-BEDGW-003
Box 1 of 5 ; 28-32 feet

Run #2 (28 - 33 feet), Run 5 feet .
Recovered 4 feet, Lost 1 foot

9/7/01 (#2 SL27)

A
I

L

30 feet
32 feet

- .0 .wr

Ir
a



Start Run #3
33 feet

35 . 1 feet Contact
Bi-tween Ohio Shale I

ind 01nniangy

TNTB-BEDGW-003
Box 2 of 5 ; 33-35 .9 feet

Run #3 (33 - 38 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/7/01 (#2 SL26)

WTI
Ok

- ~rz,AA

35.9 feet

in
0j,

11W

IN
. V .

32

TNTB-BEDGW-003
Box 3 of 5 ; 35 .9-38 feet
Run #3, Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/8101 (#2 SL25)

Continue Run#3 4

35.9 feet

T

MW" AMIL

o4'

wW., , .1

rn

End Run #3
38 feet

V*



S!'m " Y'A
X"3'~ fee

~- -w--4w

4 .1 .8 feet

TNTB-BEDGW-003
Box 4 of 5 ; 38- 41 .8 ft

Run #4 (38 - 43.3 feet) . Run 5 feet,
Recovered 5 .3 feet, Lost 0 feet

9/8/01 (#2 SI-24)

~11n e
R.n #4

41 8 te't

TNTB-BEDGW-003
Box 5 of 5 ; 41 .8-43 .3 feet

Continue of Run #-4 ; 41 .8 - 43 .3
Total Depth 43 .3 feet

9/8/01 (#2 SI-23)

cc

4RO

End Run #4 AA43.3 feet
JF

A



Statt Run #1
11 5 feet

;qoi-
Oh

L4 A

OW

4

TNTB-BEDGW-004
Box 2 of 4, 15 .3-19 feet

Continue of Run #1 ; 15.3 - 16 .5 feet
Run #2 (16.5 - 21 .5 feet), Run 5 feet,

Recovered 5 .3, Gained 0 .3 feet
9/6/01 (#4, SL4)

6A~

TNTB-BEDGW-004
Box 1 of 4 ; 11,5-15 .3 feet
Run #1 (11 .5 - 16 .5 feet),

Run 5 feet, Recovered 4.5 feet,
Lost 0 .5 feet

916/01 (#4, SL5)

~w
ontinue Run #1 N goo

t'.'15 .3 feet -

Alm

Start Run 42
16 .5 feet

I

co-% 0 '.. _.

;r

19 feet

.34



Cantinue Run #2
19 feet

-,~Vo

End Run #2
21 .5 feet

A;oh

Start Run #3
215 feet

TNTB-BEDGW-004
Box 4 of 4 ; 23 .6-26,11 feet

Continue of Run #3-, 23 .6 - 26 .1 feet
Total Depth at 261 feet

9/6/01 (#4, SI-2)

"M,
4

23,6 faet

'~~6
rmww--,IrTW ~W%Wlmmiw- IL'

FC,n,tirlue Run #3
23.6 feet

35

I

TNTB-BEDGW-004
Box 3 of 4 ; 19.0-23.6 feet

Continue Run #2~ 19 - 21 .5 feet
Rur #3 (21 .5 - 26 .1 feet), Runt 4 .6 feet,

Recovered 4 .6 feet, Lost 0 feet
9/6/01 (#4, SL3)

26 1 feet

0 4w

a
Ij
. d"!



Ll n r. I -Ali
4fcet

w

Amw

111W IL

w

End Rur #1

TNTC-BEDGW-001
Box 2 of 9 ; 62-65 feet

Run #2 (62 - 67 feet) . Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11/01 (#1 SL24)

TNTC-BEDGW-001
Box 1 of 9 ; 57-62 feet

Run #1 (57 - 62 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11YO1 (#l SL25)

lot -,q%,

i'l.0 'l,Aw

Stavt Ron 42
62 feet

Iris

Off**

IF

65 feet

I



r :w

Continue Run #2
65 feel

TNTC-BEDGW-001
Box 4 of 9, 67-69.5 feet

Run #3 (67 - 72 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11/01 (#l SL22)

TNTC-BEDGW-001
Box 3 of 9 ; 65-67 feet

Continue of Run #2 ; 65 - 67 feet
9/11/01 (#l SL23)

tw')
7

mill

Start Run #3
67 feet 0

7*;

Ir

e0go

WAL 69r5 feetVlAkr e

-J~

37



Ilk

/

1-Unw-lue Run 9j
69 .5 feet

tI li67
7,%JTC-BEDGW-001

5 of 9 ; 69 .5-74 feet
j-~Tldnue of Run #3 ; 69.5 - 72 feet

#4 (72 - 77 feet), Run 5 feet,
5 feet, Lost 0 feet

End Run #?
7 ~ . ' .~" ~ ~

74 feet

TNTC-BEDGW-001
Pictures not taken of:
Box 6 of 9 ; 74-76 feet
Box 7 of 9 ; 76-78.5 feet
Box 8 of 9 ; 78 .5-82 feet
Box 9 of 9 ; 82-86 feet
Total Depth at 86 feet

38



No Pictures Taken for:

PB-BED-MW23. Monitoring well went dry during development . Final
turbidity reading 1511 .8 NTU, 9/14/01,

PB-BED-MW25 . Final turbidity reading 26.3 NTU, 9/19/01 .

TNTB-BEDGW-003. Monitoring well went dry during development, 9/14/01 .
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6a

aft.0-f 10~ Well Development Log Page L-L, Of I
Project Number. 25 L.a110
Project Name: Site ID :
Form Completedby: Location ID: 14ZWell Developed byffirm: /,-5A4ffZ:: 4JA1ff-1QJ-Wd Date Started:W,

NonltorJnq WMII Inf9pplitlon
Development Method : Screen Height (4) : Bgginln bdalaUremani
Devellopmerd E tdpment : Filter pack lenght (1111: Depth to Water (ft):

Casing Diameter Qn) : Total depth of Well (ft) :

MgnILQ&~Purge alculadma
Volume of Water in Casing : GallorWW a0.041 x d . where casing diameter In Inch 41 x

W ft V l ll 1 G lif 12E~ Col-LL01e o ume(ga ons) w Water Column ( 1) x a t it x lialm gallons
Volume ofWater In FilterPm*:

I s 2 2 13) Le9-,5 7-Offilonsiloid - 0.041 x JO ). where 0 Is total borshole diameter In Inches & d Is coslng diameter In Inches x 0.041 x (I-d
FutwPw* Volume (Val) a (No less of the fillerpadk I@Mht or wafercolumn) x CaUlt x porosity (0.3) U L ILIlO )Rx(

. ) . 98VIL
lipsiffix 0.3-45422 Vol

W llV l l, + 37 45Purge WellVolume : ge oume goPurge wag Volume m+ Marpecitvolume + al - ga . ,

- S toolxpi,m~Wel-Yof I 2x?*WdVOIumG 3xPuWWGN
Vd,"m

4XI
23,(ael 45

D lopment Record 09P
Time VGIUMO Removed Water Level Turbidity Cls* . Temp. PH CwAjdmty 37 PA111101C Comments
(24 hr3) (gsQ (it) (TOC) _(NTUJ 0*4 R (Sid Units) (mS/cm) (mg1t) (MV)

aQ24 (6ib t, -0 04041
Led I,

AOR 6 015-

N

19
7-+t0

IN
) (0 -,SzJ L99)'L,

75
*

-
, 1 1;5 99 6#194 St

57D1 U 4&dV-- t57T9- 4 400 Z%
1-i hW

W14.f,176,

L

/04



)4

&MWO..41bO%"

project ~-at=' .
Form Completed by:
Well Developed by/firm,

Well Development Log

Site Sol.AR
Nie'Started .

of ..5

Development Method:
Development Equipment:

Screen He(ght (it) :
Filterpack lenght (it)'
Casing Diameter Qn):

0,

Asgining Masigurements (Rj=
6~01h to Water (ft) : A j
Total depth ofWell (ft): 4.4 4e 14I IV f 401

Volume of Water Its Casing, GalloWrout a 0.041 xd3, where cesing diameter In Inches a (6-.041 x gautt.
W41 V&m (gallons) aWaterColumn (fl) x GaUR A x Canons

Volume ofWaterIn Filter Pack.,
GellonaNbot a 0.041 x (e -Awhere 0 Is told bmhkdismater In imMs &d Is casing diameter 1~'Inches a 0.041 x(L_
Filter Pack Volume (gal)= (the lowof the Starpod Wqhl or watercolumn) x gallft x poro* (0-3) a L_____Jftx gavl! x 0.3 gat

Purge W611Volume : Purge wellVolume a Rlsr pack volume4WallVolumea-gsl :k-gal =-got

Developing Record OPIP
- Time
(24 hrs)

Vdume Rerntried
(981)

WMWLGVGI
(R) (Toe)

Turmly
(MU)

Chb* .

(Cc" (C)
PH

(Sid Unfts)
Conduclift
(IRSAXII)

0.0.
(Mgt)

1111dox Comments
(mv)

-L 10J-~t ;~U 466.5 Wm'f 12.4f~ fs /0C 11,32.
" -71M

-.
dr g OMYT 11,5-175,1 '1 /1 /& s 57

'71-
4,70

W*,4j,--bjO 1z,1a
~714:? h 1,9 '1, 1 1 41W N/00660W 6

91*41 4;-- TC4040
14&fo 2-%L~

5

4-!6% h Avw MzAry 111 61 CP Hq 1,16-- -
301, T W& 1172
-T64 (

-
(01 -11 ZZ=

&
60,14 0#TWI- -1



Well Development Lon, Pag93 of
Project Number
Project Namw. Site ID-.
Form Completed by, Location 1D,.
Well Developed by/ffrm: zjof%rcip vlle-4a Date Started: :

rv rl K/
W17

Monitoring Well tnifatmation
Development Method- Semen HeIght (11) : _ t 5 - Begining Measurements (BTOCI
Oevel~pment Equipment: ?7jZWO- OW Filter pack lenght (ft)-. Depth to Mier (11):

Casing Diameter Qn): 2,7 Total depth of Well (ft) :

-FaIrdtlatimMopitorl 0w1l, PUMS
Volume of Waterin Casing : Gallordfloot 0.041 x tl~ where casing diameter In Inches a (0.041 x galift.

Wd Volume (9dons) a WaterColumn (it) xOWN Rx gaIM gadons

Volume of Water In FilterPack:
(;dormtioat - 0.041 x (D' - d) . where 0 Is total borsholediameter In Inches &d Is casing diameter in Inches a 0.041 x (L gavit.

MarPs&Vol" (gal) w (ftlass of the filter pecitlanght orwater column) xgalift x porosity (0 .3) Rxi gelffl x 0.3 gal

Purge Well Volume: Purge well Volume Filter pack volume + Wall Volume gal +-gal get.

I Volume 1 2 x PurgeWell Volume 3xP a WallVw1ume 4 x P aWtLYftme 1 6 x Purge VNIVolumezT "~ [ -Pz~-5(;p !-
_ I

Development Record 01W
run
(24 hra) I

Volume Removed
(P

Water Level
Yt) (TPC)

Turbidity
(NTU)

cierity,
(c*r)

Temp.
(C)

pH
(Sid Unb)

-

Conductivity
(mS)bm)

0.0. ii
tmgk)

"Wex
(Inv)

Comments

dAY 12--0'4 (04,7/5 /Act

1 14 2.50 llt!5 ?18( hit 141
(FILIS 9; 4)-,!i:O &~-Kp JOY

t

69Cz
-

Li5 171 fill

M11130)



Well Development Log Page ~ of
Project Number
Project Name:
Form Completed by : I
Well Developed bylfirm*. -

L Fgae-5
IR6%el. U!4

Slie ID : fluj:z (044
Location ID: P15-436D
Date Started: C411410t

Development Method : 1Development Equlpmerd;

McWtoring Well InfaMatlan
"i-Ac Screen Height (11) : A19

Filter pack lenght (11) : ;Zj
Casing Diameter (in): 9

Reginlog Mgasurements (BT= q
Depth to Water (ft):
Total depth ofWell (ft) :

Monitodna Wall Puras Q&1Quhffl=
Volume of WaterIn Cuing: Gollonaffoot 0.041 x where casing diameter In Inches a (0.041 x C-2--J) galift,

WellVolume (gallom) Water Column (R) xGalift :ft x valift - "f- 12 oallons76

Volume ofWater In Filter Pack:
GallonsNoot a 0.041 x(CP -d) . whers D Is total borehole diameter In inches & d is coolng diameter In inches n 0.041 x(L-C~t gauft.
FiltarPackVolume (991) = (the We of the flitervo* lenght orwater'column) x galift x poroofty (0.3) ftx(-% go" x 0.3 23 gal

Purge Well Volume: Purgewell Volume a IMerpack volume + Won Volume . gal .+ gals Mr gel.

I xPurge WON x PurgeWONVolume 3 x Purge WallVdume 4 x PurgeWell Vdum 5 x PUrgeWell
a a I ~T -7r=

Development Record
7fm-e--
Wr(2;4hrs)

VolumeRemoved
(goo

Walart."
(it) MQ

TWUMY
(NTU)

clefily . Temp.
(C)

PH
'(Sid Units

Conduch*
(mS/crn)

O.o .
(""A)

Redox
(MNO

Comments-
q, A0 j .,87F 734

"rV 0
T40Y

n, IMMMO



Cag"-
-

/7;1
JPM-D 7/24,

a6oD

0, 1 140(
qjzO/V/

Well Devillopment Log Pagel-Of 21
Projed Number
Pr*ctName: PBOW Site 10:

I Fonn Completed by* Cff=U (9 Location 10: t1o PAD M- -VVIONDevelopedby/firm: _(O(jjffZTnN
.
go T44q~,X Date Started: :711-5/7

Development Method:
Monitoring Wall Info

Screen Height QQ : 11;; Ragining MeasuCernants (RTC)r-)
Development Equlpmerll:,@A

_ ~ -
~j j Filter pack lenght (11): 1:~E Depth to Water (ft) : 2U 1 o.3

QEVA*AqSP Casing DiameterQn): Total depth ofWell (fl) : Z47..
"

Volume of WaterIn Casing.
01 MG-9teli Pumi Calculatin=s

Gallonaffioct 0.04.1 x whomcesing diameter In (0.00 xL-MA
Wall Volume (onions) WaterColumn (4) x it x - gallons

Volume ofWater In Filter Pack AtGellonsirbot - 0.00 x d), wliers D Is total borahiols diameter In Inalies & d Is casing diameter In Incties a 0.041x(L--Vw ?.1 2. ei .-IA1,eve
Filter PackVolume (oal) n (it* loss of the fifter pgw* longht oNater column) xgalift x pomily (0.3) (1~jf Itx(a

-
oftx ~0.3 gal

V l lPurgPwg*W#UVGIURW. ewon Volume a Filter packvolume +Well oume INC - ga +

* dVol~me .4 x VM 9 5
X
P w 11 VolulIx . WeliVokime I 2xPurg9WeLV_61ums 3

S 1
;*

31 24, amsi2k_
'Bavela;7me IROCord

Irlm - Volume Removed Water LOW Turb" 6 pHClsft. . Tamp. Conductivity D.O. I '"Osex Comments
(24 hm) (ft) (TOC) (NTU) (COW 0 units) (MSICM) (Milk) (n114
I^ rzjlSj;, ! (A a -1 ff . 0 .751 -1.517 3

1164 - - -=277 41

ri0-7 4-1.1 -0 JV9~1~ 1`4
74) 3;_ 91 f PVG~ 11900
14Sa

_
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Aquifer Test Results

Plum Brook Ordnance Works
Sandusky, OH

Project Number 825635

1 .0 Purpose

This aquifer test in the form of slug testing was conducted to estimate the hydraulic conductivity of geologic
materials in the vicinity of eight monitoring wells at the Plum Brook Ordnance works, Sandusky, Ohio.
Newly installed during the 2001 Site-Wide Groundwater Remedial Investigation, the following wells were
tested :

PB-BED-MW22 (Bedrock)
PB-BED-MW23 (Bedrock)
PB-BED-MW24 (Bedrock)
PB-BED-MW25 (Bedrock)
PB-BED-MW27 (Bedrock)
TNTB-BEDGW-003 (Bedrock)
TNTB-BEDGW-004 (Bedrock)
TNTC-BEDGW-001 (Bedrock)

2.0 Method

The methods ofBouwer and Rice (1976), as implemented through the computer program AQTESOLVO for
Windows (HydroSOLVE, Inc. 1989), was used to calculate the hydraulic conductivity near a well . The
calculation was based on the rate of water level change after adding a slug of known volume to the well
(Falling Test) or sudden removal of avolume ofwater (Rising Test).

3.0 Theory

TheBouwer and Rice (1976) method for unconfined aquifers is based on the following equation :

Q = 27c KL,- Y
1n(R,/rd

where:

Q is the flux to the well (length3/time), K is the hydraulic conductivity ofthe aquifer (length/time),
L, is the length ofscreen contributing water to the well (length), y is the difference between the
water level in the well and the equilibrium water table (length), & is the aquifer radius over which
water level changes are dissipated (length) and rw is the boring radius (length).



The instantaneous change in water level in the well, dy/dt, is given by:

dYIdt = - Qhr rc' 2

21Where 7C rc is the cross sectional area ofthe well .

Combining equations (1) and (2) yields :

I
dy 2

2 JCL _dt .3
Y rcln(R,,Ir.)

Integration of (3) betweeny. at time t= 0 and yt at time t and solving forKyields :

2

K= [rclnMIr.) I
1n Y' 4

2L, t Y,

K and the factor in square brackets are constants . Therefore, field data plotted as ln(yt) versus t
should lie on a straight line with slope,

2KL~
5

rc ln(R,, / r

The factor ln(R,/r,) in (4) is an empirical function of aquifer andwell geometry . For partially
penetrating wells:

1n
R, 1.1 A + B ln[(H - Ldl r.]

6
r w ln(Lwlr,) Lelrw

where In [(H-L-w)/r,,] :!~ 6.

For fully penetrating wells:

1, Re 1.1 + C
7

rw (ln(Lwlrw) zlrw)

The dimensionless parameters A, B, and C are empirical functions ofwell geometry as determined by
electric analog modeling (Bouwer and Rice, 1976).

Hydraulic conductivity is calculated from (4) using the slope and y-intercept of a line fit to the field data and
ln(R,/rw) from (6) or (7).

2



4.0 Assumptions

The Bouwer and Rice (1976) method for unconfined aquifers is based on the assumptions that :

The aquifer is homogeneous, isotropic andunconfined .
Drawdown is negligible compared to aquifer thickness.

0 Vadose zone flow is negligible .
9 Well losses are negligible .

5.0 Procedure

The following steps were followed in estimating the aquifer hydraulic conductivity :

a) Define the aquifer and well geometry using the following parameters (Table 1) :

H Aquifer saturated thickness (assumed)
L. Length of saturated well screen

Static height ofwater in well
rr, Radius ofwell casing
rw Radius ofboring
(D Porosity of filter pack (Assumed to be 30 percent. Porosity ofunconsolidated sand

ranges from 25 to 50 percent [Freeze and Cherry, 1979])
YO Initial change in water level

b) Using the field data to determine whether water level fluctuations occurred within the
screened interval ofthe well .

When L, = L.. Water level fluctuations occurred in the screened section of the well .
Modify rc to account for filter pack storage according to :

'
[r2 2 2)]Wrc= C+O(rw-rc 8

When L,> Le Water level fluctuations occurred above the screened portion ofthe
well. Note that the filter pack porosity in this case does not affect
subsequent calculations, therefore, r,, is used in calculation.

c) Input geometric parameters listed above and time versus drawdown data.

d) Perform hydraulic conductivity calculations . Hydraulic conductivity is calculated
interactively using AQTESOLVw for Windows. AQTESOLVO is used to display field data,
which is then visually matched with a best-fit line . AQTESOLVO then calculates the
hydraulic conductivity from the input geometric data and slope and y-intercept ofthe best-
fit line.
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6.0 Results

The slug tests were performed from November 13 through 15, 2001 . Both falling and rising tests were
conducted in PB-BED-MW22, PB-BED-MW23, TNTB-BEDGW-003, TNTB-BEDGW-004, and TNTC-
BEDGW-001 while only rising test was conducted in PB-BED-MW22, PB-BED-MW23, and PB-BED-
MW27 because the water level prior to the test was below the top of the screen . Two monitoring wells
were originally planned for slug testing but were not tested . PB-BED-MW-26 had an insufficient water
column (about 2 ft) for a meaning test and was therefore not tested . Another well 'fNTA-BEDGW-00 I
exhibited an erratic water level fluctuation between August 2001 and November 2001 . The depth to
water measurement at this location was 30 .35 ft below ground surface in August 2001and was 80.2 ft
prior to the test, indicating that this location was not suitable for aquifer testing purpose.

Table I summarizes the depth to groundwater, the total well depth, and the geometric data of each well
tested . Values ofcalculated hydraulic conductivity (K) and transmissivity (T) are summarized in Table 2.
The hydraulic conductivity values of the tested well are range from 0.00241 ft/day (TNTB-BEDGW-003)
to 5.48 ft/day (PB-BED-MW25) with a geometric mean of 0.395 ft/day. The transmissivity (T) was also
calculated for each test using an assumed aquifer saturated thickness for each location . T values are
summarized in Table 2.

The slug test results were analyzed using AQTESOLV for Windows Pro 3.0, which assumes that
the aquifer being tested is homogenous and isotropic . Since the aquifer is rarely a homogenous
and isotropic media, the hydraulic conductivity calculation based on the commonly accepted
assumption will have uncertainties associated with it . The degree of uncertainty is directly
proportional to the deviation of the homogenous and isotropic model from the reality . Therefore,
it is recommended that the slug test data be used with caution, knowing the
limitations and uncertainties associated with these results .
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Table I

Summary of Monitoring Well Geometry Data
PBOW, Sandusky, OH

Well No.

Water

Level

(TOC) (ft)

Total

Depth

(TOC) (ft)

H

(Assumed)

r.

(ft)

rw

(ft)

Le

(ft)

L,,,

(ft)

PB-BED-MW22 30.24 44.45 14.21 0.08 0.25 15 14.21

PB-BED-MW23 67.33 75.6 8.27 0.08 0.25 20 8.27
PB-BED-MW24 27.46 42.78 15.32 0.08 0.25 15 15.32
PB-BED-MW25 15.05 40.6 25.55 0.08 0.25 10 25.55
PB-BED-MW26 58.02 60.15 2.13 0.08 0.25 15 2.13
PB-BED-MW27 48.44 107.7 59.26 0 .25 0.25 78.5 59.26

TNTA-BEDGW-001 80.2 85.45 5.25 0 .08 0.25 15 5.25
TNTB-BEDGW-003 29.55 41 .23 11 .68 0 .08 0.25 10 11 .68
TNTB-BEDGW-004 8.39 26.75 18.36 0 .08 0.25 10 18.36
TNTC-BEDGW-001 59.03 87.62 28.59 0 .08 1 0.25 1 15 1 28.59

Note : H - Aquifer saturated thickness (assumed)
r. - Radius of well casing
r,, - Radius of boring
L, -Length of saturated well screen
L, -Static height of water in well
(D -Porosity of filter pack (Assumed to be 30 percent . Porosities of unconsolidated sand range from

25 to 50 percent [Freeze and Cherry, 1979] )

proJects\pbow\pbowK1 101 .XLSkI2/18/2002W :30 AM



Table 2

Summary of Hydraulic Conductivities
PBOW, Sandusky, OH

Well No .
Date
Tested

Aquifer
Response

Saturated
Aquifer

Thickness
(Assumed)

Test
Type Transmisivities

T (fe/day)

Hydraulic
Conductivities

K (ft/min)

Hydraulic
Conductivities

K (cm/sec)

Hydraulic
Conductivities

K (ft/day)

PB-BED-MW22 11/13/01 Unconfined 14 .21 Rising 3.69E+00 1 .80E-04 9.16E-05 2.59E-01

PB-BED-MW23 11/14/01 Unconfined 8.27 Rising 5.41 E-01 4.54E-05 2.31 E-05 6.54E-02
Failing 2.35E+01 1 .07E-03 5.42E-04 1 .54E+00

PB-BED-MW24 11/13/01 Unconfined 15.32
Rising 2.81E+01 1,28E-03 6.48E-04 1 .84E+00

fi d 25 55
Falling 1 .40E+02 3.81 E-03 I 1 .94E-03 5.48E+00

PB-BED-MW25 11/14/01 Uncon ne
I

.
I Rising 1 .23E+02 3.33E-03 I 1 .69E-03 4.80E+00

PB-BED-MW26 slug test was not performed due to low water column in the well

PB-BED-MW27 11/14/01 Unconfined 59.26 1 Rising 4.38E-01 I 5.13E-06 1 2.61 E-06 7.39E-03

TNTA-BEDGW-001 slug test was not performed due to low water column in the well

fi 11 6
Failing insufficient data

TNTB-BEDGW-003 11/13/01 Uncon ned . 8
Rising 2.82E-02 1 .68E-06 8.52E-07 2.41 E-03

fi
Falling 4.03E+01 1 .53E-03 7.75E-04 2.20E+00

TNTB-BEDGW-004 11/13/01 Uncon ned 18.36
Rising 8.51 E+01 3.22E-03 1 .64E-03 4.63E+00

001T GW 11/14/01 U fi d 28 59 Falling 9.36E+00 2.27E-04 1 . 16E-04 3.27E-01
TN C-BED - ncon ne .

5.46E+00 1 .33E-04 6.74E-05 1 .91 E-01

Maximum 1.40E+02 3.81E-03 1.9415-03 5.48E+00

Minimum 2.82E-02 1.68E-06 8.52E-07 Z41E-03

Geometric Mean 7.78E+00 2.74E-04 1.39E-04 3.95E-01

prOjQdS\pb-,;bOWKI 101.XLS\12/18/2002\8 :29AM



Time Versus Drawdown Data
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FALLING TEST ANALYSIS
Data Set: C:X . . .\cgwlf.aqt
Date: 02121/02 Time: 15:26:24

PROJECT INFORMATION
Company : IT
Client: USACE
Project 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : TNfC-BEDGW-001
Test Date: 11/14/01

AQUIFER DATA
Saturated Thickness : 28.59 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (CGW-001)
Initial Displacement: 1 . ft

-
Casing Radius: 0.08 ft

Wellbore, Radius : 0.~5 ft Well Skin Radius : 0.25 ft
Screen Length : 15 . ft

-
Total Well Penetration Depth: 28.59 ft

Gravel Pack Por&sity : 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method : Bouwer-Rice
K 0.0002274 ft1min yO = 2.852 ft
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RISING TESTANALYSIS
Data Set : C:XDocuments and Setfingslli\My Documents\P[ojects\PBOMqgwIr .aq
Date : 02/21/02 Time: 14:11 :12

PROJECT INFORMATION
Company: IT
Client : USACE
Project: 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : TNTC-BEDGW-001
Test Date* 11/14101

AQUIFER DATA
Saturated Thickness: 28.59 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (CGW-001)
Initial Displacement: 1 . ft Casing Radius : 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius : 0.25 ft
Screen Length: 15. ft Total Well Penetration Depth: 28.59 ft
Gravel Pack Porosity: 0.3

SOLUTION
AnidfArKAndal- Ilm-nnfinM Qe%hM#%r% RA^4k-A 0

K 0.0001326 Xmin yO = 4.318 ft
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RISING TEST ANALYSIS
)ata Set: C:\Documents and Settings1lift Documents\PUo ects\PBOW\gw3r.ag!
Date: 02/21/02 Time: 14:13:53

PROJECT INFORMATION
Company: IT
Client: USACE
Project : 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : TNTB-BEDGW-003
Test Date: 11/13/01

AQUIFER DATA
Saturated Thickness : 11 .68 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (GW-003)
Initial Displacement : 1 . ft

-
Casing Radius: 0.08 ft

Wellbore Radius: 045 ft Well Skin Radius : 0.25 ft
Screen Length : 10. ft Total Well Penetration Depth : 11 .68 ft
Gravel Pack Porosity : 0.3

SOLUTION
r Model: Unconfined Solution Method : Bouwer-Rice

X = 1 .676E-06 fdmin yO = 0.8637 ft
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FALLING TEST ANALYSIS
Data Set: C:\Documents and Settings1lift DocumentsXProjects\PBOW\gw4f.aqI
Date : 02/21/02 Time: 14:15:07

PROJECT INFORMATION,
Company: IT
Client: USACE
Project: 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : TNTB-BEDGW-004
Test Date : 11/13/01

AQUIFER DATA
Saturated Thickness: 18.36 ft Anisotropy Ratio (KzfKr) : 1 .

WELL DATA (GW-004)
Initial Displacement: 1 . ft Casing Radius : 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length : 110 . it Total Well Penetration Depth : 18.36 ft
Gravel Pack Porosity : 0.3

SOLUTION
Aquifer Model : Unconfined Solution Method : Bouwer-Rice
K = 0.001525 ft1min vO = 4.318 ft
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RISING TESTANALYSIS

)ata Set: C:\Documents. and Settingslli\My Documents\P[ojects\PBOW\gw4r.aqt
Oate : 02/21/02 Time: 14:15:30

PROJECT INFORMATION
Company: IT
Client: USACE
Project : 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : TNTB-BEDGW-004
Test Date : 11/13/01

AQUIFER DATA
Saturated Thickness : 18.36 ft Anisotropy Ratio (Kz/Kr): 1 .

WELL DATA (GW-004)
Initial Displacement: I - ft Casing Radius : 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 10 . ft Total Well Penetration Depth: 18.36 ft
Gravel Pack Porosity : 0.3

SOLUTION

Aquifer Model : Unconfined Solution Method :' Bouwer-Rice
A = 0.003218 ft/min yO = 3.554 ft
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RISING TEST ANALYSIS

Data Set: C:\Documents and Seffingslli\My Documents\Projects\PBOW\mw22r.@ t
Date : 02/21/02 Time: 14:16:02

PROJECT INFORMATION

Company : IT
Client: USACE
Project: 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-BED-MW22
Test Date : 11 /1 3/01

AQUIFER DATA
Saturated Thickness : 14.21 ft Anisotropy Ratio (Kz/Kr) : 1 .

Initial Displacement: 1 . ft
Wellbore Radius: 0.25-ft

i Screen Length : 15 . ft
Gravel Pack Porosity: 0.3

WELL DATA (MW-22)
Casing Radius : 0.08 ft
Well Skin Radius : 0.25 ft
Total Well Penetration Depth: 14.21 ft

II SOLUTION

Aquifer Model: Unconfined Solution Method : Bouwer-F;Vice

K = 0.0001802 ft/min yO = 1 .054 ft
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RISING TESTANALYSIS
Data Set: C:\Documents and Settingslli\My Documents\Projects\PBOW\mw23r.aqt
Date : 02/21/02 Time: 14:16:30

PROJECT INFORMATION
Company: IT
Client : USACE
Project: 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-BED-MW23
Test Date : 1 1/14101

AQUIFER DATA
Saturated Thickness : 8.27 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-23)
Initial Displacement: 1 . ft Casing Radius : 0.08 ft
Wellbore Radius : 0.25 ft Well Skin Radius: 0.25 ft
Screen Length : 20. ft Total Well Penetration Depth: 8.27 ft
Gravel Pack Porosity : 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method : Bouwer-Rice
K = 4.542E-05 ftlmin yO = 0.1244 ft
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FALLING TESTANALYSIS

Data Set: C:XDocuments and Settings1lift Documents\Projects\PBOW\Ynw24f.?qt
Date : 02/21/02 Time: 14:16:52

PROJECT INFORMATION

Company: IT
Client: USACE
Project : 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well : PB-BED-MW24
Test Date: 11/13/01

AQUIFER DATA
I Saturated Thickness: 15.32 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-24)
Initial Displacement: I - ft Casing Radius : 0.08 ft
Wellbore Radius: 0.2-5ft Well Skin Radius: 0.25 ft

ngth : 15. ft Total Well Penetration Depth: 15.32 ftScreen Le
Gravel Pack Porosity: 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method' Bouwer-RIce

K = 0.001067 ft1min yO = 3.94 ft

Li



100.

D
1 10.
S
P
I
a
C 1 .
e
m
e
n 0.1t

f
t 0.01

0.001

0

0. 40. 80 . 120. 160 . 200 .
Time (min)

00 0 0
00

RISING TEST ANALYSIS
')ata Set: C:\Documents and SettingsVlift DocumentskP[ojectskPBOVV%mw24r.aqt
-iate: 02/21/02 Time: 14:18:08

PROJECT INFORMATION
Company: IT
Client: USAC-E
Project: 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-BED-MW23
Test Date: 11/13/01

AQUIFER DATA
Saturated Thickness: 15.32 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-23)
Initial Displacement 1 . ft

-
Casing Radius: 0.08 ft

Wellbore Radius : 0.~5 ft Well Skin Radius: 0.25 ft
Screen Length: 15. ft Total Well Penetration Depth: 15.32 ft
Gravel Pack Porosity : 0.3

SOLUTION
Aquiter Model: Unconfined Solution Method : Bouwer-Rice

0.001275 ft1min yO = 3.18 ft
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FALLING TEST ANALYSIS
Data Set: C:kDocuments and SettIngsVjfi\My Documents\Projects\PBOW\mw25f.aqt
Date : 02/21/02 Time: 14:19:18

PROJECT INFORMATION
Company: IT
Client: USACE
Project : 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-13ED-MW25
Test Date : 11/13/01

AQUIFER DATA
Saturated Thickness: 25.55 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-25)
Ini-hal Displacement: 1 . ft

-
Casing Radius: 0.08 ft

Wellbore Radius: 0.2~5 ft Well Skin Radius: 0.25 ft
Screen Length: 10. It Total Well Penetration Depth: 25.55 ft
Gravel Pack Porosity : 0.3

SOLUTION
Am dfamr Unridal- I Intnnfinewi IN^" RA-0-4. D-. ..-- M:--

K 0.003808 Wmin yO = 4.458 ft
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RISING TEST ANALYSIS
-)ata Set C:\Documents and Setfing§Mli\My Documents\Projects\PBOW\mw25r.aqt
Jate : 02/21/02 Time: 14:19:52

PROJECT INFORMATION
Company: IT
Client: USACE
Project : 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-BED-MW25
Test Date: 11/13/01

AQUIFER DATA

Saturated Thickness : 25.55 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-25)
Initial Displacement : 1 . ft

-
Casing Radius : 0.08 ft

Wellbore Radius : O.:~5 ft Well Skin Radius : 0.25 ft
Screen Length : 10. ft Total Well Penetration Depth: 25.55 ft
Gravel Pack Porosity: 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method : Bouwer-Rice

0.003333 ftImin yO = 4129 ft-1
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RISI NG TEST ANALYSIS
Data Set : CA . . .\mw27r.aqt
Date : 12/18/02 Time: 08:19:12

PROJECT INFORMATION
Company: IT
Client: USACE
Project : 825635 04000000
Test Location : PBOW, Sandusky, OH
Test Well : PB-bED-MW27
Test Date : 11/14/01

AQUIFER DATA
Saturated Thickness : 59.26 ft Anisotropy Ratio (Kz/Kr) : 1 .

WELL DATA (MW-27)
Initial Displacement : 1 . ft Casing Radius : 0.25 ft
Wellbore Radius : 0.25 ft Well Skin Radius : 0.25 ft
Screen Length : 78.5 ft Total Well Penetration Depth : 59.26 ft
Gravel Pack Porosity : 0.3

SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K = 5.134E-06 ft/min yO = 0.08558 ft
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2001 - PBOW Survey Data
Monitoring Wells, Temporary Piezometers, and Soil Borings

M&S ID# N-W E1W Riser ElCV21JOR 'Ground Elevation
PMW22 629778.465 1918366.518 629.67 627.22
PMW23 625837.856 1918150.334 633.71 631-11
MW24 622916.444 1908168.033 645.98 644.2
MW25 617820.942 1914457.628 684.59 681 .99
PMW26 613878.45 1920274-330 677.21 674.61
PMW21 627896.268 1920791 .393 627.14** 625.24

1421 623446.555 1922580.206 638.79 636.99
GWO03 618102.551 1918710.111 683.11 681.34
GW04a 618468.655 1918572.329 668.63 666.78
GW02a 620253.524 1912852.629 667.04 664.04

Elevation ofthe well indicated by the double asterisk (**), is reported
to the lip ofthe metal casing, the lip being further defined as the rim ofthe
un-hinged portion ofthe casing when the well is open .

M&SID#
AGWII
AGW14
AGW17
AGW18
AGW19
AGW20
AGW21
AGW22
AGW23
AGW24
AGW25
AGW26
AGW29

M&S ID#
GW0l
GW02a
GWO03
BGWO4
GW05a

TemporaryPiezometer Locations: TNT AREA "Aft

MY)
622927.387
623190.957
623355.606
623615.678
623612.675
623518.063
623536.519
623786.499
624594.636
624626.183
624216.2087
624710.322
624060.502

E111
1923122.509
1922681.123
1923280.926
1922615.978
1923052.195
1923277.547
1923487.366
1923374AO5
1923848.627
1924076.124
1924365.209
1925228.323
1925148.996

round Elev
660.78
651.03
657.67
635-99
640.79
650.07
653.45
636.96
630-05
630.71
647.27
635.59
651 .70

LL DESIGNATION
PBOW-TNTA-GWII
PBOW-TNTA-GWI4
PROW-TNTA-GW17
PBOW-TNTA-GWI8
PBOW-TNTA-GW19
PBOW-TNTA-GW20
PBOW-TNTA-GW21
PBOW-TNTA-GW22
PBOW-TNTA-GW23
PBOW-TNTA-GW24
PBOW-TNTA-GW25
PBOW-TNTA-GW26
PBOW-TNTA-GW29

TemporaryPiezometer Locations: TNTAREA "B"

NIX) KIX Ground Elevation I.T. DESIGNATION
618367.591 1918624.926 666.70 PBOW-TNTB-GWO1
618188A81 1918855.644 675.42 PBOW-TNTB-GWO2
618102.551 1918710.111 680.81 PBOW-TNTB-GWO3
617135.012 1918389.937 671.48 PBOW-TNTB-GWO4
618217.994 1918058.619 668.41 PBOW-TNTB-OW05

Pagel of3

I.T. DESIGNATION
PB-BED-MW22
PB-BED-1sW23
PB-BED-MW24
PB-BED-MW25
PB-BED-MW26
PB-BED-MW27

TNTA-BEDGW-001
TNT13-BEDGW-003
TNTB-BEDGW-004
TNTC-BEDOW-001

NW&B0W/01(;w-RJ RepoWAPPEMM-auveydab &2"2



TemporaryPiezometer Locations: TNTAREA "C"

M&SID#
CGWI I
CGW12
CGW13
COW14
CGW15
CGW16
CGW]7

1422
1424
1427

CGW22
CGW24
CGW29
CGW31

N-W
620331.710
620146.522
620758.676
620274.222
620356.049
620580.093
620595.298
620512.153
620501.150
620516.741
620004.907
619961 .510
619944.630
619846.540

E-W
1910550.710
1910611 .696
1911179-138
1911096.543
1911289.110
1911620.405
1911806.326
1912367.605
1912567.123
1912968.095
1910543.651
1910900.212
1912604.500
1913163.050

Ground Elevation
653.83
662.05
646.45
665.86
663.64
652.40
654.39
656.21
653.19
650.61
667-56
673.99
675.09
673.35

Soil Borings

N.-W E-W I.T. DESIGNATIQN

575 625038.03 1919102.57 PBOW-PRWP-DP03A
583 624840.68 1919354.54 PB0W-PRWP-DPllA
587 625028.14 1919381.06 PBOW-PWRP-DPIOA
600 622543.21 1910216.51 PBOW-WRWP-DP13A
619 622546.61 1909995-23 PBOW-WRWP-DP09A
621 622425.11 1910395.07 PBOW-WRWP-DP16A
1069 618043.21 1918673-57 PBOW-TNTB-SS375A
1080 618323.00 1918633.09 PROW-TNTB-SS295A

M&S CONTROLPOINTS USED:

N-W

68
1137
1139
1305
1310
1423
1425
6
10
55
59
94
95
597
1428
1429

62038434
623519.65
623137.9
62036313
620524.21
620366.89
620319.01
621515.91
620366.08
622733.16
622538.8
624985.39
624663.49
622610.14
622395.48
618595.17

MW

1912011 .51
1922494.73
1922479.99
1912296.61
1912187.81
1912542.66
1912809.24
1921536.94
1921493.74
1910235.74
1910286.75
1919003.31
1919144.88 .
1910150.91
1910271.94
19190(Y7.83

662.63
638.67
652.75
662.99
653-25
662.89
662.82

I.T. DESIGNATION
PBOW-TNTC-GW I I
PBOW-TNTC-GW12
PBOW-TNTC-GWI3
PBOW-TNTC-OW14
PBOW-TNTC-GW]5
PBOW-TNTC-GW16
PBOW-TNTC-GW17
PBOW-TNTC-GWI8
PBOW-TNTC-GWI9
PBOW-TNTC-GW20
PBOW-TNTC-GW22
PBOW-INTC-GW24
PB0W-TNTC-GW29
PB0W-TNTC,-GW3l
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Notes:

'Ground Elevation not provided by surveyors. Elevation obtained by subtracting riser height from TOC elevation.
k) SAMPLE STAKES ATNINE PREVIOUS SAMPLE LOCATIONSWERE RECOVERED
AND/OR REPLACED BY CONVENTIONAL LAND SURVEYINGTECHNIQUES. A
TOPCON GTS-303 ELECTRONIC TOTALSTATION WASUSED TO MEASURE
ANGLES AND DISTANCESFROM CONTROL POINTS PREVIOUSLY ESTABLISHED
BY MURPHY AND SACKSSURVEYORS. WHEREAN EXISTING SAMPLE STAKE
WASNOT RECOVERED, STAKES WERE RESETAT A HORIZONTALTOLERANCE
OF 0.10'+/- .

B) WHEREPOSSIBLE,NEW SAMPLE POINTS WERE COLLECTEDBY DIRECT STATIC
DIFFERENTIAL GPS OBSERVATIONUSINGTHREELEICASR-261 RECEIVERS.
GPSVECTORSWERE ADJUSTED HOLDING FIXED STATION "CLARK" USING LEICA
SKISOFTWARE (VERSION 2.30), PRODUCINGALEASTSQUARESADJUSTMENTS
OF THEWGS 84 POSITIONS. A LOOP OF 5,409 METERS USINGTHE
UNADjUSTED VECTORSPASSINGTHEFIXED ANDDERIVED CONTROL
YIELDS ALOOP PRECISION OF I PART IN 177,490. COORDINATE VALUES
AREREPORTED IN OHIO STATEPLANE SYSTEM,NORTHZONE (NAD 1983 .) A
COMBINED SCALEFACTOR OF 0.9999270034WASUSED IN THIS CALCULATION.
VERTICAL DATUMIS NGVD 1929 . VALUES OBTAINED AREWITHIN THE
HORIZONTAL TOLERANCEOF 0.101 +/-ANDTHE VERTICAL TOLERANCE OF
0.011+/-.

C) WHEN DIRECT GPS OBSERVATION PROVED IMPOSSIBLE NEW SAMPLE LOCATIONS
(M&S ID# 1421,1422,1424,1427) WERE LOCATEDBY CONVENTIONAL
SURVEY TECHNIQUES AS DESCRIBED IN SECTION "A-, ABOVE. VALUES OBTAINED
AREWITHIN THEHORIZONTAL TOLERANCEOF 0.10'+/-ANDTHEVERTICAL
TOLERANCEOF 0.01'+/-

GPSCONTROL :
MONUMENT"CLARK"WAS ESTABLISHEDBY M&SIN 1996 AS A PERMANANT, ON-SITE
OPSCONTROLSTATION. HORIZONTAL VALUES WERE DERIVED FROM NGSMONUMENT
"SKYWAYRM 2" AND VERTICAL VALUES FROM FIRST ORDERCONTROLBENCHMARK
J 318USINGA CLOSED,ADJUSTED GPSTRAVERSE. VALUES FORMONUMENT
"CLARK"ARE :
NORTHING (y) 191,029.0899m
EASTING(x) 585,910.9777m
COORDINATE REFERENCE SYSTEM IS NAD 83 (01110 STATEPLANENORTH ZONE)
ELLIPSOIDELEVATION 190.6255m (NGVD29)
REFERENCEELLIPSOIDIS WGS 1984
GEOIDHEIGHT -35.1900m
EPOCHIS GEOID93
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Data Validation Summafy Report
April 2002 BackgroundlNon Background Wells

Former Plum Brook Ordnance Works
Sandusky, Ohio

1.0 Introduction
Level I I I data validation was performed on 100 percent of the environmental samples collected
for LTM. The analytical data consisted of delivery groups (SDGs) C13001, C13002, and C13003,
which were analyzed by Severn Trent Laboratories (STL). In addition, validation of the field-split
data, which were analyzed by Accutest Laboratories, was performed and findings are discussed
in section 5.0 of this report . Water matrix was validated.

The following samples were validated for this site investigation :

SDG
Number

Sample Number

CB001 C133001, C133004, C133005, CB3007, C133008, C133009, C133010, C133013,
C133015, C133016, C133018, C133019, C133020, C133017, C133022, C133023, CB3029

CB002 C133012, C133026, C133024, C133025, C133027, C133028, C133030, C133014,
C133033, C133034, C133037, C133038, C133039, C133040, CB3046

CB003 C133041, C133042, C133043, CB3044
F12806 C133006, CB3011
F12851 CB3045
F12883 CB3035
F12898 I CB3047

The chemical parameters for which the samples were analyzed, are identified below:

Parameter (Prep/Analytical Method)
Volatile Organics by GC/MS SW846 5030/8260B

Semivolatile Organics by GC/MS SW846 351OC/8270C
Total and Dissolved Metals by SW846 3005A/601013 and 7470A

Gasoline Range Organics and Diesel Range Organics by 3580AI8015A
Nitroaromatic and Nitramine Explosives by SW846 8330M

Wet Chemistry (TOC, sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TSD,
TSS, Hardness, Cyanide)

Analysis found in Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, Third
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Edition and Methods for Chemical Analysis of Water and Wastes, March 1983 and their
subsequent revisions .

2.0 Procedures
The sample data were validated following the logic identified in the 1994 EPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review and the 1999
EPA Contract Laboratory Program National Functional Guidelines for Organic Review for all
areas except blanks. Region /H Modifications to the Laboratory Data 'Validation Functional
Guidelines for Evaluating Inorganic Analyses (April 1993)

-
and Region /// Modifications to

National Functional Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(September 1994) were applied to the areas associated with blank contamination . Specific
quality control (QC) criteria as identified in the quality assurance plan (QAP), analytical
methods, and laboratory standard operating procedures (SOP) were applied to all sample
results . As a result of the use of Update III SW846 test methods for the analytical data and the
application of the Contract Laboratory Program (CLP) guidelines during the validation process,
there were instances where specific QC requirements for all target compounds were not
defined . This primarily occurred in the organic, gas chromatography (GC) and GCImass
spectrometry (MS) calibration areas and is due to the fact that the analytical methods are
performance-based and allow the use of average calibration responses in lieu of individual
responses, which are defined by CLP protocol . In light of applying CLP guidelines to SW846
methods and evaluating the usability of the data during the validation process, specific QC
criteria were determined to address all target compounds and are identified in this report for
each parameter, as well as in the validation checklists, which function as worksheets . All
completed validation checklists are included in attachment A. For those analytical methods not
addressed by the CLP and Region III guidelines, the validation was based on the method
requirements (i.e ., SW846, Code of Federal Regulations, SOPs) and technical judgement,
following the logic of the CLP validation guidelines .

3.0 Summary of Data Validation Findings
The overall quality of the data was determined to be acceptable with minimal qualifications .
The only rejected data ("R" qualified) was due to "poor performing" volatile compounds
(ketones, some halogenated hydrocarbons, etc.), which experienced poor calibration responses
in the associated calibration data, and sernivolatile compounds which experienced extremely
low LSC% recoveries . Also, explosive compound Tetryl which had no recovery in the MS/MSD
analysis, and samples that were reanalyzed and have more than one set of results reported .

Individual validation reports have been prepared for each parameter, and the overall results of
the validation findings are summarized in this report. A listing of the validation qualifiers and the
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reason codes, along with their definitions, is found in Attachment A. The following section
highlights the key findings of the data validation for each analysis .

4.0 Analysis-Speciric Data Validation Summaries

4.1 Volatile Organics by GUMS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following :

Preservation
Preservation criteria were met for all samples with the following exception(s):

SDG Number Samples Affected Compound(s) Validation
Qualifier

CB002 CB3012, CB3025,
CB3033, CB3037 Benzene, Ethylbenzene, Toluene J

CB003 CB3044 Benzene, Ethylbenzene, Toluene J

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project
samples met QC criteria with the following exception(s) :

0 The following exhibited individual ICAUCCAL relative response factor (RRF) <0.05 :

SDG
Number Samples Affected Compound(s) Validation

Qualifier
CB3001, CB3004, CB3005, CB3007,
CB3008, CB3009, CB3010, CB3013,
CB3015, CB3016, CB3017, CB3018, Acetone J/R/B
CB3019, CB3020, CB3022, CB3023,
CB3029

CB001
CB3001, CB3004, CB3005, CB3007,
CB3008, CB3009, CB3010, CB3013, 2-Butanone UJ/R
CB3016
CB3001, CB3004, CB3005, CB3008,
CB3015, CB3022 Bromomethane R

All Samples: CB3012, CB3014, CB3024,
CB002 CB3025, CB3026, CB3027, CB3028,

CB3030, CB3033, CB3034, CB3037, Acetone, 2-Butanone J/R
CB3038, CB3039, CB3040, CB3046
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SDG Validation
Number

Samples Affected Compound(s) Qualifier

All Samples : C133041, CB3042, CB3043,
1 J/RCB003 CB3044 -ButanoneAcetone, 2

0 The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or
CCAL percent difference (%D) >25:

SDG
Number Samples Affected Compound(s) Validation

Qualifier

C133001, C133004, C133005, 2-Butanone, Brornomethane, J/R/UJ
CB001 CB3008, CB3015, CB3022 Chloromethane, 1,2-Dichlorcethene

C133007, CB3013 Methylene chloride J/UJ

CB003 ] All Samples : C133041, C133042,
Acetone J

C133043, CB3044

Blanks
The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and
method blanks was applied to all sample results . All were found to be acceptable with the
following exception(s) :

Blank Validation
SDG Samples Affected Compound(s)

Contaminant Qualifier

CB3004, CB3005, C133016, Methylene chloride Method/TB B
CB3022

CB001
C133018, C133019, CB3020, Acetone Method/TB B
CB3023

CB002 CB3024 Methylene chloride MethodrrB B

CB003 CB3042, CB3043 Methylene chloride methodrTgT B

Surrogate Recoveries
All surrogate recoveries were within QC limits with the following exception(s) :

SDG
Number Samples Affected Compound(s) Validation

Qualifier

C13001 CB3015 All Compounds J/R/UJ

Matrix Spike / Matrix Spike Duplicate
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project samples,
and all QC criteria were met.
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Laborato[y Control Sample
Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC
criteria were met.

Field Duplicates
Original and field duplicate results were evaluated and no problems were identified except for
the following:

SDG Samples Affected Compound(s) Validation
Number Qualifier

CB001 CB3004, CB3005 Carbon Disulfide J

Internal Standards
All internal standards met QC criteria .

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was
present or the results were rejected .

4.2 Semivolatile Organics by GUMS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples with the following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

CB002 CB3014 All Compounds J/UJ

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria with
the following exception(s):

0 The following exhibited individual CCAL percent difference (%D) >25:
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SDG Number Samples Affected Compound(s) Validation
Qualifier

All Samples : C133012, C133014, CB3024,

CB002 CB3025, CB3026, C133027, CB3028,
2 4-Dinilrophenol UiCB3030, C133033, C133034, CB3037, ,

CB3038, C133039, CB3040, CB3046
CB003 CB3041, C133042, CB3043, CB3044 2,4-Dinitrophenol UJ

Blanks
The 5X/1 OX rule for contaminants found in the associated equipment linses and method blanks
was applied to all sample results. All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC criteria .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met with the
following exception(s) :

SDG Number Samples Affected Compound(s)
Validation
Qualifier

CB003 CB3044 AJI Acid Compounds J/UJ/R*

* Pentachlorophenol and 4-Nitrophenol results were R qualified due to LCS % recovery <10%

Field Duplicates
Original and field duplicate results were evaluated, and all QC criteria were met.

Internal Standards
All internal standards met QC criteria .

Quantitation
Results quantified between the IVIDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

4.3 Metals by SW846 601OW470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below . Data were reviewed for the following :
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Sample Preservation
Preservation criteria were met for all samples .

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibrations
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinse, calibration, and method
blanks was applied to all sample results . All criteria were acceptable with the following
exception(s) :

SDG Samples Affected Compound(s)
Blank Validation

Contaminant Qualifier

CB3009, CB3010, CB3013,
CB3015, CB3016, CB3018,
CB3019, CB3020, CB3022, Aluminum (dissolved) Calibration B

CBOOI CB3023, CB3029

CB3022 A.Iuminum (total) Calibration B
CB3017 Copper (dissolved) Calibration B

CB3012, CB3014, CB3025,
CB3026, CB3027, CB3030,
CB3033, CB3034, CB3037,

Aluminum (total) Calibration B

CB3039, CB3040

CB3034, CB3037 Aluminum (dissolved) Calibration B

CB3012 Copper (total) Calibration B
CB002

CB3014, CB3024, CB025,
CB3026, CB3027, CB3030,
CB3033, CB3037, CB3038,

Thallium (total) Method/Calib B

CB3039, CB3046

CB3037 Thallium (dissolved) Method B
CB3024, CB3038, CB3046 Beryllium (total) Calibration B

CB3041, CB3042 Aluminum (total) Calibration B

CB3041, CB3042, CB3043,
CB003

CB3044 Aluminum (dissolved) Calibration B
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Blank Validation
SDG Samples Affected Compound(s) QualifierContaminant

I
CB3044

I --- I
Beryllium

-
Calibration

I
B

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Interference Check Sarnale All Interference Check Sample (ICS) percznt recoveries were
acceptable . All QC criteria were met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were metfor the serial dilutions associated with the project samples with the
following exception(s) :

Validation
SDG Samples Affected Compound(s)

Qualifier

All Samples: C133009, C133010,
CB3013, CB3015, CB3016, CB3017,

Potassium (total and dissolved) J
C133018, CB3019, CB3020, CB3022,

C13001 C133023, CB3029

CB3009, CB3010, CB3013, CB3015,
CB3016, CB3017, CB3022, C133023, Zinc (dissolved) J
CB3029
C133012, CB3024, C133025, C133027,
C133028, C133030, CB3033, C133034, Iron (total) J

CB002 CB3038, C133039, CB3040, CB3046

CB3012, C133030, C133038, CB3040,
Iron (dissolved) J

CB3046

CB3041, CB3042, CB3044 Potassium (total) J

C133041, C133042, CB3043, CB3044 Potassium (dissolved) J
CB003

CB3042, CB3043 Zinc (dissolved) J

C1330411, C133042, CB3043 Zinc (dissolved) J
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Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified with the
following exception(s) :

SDG Samples Affected Compound(s)
Validation
Qualifier

CB001 CB3019 (original), CB3020 (FD) Manganese J

(dissolved) CB3004 (original), CB3005 (FD) Zinc J

CB001 CB3009 (original), CB3010 (FD) Iron J

(total) CB3019 (original), CB3020 (FD) Zinc J

CB002 CB3038 (original), CB3046 (FID) Thallium (total) B

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

4.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results . All were found to be acceptable .

Surro-gate Recoveries
All surrogate recoveries were within QC criteria .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the
following exception(s) :
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SDG Number Samples Affected Compound(s) Validation
Qualifier

C133001, CB3004, C133005, C133007,
C133008, C133009, C133010, C133013,

CB001 C133015, C133016, C133017, C133018, Tetryl *R
C133019, C133020, C133022, C133023,
CB3029

*R qualified due to 0% recovery of MS/MSD sample.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

2"' Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified with the
following exception(s) :

Validation
SDG Samples Affected Compound(s)

Qualifier

CB002 CB3038 (original), CB3039 (FD) 2,6-Dinitrotoluene J

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

4.5 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS,
Hardness, Cyanide)
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Preservation
Preservation criteria were met for all samples with the following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

CB001 C133001, CB3015 Cyanide Ui
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Holding Times
Technical holding time criteria were met for all samples with the following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

I
CB001 C133015, C133016, C133018, CB3019 Nitrate, Turbidity Xul

Initial and Continuinq Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results . All were found to be acceptable with the following exception(s) :

Blank Validation
SDG Samples Affected Compound(s) QualifierContaminant

CB3015 Sulfate Method B
C13001 I

CB3017 Alkalinity Method B

CB002 CB3038 Alkalinity Method B

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the
following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

C133001, CB3004, C133005, CB3007,

CB001 C133008, C133009, C133013, C133015,
Chloride JC133016, CB3017, C133018, C133019,

C133022, C133023, CB3029

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Eield Duplicates
Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
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Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

5.0 QualityAssurance Field Split Sample Data Evaluation
Data from the quality assurance split samples: SDG F1 2806 sample CB301 1, SDG F1 2851
sample C133045, SDG F1 2883 sample CB3035, and SDG F1 2898 sample C133047, were
validated . The FS samples were analyzed for Volatiles by SW846 826013, Semivolatiles by
SW846 8270C, Explosives by SW846 8330, and Metals by SW846 6010B and 7470A. The
following section highlights the key findings of the data validation for each analysis .

5.1 Volatile Organics by GUMS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following:

Preservation
Preservation criteria were met for all samples.

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project
samples met QC criteria .

Blanks
The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and
method blanks was applied to all sample results . All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC limits .
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Matrix Spike / Matrix Spike Duplicate
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project samples,
and all QC criteria were met.

Laboratory Control Sample
Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC
criteria were met.

Internal Standards
All internal standards met QC criteria .

Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB3011 (FS) results were evaluated. It should be noted that CB3011
(FS) were non-detect for all compounds. CB3009 (original) had hits for methylene chloride
below the reporting limits . CB3004 (original) and CB3006 (FS) results were evaluated. It should
be noted that CB3006 (FS) were non-detect for all compounds. CB3004 (original) had hits for
carbon disulfide, methylene chloride, and toluene below the reporting limits .

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated . CB3026 (original) and CB3045
(FS) had hits for acetone, benzene, toluene, and ethylbenzene and all RPD QC criteria were
met. It should also be note that CB3026 had hits for methylene chloride and CB3046 (FS) had
hits for carbon disulfide.

SDG F12883
CB3033 (original) and CB3035 (FS) results were evaluated. CB3033 (original) and CB3035
TS) had hits for benzene, toluene, and ethylbenzene and all RPD QC criteria were met. It
should also be note that CB3033 had hits for methylene chloride and Xylenes.

SDG 12898
CB3038 (original) and CB3047 (FS) results were evaluated. It should be noted that CB3047
(FS) were non-detect for all compounds. CB3038 (original) had a hit for acetone below the
reporting limit.

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was
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present or the results were rejected .

5.2 Semivolatile Organics by GUMS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration and continuing calibrations associated with the project samples met QC
criteria .

Blanks
The 5X/10X rule for contaminants found in the associated blanks was applied to all sample
results and all were found to be acceptable .

Matrix Spike / Matrix Spike Duplicate
Batch QC was performed for the project samples and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criterlia were met with the
following exception(s) :

SDG
Number Samples Affected Compound(s)

Validation
Qualifier

F12898 CB3047 All acid compounds UJ

Surrogate Recoveries
All surrogate recoveries were within QC criteria with the following exception(s) :

SDG
Number Samples Affected Compound(s)

Validation
Qualifier

F12898 CB3047 All acid compounds Ui

Internal Standards
All internal standards met QC.
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Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB3011 (FS) results were evaluated. It should be noted that CB3009
(original) and CB3011 (FS) were non-detect for all compounds. CB3004 (original) and CB3006
(FS) results were evaluated . No compounds were detected in either sample.

SDG F12851
CB3026 (original) and CB3045 (FS) results were eValuated . CB3026 (original) were non-detect
for all compounds . CB3046 (FS) had hits for 2-methyl naphthalene below the reporting limits .

SDG F12883
CB3033 (original) and CB3035 (FS) results were evaluated . CB3033 (original) had hits for
naphthalene below the reporting limits and CB3035 (FS) had hits for 3&4-methylphenol.

SDG F12898
CB3038 (original) and CB3047 (FS) results were evaluated . CB3038 (original) and CB3047
(FS) had hits for 2,4-dinitrotoluene and all RPD QC criteria were met. It should also be note that
CB3038 had hits for 2,6-dinitrotoluene below the reporting limits .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

5.3 Metals by SW846 601OB17470A
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated blanks was applied to all sample results
and all were found to be acceptable .

Matrix Spike / Matrix SDike Duplicate
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Batch QC was performed for the project samples and all QC criteria were met.

Laborato!y Control Sample US)
All QC criteria were met for the LCS associated with the project sample analyses .

Interference Check Sample 11 Interference Check Sample (ICS) percmmt recoveries were
acceptable . All QC criteria were met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples .

Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB3011 (FS) results were evaluated. It should be noted that total and
dissolved results for CB3011 (FS) had a high RPD for potassium. CB3004 (original) and
CB3006 (FS) results were evaluated . High RPDs for total and dissolved potassium and total
iron were encountered.

SIDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. All RPD QC criteria results for total
metals were met. It should be noted that dissolved results for CB3045 (FS) had a high RPD for
potassium

SDG F12883
CB3033 (original) and CB3035 (FD) results were evaluated. All RPD CIC criteria results for
dissolved metals were met. Is should be noted that total results for CB3035 (FS) had a high
RPD for iron .

SDG F12898
CB3038 (original) and CB3047 (FS) results were evaluated . All RPID QC results for total and
dissolved metals were met.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J," were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

5.4 Nitroaromatic and Nitramine Explosives by SW846 8330
DATA VALIDATION-APRIL ALL(April 4,2003 (10:06AM))



Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC criteria with the following exception(s) :

SDG
Number Samples Affected Compound(s)

Validation
Qualifier

F12851 CB3045 All compounds UJ
F12883 CB3035 All compounds Ui

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the
following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

F12898 CB3047 2,6-Ninitrotoluene, 1,3,5- Ui
Trinitrobenzene

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

211 Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB3011 (FS) results were evaluated . It should be noted that CB3004
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(original) and CB3006 (FS) were non-detect for all compounds .

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. It should be noted that CB3026
(original) and CB3045 (FS) were non-detect for all compounds.

SDG 12883
CB3033 (original) and CB3035 (FS) results were evaluated. It should be noted that CB3033
(original) and CB3035 (FS) were none-detect for all compounds .

SDG F12898
CB3038 (original) and CB3047 (FS) results were evaluated. CB3038 (original) and CB3047
(FS) had hits for 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 2-aniino-4,6,dinitrotoluene,
2,6-dinitrotoluene, and 2,4-dinitrotoluene . It should be noted that C133,047 had high RPD results
for 2,6-Dinitrotoluene .

Quantitation
Results quantified between the MDL and the RL, which the lab qualifiEtd as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected .
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AffachmentA:
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Validation Qualifiers

U Not detected . The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

J The compound/analyte was positively identified ; the reported value is the estimated
concentration of the constituent detected in the sample analyzed .

B The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks . (5x/10X
Rule was applied) .

R The reported sample results are rejected due to the following:

1 . Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process which could affect the
validity of the reported data .

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

UJ The compound/analyte was analyzed for, but not detected above the established
reporting limit . However, review and evaluation of supporting OC data and/or sampling
and analysis process have indicated that the "nondetect' may be inaccurate or
imprecise . The nondetect result should be estimated.
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Validation Reason Code Definitions

Reason Code Definition
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding time exceeded
02A Extraction
02B Analysis
03 Instrument performance - outside criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D Retention time windows
03E Resolution
04 Initial calibration results outside specified criteria
04A Compound mean RRF QC criteria not met
04B Individual % RSD criteria not met
04C Correlation coefficient >0.995
.05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met
05B Compound % D QC criteria not met
06 Result qualified as a result of the 5x/10x blank correction
06A Method or preparation blank
06B ICBorCCB
06C ER
06D TB
06E FB
07 Surrogate recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MS/MSD/Duplicate results outside criteria
.08A MS and/or MSD recovery not within controllimits (accuracy)
08B % RPD outside acceptance criteria (precision)
09 Post digestion spike outside criteria (GFAA)
10 Internal standards outside specified control limits
10A Recovery
10B Retention time
1 Laboratory control sample recoveries outside specified limits
11A Recovery
11B % RPD (if run in duplicate)
12 Interference check standard
13 Serial dilution
14 Tentatively identified compounds
15 Quantita on
16 Multiple results available ; alternate analysis preferred
17 Field duplicate RPD criteria is exceeded
18 Percent difference between original and second column exceeds QC criteria
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radioloalcal calibration
23 Radiological quantitation
24 Reported result and/or lab qualifier revised to reflect validation findings
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Data Validation Summary Report
July 2002 Background Monitoring Wells
Former Plum Brook Ordnance Works

Sandusky, Ohio

1.0 Introduction
Level I I I data validation was performed on 100 percent of the environmental samples collected
for July 2002 Background Well Sampling . The analytical data consisted of delivery groups
(SDGs) H2G1 10121, H2G120123, H2G120173, and H2G130120, which were analyzed by
Severn Trent Laboratories (STL) . In add

'
ition, validation of the field-split data, which were

analyzed by Accutest Laboratories, was performed and findings are discussed in Section 5.0 of
this report . Water matrix was validated .

The following samples were validated for this site investigation:

SDG
Number

Sample Number

H2G1101 21 CC3009, CC3003
H2G120123 CC3002
H2G120173 CC3005, CC3006, CC3002
H2G130120 CC3004, CC3001

The chemical parameters for which the samples were analyzed, are identified below:

-
Parameter (Prep/Analytical Method)

Volatile Organics by GC/MS SW846 5030/8260B
Sernivolatile Organics by GC/MS SW846 351OC/8270C

Total and Dissolved Metals by SW846 3005A/6010B and 7470A
Nitroaromatic and Nitrarnine Explosives by SW846 8330M

Gasoline Range Organics (GRO) by SW846 8015B
Diesel Range Organics (DRO) by SW846 8015B

Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity,
Turbidity, TSD, TSS, Hardness, Cyanide)

2.0 Procedures
The sample data were validated following the logic identified in the 1994 EPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review and the 1999
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EPA Contract Laboratory Program National Functional Guidelines for Organic Review for all
areas except blanks . EPA Region /// Modifications to the Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses (April 1993) and Region /// Modifications to
National Functional Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(September 1994) were applied to the areas associated with blank contamination. Specific
quality control (QC) criteria as identified in the quality assurance plan (QAP), analytical
methods, and laboratory standard operating procedures (SOP) were applied to all sample
results. As a result of the use of Update III SW846 test methods for the analytical data and the
application of the Contract Laboratory Program (CLP) guidelines during the validation process,
there were instances where specific QC requirements for all target compounds were not
defined. This primarily occurred in the organic, gas chromatography (GC) and GC/mass
spectrometry (MS) calibration areas and is due to the fact that the analytical methods are
performance-based and allow the use of average calibration responses in lieu of individual
responses, which are defined by CLP protocol . In light of applying CLP guidelines to SW846
methods and evaluating the usability of the data during the validation process, specific QC
criteria were determined to address all target compounds and are identified in this report for
each parameter, as well as in the validation checklists, which function as worksheets . All
completed validation checklists are include in attachment A. For those analytical methods not
addressed by the CLP and Region III guidelines, the validation was based on the method
requirements (i.e ., SW846, Code of Federal Regulations, SOPs) and technical judgement,
following the logic of the CLP validation guidelines .

3.0 Summary of Data Validation Findings
The overall quality of the data was determined to be acceptable with minimal qualifications .
The only rejected data ("R!' qualified) was explosive compound Tetryl which had no recovery in
the MS/MSD analysis, and samples that were reanalyzed and have more than one set of
results reported . The "R" qualifier was assigned to the samples with more than one set of
results to indicate that a given result should not be used to characterize a particular constituent
or an analysis for a given sample.

Individual validation reports have been prepared for each parameter, and the overall results of
the validation findings are summarized in this report . A listing of the validation qualifiers and the
reason codes, along with their definitions, is found in Attachment A. The following section
highlights the key findings of the data validation for each analysis .

4.0 Analysis-Specific Data Validation Summaries
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4.1 Volatile Organics by GUMS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following :

Preservation
Preservation criteria were metfor all samples with the following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

I
H2GI30120 *CC3004 Benzene, Ethylbenzene, Toluene J
* The pH of sample CC3004 was greater than 2. Since EPA has indicated that some aromatic
compounds in wastewater samples, notably benzene, toluene, and ethylbenzene may be
susceptible to biological degradation, results for these compounds were estimated .

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project
samples met QC criteria with the following exception(s) :

0 The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or
CCAL percent difference (%D) >25:

SDG Samples Affected Compound(s) Validation
Number Qualifier

H2G110121 CC3003, CC3009 Brornoform, Carbon tetrachloride, trans- Ui
1,3-Dichloropropene

H2GI20173 CC3005, CC3006 Bromoform, Carbon tetrachloride, trans- Ui
1,3-Dichloropropene

H2G130120 CC3001, CC3004 Bromoform, trans-1,3-Dichloropropene Ui

Blanks
The 5X/1 OX rule for contaminants found in the associated equipment rinses, trip blanks, and
method blanks was applied to all sample results. All were found to be acceptable with the
following exception(s) :
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SDG Samples Affected Compound(s)
Blank

Contaminant

Validation
Qualifier

CC3003, CC3009 Acetone Method/TB B

H2G110121 CC3003 Toluene TB B

CC3009 Methylene chloride Method/TB B

H2GI20173
CC3005, CC3006 Acetone Method/TB B

CC3006 Bromornethane TB B

H2G130120
CC3001, CC3004
--

2-Butanone TB B
rCC3001

Acetone methodfrB B

Surrogate Recoveries
All surrogate recoveries were within QC limits .

Matrix Spike / Matrix Spike Duplicate
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project samples,
and all QC criteria were met.

Laborato!y Control Sample
Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC
criteria were met.

Field Duplicates
Original and field duplicate results were evaluated and no problems were identified .

Internal Standards
All internal standards met QC criteria .

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was
present or the results were rejected . Results rejected in favor of a preferred result (e.g ., due to
dilution or reanalysis) were qualified as rejected "R".

4.2 Semivolatile Organics by GUMS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following :
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Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria with
the following exception(s) :

0 The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or
CCAL percent difference (%D) >25:

SDG Number Samples Affected Compound(s) Validation
Qualifier

2,4-Dinitrophenol,
H2G110121 CC3003, CC3009 Hexachlorocyclopentadiene, 2- UJ

Methylnaphthalene
H2G120173 CC3005, CC3006 2,4-Dinitrophenol, UJHexachlorocyclopentadiene

2,4-Dinitrophenol,
H2G130120 CC3001, CC3004 Hexachlorocyclopentadiene, 2- UJ

Methylnaphthalene

Blanks
The 5X/1 OX rule for contaminants found in the associated equipment rinses and method blanks
was applied to all sample results. All were found to be acceptable with the following
exception(s) :

Blank Validation
SDG Samples Affected Compound(s) QualifierContaminant

H2GI20173 CC3005, CC3006 bis(2-Ethylhexyl)phthalate Method B

H2G130120 CC3001, CC3004 bis(2-Ethylhexyl)phthalate Method B

Surrogate Recoveries
All surrogate recoveries were within QC criteria .

Matdx Spike / Matrix Si)ike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.
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Field Duplicates
Original and field duplicate results were evaluated, and all QC criteria were met.

Internal Standards
All internal standards met QC criteria .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J," were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R" .

4.3 Total and Dissolved Metals by SW846 601OB17470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below . Data were reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples .

Initial and Continuing Calibrations
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinse, calibration, and method
blanks was applied to all sample results. All criteria were acceptable with the following
exception(s) :

SDG Samples Affected Compound(s)
Blank

Contaminant

Validation
Qualifier

H2GI10121
CC3003, CC3009 Aluminum (dissolved) Calibration B

CC3003 Aluminum (total) Calibration B

H2GI20173 CC3005, CC3006 AJuminum (dissolved) Method/Calib B

CC3001, CC3004 Aluminum (dissolved) Method/Calib B

H2H130120 CC3001 Aluminum (total) Calibration B

CC3004 Lead (total) Calibration B
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Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Interference Check Sample
All Interference Check Sample (ICS) percent recoveries were acceptable . All QC criteria were
met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples with the
following exception(s) :

Validation
SDG Samples Affected Compound(s)

Qualifier

H2G110121 CC3003,CC3009 Potassium (dissolved/total) j
H2GI20173 CC3005, CC3006 Potassium (dissolved/total) j

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R" .

4.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .
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Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC criteria .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the
following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

I
H2GI20173 CC3005, CC3006 *Tetryl R

*R qualified due to 0% recovery of MS/MSD sample.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

2NI Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R" .

4.5 Gasoline Range Organics (GRO) by SW846 8015B
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.
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,Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

,Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries
All surrogate recoveries were within QC criteria .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

.Laborato!y Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R".

4.6 Diesel Range Organics (DRO) by SW846 8015B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following :

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable .
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Surrogate Recoveries
Ail surrogate recoveries were within QC criteria .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R" .

4.7 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS,
Hardness, Cyanide)
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Preservation
Preservation criteria were metfor all samples.

Holding Times
Technical holding time criteria were met for all samples .

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results . All were found to be acceptable .

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the
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following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

H2G120173 CC3005 Cyanide UJ
H2G130120 CC3001, CC3004 Cyanide UJ

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results
rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R" .

5.0 Quality Assurance Field Split Sample Data Evaluation
Data from the quality assurance split sample: SDG F1 3829 sample CC3007, were validated .
The FS sample was analyzed for Volatiles by SW846 826013, Semivolatiles by SW846 8270C,
Explosives by WS846 8330, and Total and Dissolved Metals by SW846 601 OB and 7470A . The
following section highlights the key findings of the data validation for each analysis .

5.1 Volatile Organics by GCIMS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory . Data were
reviewed for the following :

Preservation
Preservation criteria were met for all samples.

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project
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samples met QC criteria .

Blanks
The 5X/1 OX rule for contaminants found in the associated equipment rinses, trip blanks, and
method blanks was applied to all sample results. All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC limits .

Matrix Spike / Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project
sample.

Laborato[y Control Sample
Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC
criteria were met.

Internal Standards
All internal standards met QC criteria .

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated . It should be noted that CC3007
(FS) were non-detect for all compounds . CC3005 (original) had hits for acetone and carbon
disulfide below the reporting limits. It should also be noted that acetone results for the original
sample were blank qualified due to method and trip blank contamination .

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was
present or the results were rejected . Results rejected in favor of a preferred result (e.g ., due to
dilution or reanalysis) were qualified as rejected "R" .

5.2 Semivolatile Organics by GUMS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following :
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Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuinq Calibration
The initial calibration and continuing calibrations associated with the project samples met QC
criteria .

Blanks
The 5X/10X rule for contaminants found in the associated blanks was applied to all sample
results and all were found to be acceptable .

Matrix Spike / Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project
sample.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Surrogate Recoveries
All surrogate recoveries were within QC criteria .

Internal Standards
All internal standards met QC.

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated . It should be noted that CC3007
(FS) were non-detect for all compounds . CC3005 (original) had a hit for bis(2-
Ethylhexyl)phthalate but was blank qualified due to method blank contamination .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J," were qualified
as estimated "J" unless blank contamination was present or the results were rejected .

5.3 Total and Dissolved Metals by SW846 601OB17470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below . Data were reviewed for the following :
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Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated blanks was applied to all sample results
and all were found to be acceptable .

Matrix Sr)ike / Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project
sample.

Laboratory Control Sample (LCS)
All QC criteria were met for the LCS associated with the project sample analyses .

Interference Check Sample
All Interference Check Sample (ICS) percent recoveries were acceptable . All QC criteria were
met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples with the
following exception(s) :

SDG Number Samples Affected Compound(s) Validation
Qualifier

F13829 CC3007 Aluminum, Sodium

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that total results
for CC3007 (FS) had a high RPD for aluminum, iron, and potassium. All RPD QC criteria
results for dissolved results were met.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as 11J," were qualified

DATA VALIDATION-JULY 2002 BKGR(April 3,2003 (3:54PM)) 14



as estimated "J" unless blank contamination was present or the results were rejected .

5.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuinq Calibration
All initial and continuing calibrations associated with the project samples met QC criteria .

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable .

Surrogate Recoveries
All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project
sample.

Laborato[y Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

2ND Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that CC3005
(original) and CC3007 (FS) were non-detect for all compounds .

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified
as estimated "J" unless blank contamination was present or the results were rejected . Results

DATA VALIDATION-JULY 2002 BKGR (Apffl 3,2003 (3 :54PM)) 15



rejected in favor of a preferred result (e.g ., due to dilution or reanalysis) were qualified as
rejected "R".

DATA VALIDATION-JULY 2002 BKGR (Apiril 3,2003 (3:54PM)) 16
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Validation Qualifiers

U Not detected . The compound/analyte was analyzed for, but not detected above the
associated reporting limit .

j The compound/analyte was positively identified ; the reported value is the estimated
concentration of the constituent detected in the sample analyzed .

B The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks . (5x/1 OX
Rule was applied) .

R The reported sample results are rejected due to the following :

I . Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process which could affect the
validity of the reported data .

3. The presence or absence of the constituent cannot be verified based on the data
provided .

4. To indicate not to use a particular result in the event of a reanalysis .

UJ The compound/analyte was analyzed for, but not detected above the established
reporting limit . However, review and evaluation of supporting QC data and/or sampling
and analysis process have indicated that the "nondetect" may be inaccurate or
imprecise. The nondetect result should be estimated.

DATA VALIDATION-JULY 2002 BKGR (April 3,2003 (3:54PM))
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PROJEMNARRATM
CB001
Revised

The results reported herein are applicable to the samples submitted for analysis only .

This report shall not be reproduced except in full, without the written approval ofthe
laboratory .

The original chain of custody documentation was included with the original report.

Sample Receipt

This report has been revised . The original report did not comment on nitrate and turbidity
samples that were received after the holding time had expired. The nitrate and turbidity
portion of samples CB3015, CB3016, CB301 8, and CB3019 were received after the
holding time had expired . The client was notified (V. Graves, 4/10/02) and instructed the
laboratory to proceed with the analyses'.

The cyanide portion ofsample CB3013 was received but was not listed on the chain of
custody .

Sample CB3007 for total organic carbon was listed on the chain of custody but was not
received .

The cyanide portion of samples CB3001 and CB3015 were received at pH 11 . The
samples were preserved to pH 12 by laboratory personnel .

An extra 500ml container was received for the cyanide portion ofsample CB3004.

The filtered metals portion of sample CB3004 was listed on the chain ofcustody but was
not received .

One of the three vials of sample CB3015 was received with headspace-

The hardness portion of sample CB3019 was received by STL Knoxville and the cyanide
portion of sample CB3019 was received by STL North Canton . The samples were
shipped to the correct laboartories for analysis.

STL KwxviUe maintains the following certifications, approvals and accreditations : Arkansas DEQ, California DHS
ELAP Cert. #2423, ConnecticutDPH Cert . #PH-0223, Rorida,DOHCert. #1187177, GeorgiaDNR CarL #906
(SDWA, 5/14/01-6/21/02), Hawaii DOH, Illinois EPACert. #000510, Indiana DOH Cert. #C-TN-02, Kentucky
DEPLab ID #90101, Louisiana DEQCart. #03079, Maryland DHMH Cert. #277, Masswhusetts DEPCerL #M-
TNO09, Michigan DEQ Lab ID #9933, Now Jersey DEPCerL M001, NewYork DOH Lab#10781, North
Carolina DPHLab ID #21705, North Carolina DEHNR Cert. #64, Oklahoma DEQED #9415, Pennsylvania DEP
CerL #69-576, South Carolina DHEC Lab ID #84001, TennesseeDOH LabID #02014, Virginia DGSLabID
#00165, Washington DOELab#C120, Wisconsin DNRLab ID #998044300, US Army Corps of Engineers, Naval
Facilities Eughieering Service Center, US EPAPerchlorate Approval and USDA Soil Permit #S-46424 . This list of
approvals is subject to change and does not imply that laboratory certificationis avAable for all parameters
reported in this environmental sample data reporL



PROJECrNAPIZATIVE
CB001
Revised

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Total Dissolved Solids (MCAAW 160 . 1), Total
Suspended Solids (N4CAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180. 1), Alkalinity (NICAAW 3 10 . 1), Chloride (KICAAW 325.2), Nitrate (MCAAW
353 .2), Sulfate (MCAAW 375.4) and Total Organic Carbon (SW846 9060) .

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements .

Volatiles

Laboratory control duplicate sample E304W71AD had a recovery for 1, 1-dichloroethene
that was slightly above QC limits (121% vs. 120%). However, since the recovery was
high, and no target analytes were detected in the associated samples, the validity of the
data is unaffected .

Samples CB3010, CB3013, and CB3009 were reported with elevated reporting limits for
all analytes due to the presence ofnon-target compounds . A dilution was necessary prior
to analysis, and the reporting limits were adjusted accordingly.

Sample CB3022 was reported with elevated reporting limits for all analytes due to a
difficult foaming sample matrix. A dilution was necessary prior to analysis, and the
reporting lin-tits were adjusted accordingly .

Sample CB3008 and CB3 0 15 were reported with elevated reporting limits for all anaIytes.
Based on screening results, a dilution was necessary prior to analysis; the reporting limits
were adjusted accordingly.

Surrogate recoveries for CB3015 were outside QC lin-dts due to matrix interferences .

The surrogate recoveries for the matrix spikelmatrix spike duplicate for sample CB3004
were outside criteria. However, the laboratory control sample also showed acceptable
results indicating that the analysis was in control .
STLKnoxville mamtam the fbIlowing certifications, approvals and accreditations: Arkansas DEQ, Califbrnia DHS
ELAP Cert. #2423, Connecticut DPHCerL #PH-0223, FloridaDOH Cert . #E87177, GeorgiaDNR CerL #906
(SDWA, 5/14101-6121102), Hawaii DOH, Illinois EPA CerL #000510, Indiana DOH CerL #C-TN-02, Kentucky
DEPLab ID #90101, Louisiana DEQ Cert . 903(Y79, Maryland DHMH Cert. #277, MassachusettsDEP Cert. #M-
TNO09, Michigan DEQ LabW#9933, New Jersey DEP Cert . #TNO01, NewYork DOHLab #10781, North
Carolina DPHLab ED #21705, North Carolina DEHNR Cert. #64, Oklahoma DEQID #9415, Pennsylvania DEP
Cart. #68-576, South Carolina DHEC Lab ID #84001, Tennessee DOH Lab ID #02014, Virginia DGS LabID
#00165, Washington DOELab#C120, Wisconsin DNRLabID #998044300, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval and USDA Soil Permit #S-46424 . 7his list of
approvals is subject to change and does riotimply that laboratory certification is available for all parameters
reported in this environmental sample data report.
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Revised

Sernivolatiles

Samples CB3016, CB3018, CB3019, CB3020, CB3017, CB3029, MS/MSD for CB3004,
and LCS E)MGV had high internal standard #6 and high surrogate # 5 . Samples
CB300 1, CB3004, CB3007, CB3023 and method blank ENFGV had high internal
standard #6; sample CB3013 and CB3022 had high surrogate #5- This was likely due to
cumulative detrimental effects on the column/N4S from the samples that were high in
sulfur. The higher mass analytes increased in response . Since this IS and SS had the
higher masses, their response increased. A similar increase would be expected for target
analytes having higher masses also, but there were none detected . In addition, the
LCS/MS/N4SD results showed all control analytes in control . Therefore the impact on the
data is minimal or none at all .

Sample CB3015 had a high recovery of 2-fluorophenol due to matrix interference . There
were ion interferences with this surrogate . Since only one target analyte was detected
slight 6ove the reporting limit, the date should not be affected.

Internal standard #6 was lost in sample CB3022 at the first analysis. The sample was re-
run at a one to 10 dilution in order to have it within the QC criteria, both analyses were
reported . Target analytes not referencing internal standard #6 were reported from the V
analysis; only target analytes associated with internal standard #6 were reported from the
diluted analysis and the reporting limits were elevated accordingly.

Explosives

The matrix spike/matrix spike duplicate recoveries and/or RPDs for sample CB3004 were
acceptable for all analytes except tetryl . The laboratory control sample showed acceptable
results indicating that the analysis was in control . The matrix spike/matrix spike duplicate
results are, therefore, attributed to matrix effects .

Due to sample matrix interferences, estimated results below the reporting limit were not
reported for several analytes for samples CB3013 and CB3015 . The result was qualified
with an "I" flag to indicate the presence ofmatrix interferences .

STL Knoxville maintains the following cer0cations, approval$ and acereditations: Admnsas DEQ, Calffornia DHS
ELAP Cert. #2423, Connecticut DPH Cert. #PH4)223, Florida DOH Cert. #F,87177P Georgia DNR Cert. #906
(SDWA, 5/14101-6/21/02), Hawaii DOH, Minois EPACert . #000510, Inifiana. DOH Cert. #C-TN-M, Kentucky
DEPLab ID #90101, LouisianaDEQ Cert. #03079.. Maryland DHMH CerL #7-77, Massachusetts DEP Cert

.
#M-

TNO09, Michigan DEQLab ID #9933, NewJersey DEPCert. #711001, New York DOHLab #10781, North
Carolina DPH LabID #21705, North Carolina DEHNRCert- #64, Oldshoma DEQID #9415, Pennsylvania DEP
Cert #68-576, South Carolina DHEC Lab H) #84001, Tennessee DOH Lab M #02014, Virginia DGS LabID
#00165, Washingtou DOELab #C120, VVisconsin DNR Lab H) #998044300, US Army Corps ofEngineers, Naval
Facilities En&mring Service Center, US EPA Perchlorate Approval andUSDA Soil Permit #S-46424. 71is list of
approvab is subject to change and does not imply thatlaboratory certification is available for all parameters
reported in this environmental smWle data report.
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Explosives (continued

The following samples were reported with elevated reporting limits for one or more
analytes, due to sample matrix interferences : CB3008, CB3013 and CB3015. The affected
analytes, are flagged on the sample report.

Sample CB3022 was reported with elevated reporting limits for all analytes due to sample
matrix interferences, sample was run at at IA0 dilution.

Metals

The serial dilution of sample CB3004 was outside control limits for potassium due to
physical or chemical matrix interferences.

The serial dilution ofsample CB3004D was outside control limits for potassium and zinc,
due to physical or chemical matrix interferences.

Cyanide

Samples CB3004, CB3008, CB3009, C133013, CB3015, CB3018, CB3019 and the
method standards were treated for sulfide prior to distillation .

Chloride

The matrix spikelmatrix spike duplicate recoveries and/or RPDs for sample CB3004 were
outside limits for chloride . The laboratory control sample showed acceptable results
indicating that the analysis was in control . The matrix spike/matrix spike duplicate results
are, therefore, attributed to matrix effects .

STL Knoxville maintains the fbIlowring certifications, approvals and amreAtations: Arkansas DEQ, California DHS
ELAP Cert. #2423, Connecticut DPH Cert. #PH-0223, FloridaDOH Cert . #M177, Georgia DNRCert . #906
(SDWA, 5114/01-6121/02), HawaHDOR, Illinois EPACert. #000510, Indiana DOH Cert. #C-TN-02, Kentucky
DEPLab ID #90101, LouisianaDEQCert. #03079, Maryland DHMH CerL #277, Massachusetts DEP Cert. #M-
TNO09, Michigan DEQLabID #9933, NewJersey DEP Cert. #TN001, New York DOH Lab #10791, North
Carolina DPHLab ID #21705, North Carolina DEHNRCert . #64, Oklahoma DEQID #9415, Pennsylvania DEP
Cert- #68-576, South Carolina DHEC LabID #84001, Tennessee DOBLab ID #02014, Virginia DOS LabID
#00165, WashingtonDOELab #C120, Wisconsin DNRLabID #998044300, US Anny Corps of Engineers, Nava
Facilities Engineering Service Center, US EPAPerchlorate Approval andUSDA Soil Permit #S-46424 . This list of
approvals is subject to change and does not imply that laboratory certification is available for allparameters
reported in this environmental sample data reporL



PROJECTNARRATIVE
CB002
Revision

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval ofthe
laboratory.

The original chain of custody documentation was included with the original report.

Sample Receipt

Sample CB5013 was received but was not listed on the chain of custody.

The wet chemistry parameters for sample CB3024 were listed on the STL - Knoxville
chain of custody, but the container was not received . The wet chemistry parameters for
sample CB3024 were listed on the STL - North Canton chain ofcustody, and the
container was received.

The hardness portion of sample CB3033 was listed on the chain ofcustody but was not
received.

The metals portion of sample CB5001 was received at pH 6. The sample was preserved
to pH 2 by laboratory personnel .

The filtered box was not marked on the metal containers for samples CB3038 and
CB3046, however, the samples were labeled as total metals and dissolved metals .

The collection date for sample CB3040 was listed as 4/12/02 on the STL - Knoxville
chain ofcustody, but the sample was labeled as 4/10/02 . The client was contacted (V-
Graves, 4/18/02) and instructed the laboratory to use the collection date on the label .

The collection date for the total organic carbon portion ofsample CB3040 was listed as
4/11/02, but the sample was labeled as 4/10/02 . The client was contacted (V. Graves,
4/18/02) and instructed the laboratory to use the collection date on the label .I

STL Knoxville maintains the following certifications, approvals and acereditations : Arkansas DEQ, California DHS
ELAP Cart. #2423, Connecticut DPH Cem#PH-0223, FloridaDOH Cert . #1187177v Georgia DNR CerL #906
(SDWA, 5/14101-6/21102), Hawaii DOH, Illinois EPACert. #000510, IndianaDOH Cert #C-TN-02, Kentucky
DEPLab ID #90101, LouisianaDEQCert. #03079, Maryland DHMH Cert. #277, Massachusetts DEPCert. #M-
TNO09, Michigan DEQLab ID #9933, NewJersey DEPCert. #TN001, NewYork DOH Lab #10781, North
Carolina DPH Lab ID #21705, North Carolina DEHNRCerL #64, Oklahoma DEQ ID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DHBC Lab ED #84001, Tennessee DOH Lab ID #02014, Virginia DGS LabID
#00165, Washington DOE Lab#C1.203' Wisconsin DNRLabID #998044300, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval and USDA Soil Pennit #S-46424 . This list of
approvals is subjea to change and does not imply that laboratory certification is available for all parameters
reported in this environmental sample data report.
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CB002

Revision
Sample Receipt (continued)

The collection time for the alkalinity, chloride, sulfate, total dissolved solids, and total
suspended solids portion ofsample CB3040 was listed as 4/18:25 AM, but the sample was
labeled as 7:55 AM. The client was contacted (V. Graves, 4/18/02) and instructed the
laboratory to use the collection time on the label .

An extra container was received at STL - North Canton for sample CB3 038.

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Total Dissolved Solids (MCAAW 160.1), Total
Suspended Solids (MCAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180. 1), Alkalinity (MCAAW 3 10.1), Chloride (N4CAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (1\4CAAW 375 .4) and Total Organic Carbon (SW846 9060) .

Quality Control

This report has been revised . The calibration information for the sample CB3014 was not
included in the original report.

Unless otherwise noted, all holding times and QC criteria were met and the test results
shownin this report meet all applicable NF-LAC requirements .

Volatiles

The pH of samples C133012, CB3025, CB5018, CB3033, and CB3037 wasgreater than 2.
The samples were analyzed within the normal 14 dayholding time. EPA has indicated that
some aromatic compounds in wastewater samples, notably benzene, toluene, and ethyl
benzene, may be susceptible to biological degradation if samples are not preserved to apH
of2.

Samples CB3012, CB3014, CB3025, CB3030, CB3026, C133033, CB3034, CB3037,
CB3039 and CB3040 were reported with elevated reporting limits for all analytes due to
the presence ofnon-target compounds . A dilution was necessary prior to analysis, and the
reporting Emits were adjusted accordingly
STLKnoxville mainWns the following certifications, approvals and acereditations: Arkansas DEQ, California DHS
ELAP Cert . #2423, Connecticut DPHCert. #PH-0223, Florida DOH Cert. #1387177, Georgia DNRCert. #906
(SDWA, 5/14101-6/21/02), Hawaii DOH, Illinois EPA Cert . #000510, Indiana DOH Cert. #C-TN-02, Kentucky
DEP LabID #90101, Louisiana DEQ Cert. #03079, Maryland DHMH CerL #277, Massachusetts DEPCert. #M-
TNO09, Michigan DEQLab ID #9933, NewJersey DEPCert. #TN001,New York DOH Lab #10781 North
Carolina DPHLabID #21705, North Carolina DEHNR CerL #64, Oklahoma DEQID #9415, i~~DEP
Cert. #68-576, South Carolina DHEC LabID #MWI, TennesseeDORLabID #02014, Virginia DGS LabID
#00165, Washington DOELab#C120, Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval
Facilities Engineering Service Center, US EPAPerchlorate Approval and USDA Soil Peradt #S.46424 . This list of
approvals is subject to change and does not inq)ly that laboratory certification is available for all paranteters
reported in this environmenW sainple data reporL
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Sen-dvolatiles

Due to a laboratory error, sample CB3014 was not prepared- The clinet was contacted
(M. McMyler, 4/26/02) and instructed the laboratory to prepare the sample outside the
holding time.

Explosives

Due to sample matrix interferences, estimated results below the reporting lirnit were not
reported for one or more analytes for samples C133025, C133030, C133014, C133037,
CB3038, CB3039, CB3040, and C135001 . The results were qualified with an "I" flag to
indicate the presence ofmatrix interferences .

The matrix spikelmatrix spike duplicate recoveries and RPDs for sample CB3038 were not
calculated because the spikes were diluted out . The laboratory control sample/duplicate
showed acceptable results indicating that the analysis was in control . Results outside of
limits do not necessarily reflect poor method performance due to high analyte
concentrations in the sample relative to the spike level.

Metals

The serial dilution of sample CB3038F was outside control limits for potassium due to
physical or chemical matrix interferences.

The serial dilution ofsample CB3038 was outside control limits potassium due to physical
or chemical matrix interferences.

The matrix spikelmatrix spike duplicate recoveries for dissolved metals for sample
CB3038 was outside control limits for iron. However, the laboratory control sample
showed acceptable results indicating that the analysis was in control . The matrix
spikelmatrix spike duplicate results are, therefore, attributed to matrix effects . The
affected analytes are Ragged appropriately on the matrix spikelmatrix spike duplicate
report .

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ, California DHS
ELAP Cert. #2423, Connecticut DPHC=t. PH-0m, FloridaDOH CerL #1387177, Georgia DNRCert . #906
(SDWA, 5/14/01-6/21/02), Hawaii DOH, Illinois EPA Cert. #000510, Indiana DOH Cert . #C-TN-M, Kentucky
DEPLabID #90101, Louisiana DEQ Cert. #03079, Maryland DHMH Cert . #277, MassachusettsDEPCerL #M-
TN009, Michigan DEQLab ID #9933, NewJersey DEPCert . #TNO01, New York DOH Lab #10781, North
Carolina DPH Lab ID 921705, North Carolina DEHNRCert. #64, OkbbomaDEQ ID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DHEC Lab ID #84001, Tennessee DOH LabID #02014, Virginia DGS Lab ID
#00165, Wasbington DOE Lab#CI20, Wisconsin DNR Lab ID #999044300,US Army Corps of Engineers, Naval
Facilities Engineering Service Center, US EPAPerchlorate Approval and USDA Soil Permit #S-46424. This list of
approvals is subject to change and does not imply thatlaboratory certification is available for all parameters
reported in this environmental sample data report.
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Metals (continue

The matrix spike/matrix spike duplicate results for were not calculated on sample CB3038
for total iron because the sample concentration was four times greater than the spiked
amount. . The affbcted analyte is flagged appropriately on the matrix spike/matrix spike
duplicate report.

Cyanide

Samples CB3012, CB3014, CB302S, CB3026, CB3030, CB3033, 033039 and the
method standards were treated for sulfide prior to distillation .

Sulfate -

The matrix spikelmatrix spike duplicate results for were not calculated on sample CB3 038
because the sample concentration was four times greater than the spiked amount. . The
affected analyte is flagged appropriately on the matrix spike/matrix spike duplicate report .

STL Knoxville maintains the fbHowing certifications, approvals and accreditations: Arkansas DE% California DHS
EL" Cert #2423, Connecticut DPHCert. #PH-0223, Florida DOHCert. #E87177, Georgia DNR Cart. #906
(SDWA, 5114/01-6/21/02), Hawaii DOH, Illinois EPA Cert #000510, IndianaDOHCert . #C-TN4)2, Kentucky
DEPLab ID #90101, Louisiana DEQ Cert- #03079, Maryland DHMH Cert. 0277., Massachusetts DEPCert. #M-
TNO09, Michigan DEQLabID #9933, New Jersey DEPCert. #TN00I, New York DORLab#10781, North
Carolina DPH LabID #21705, North CarolinaDEHNR Cert. #64, Oklahoma DEQID #9415, Pennsylvania DEP
CcrL #68-576, South CarohnaDHEC LabID #94001, TennesseeDOH LabID #02014, Virginia DGS Lab ID
#00165, Washington DOELab #C120, Wisconsin DNR Lab ID #998044300, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPAPerchlorate Approval andUSDA Soil Permit #S-46424. This fist of
approvals is subject to change and does notimply that laboratory certification is available for all parameters
reported in this environmental sample data report .
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The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval of the
laboratory .

The original chain of custody documentation is included with this report.

Sample Receipt

The metals portion of sample CB3044 was received at pH 7. The sample was preserved
to pH 2 by laboratory personnel.

One oftwo semivolatile containers for sample CB3044 was received broken .

Sample CB3049 was listed as a water sample on the chain ofcustody, however, it was an
oil sample.

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Total Dissolved Solids (MCAAW 160.1), Total
Suspended Solids (MCAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180- 1), Alkalinity (MCAAW 3 10. 1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353 .2), Sulffite (MCAAW 375 .4) and Total Organic Carbon (SW846 9060) .

The following analyses were performed by STL Austin Laboratory, 14046 Summit Dr,
Austin TY., 78728 : Diesel Range Organics and Gasoline Range Organics (SW846 8015B),
and FlashPoint (SW846 1020A).

STLKnoxville mainWns the following cerfifications, approvals and accreditations : Arkansas DB% CafforniaDHS
ELAP CarL #2423, Connectiout DPHCert. #PH-0223, HondaDOH Ccat #1387177, GeorpaIDNR Cert. #906
(SDWA, 5/14/01-6/21/02), Hawaii DOH, MinoisIBPA Ceirt. #000510, hidianaDOH Cert. #C-TN-02, Kentucky
DBP Lab ID #90101, Louisiana DEQCert. #03079, Maryland DHMH Cert. #Z77, Massachusetts DEPCert. 04-
TNO09, Michigan DEQLabID #9933, NewJersey DEPCert. IM001, NewYork DOH Lab #10781, North
Carolina DPH Lab ID #21705, North Carolina D13HNR Cert. #64, OklahomaDEQID #9415, Pennaybrania DIEP
Cert. #69-576, Soulb CarolinaDHEC Lab ID #84001, Tennessee DOHLabID #02014, Virginia DOSLabID
#00165, Washingt=DOELab#C120, WisooswinDNRLah ID #9980443M, US Army Corps ofEngliwers, Naval
Facilities Engineering SemceCenter, US EPAPerchlozate Approval andUSDA Soil Permit #S-46424. Tins list of
approvals is subject to change and does notimply aLat laboratory oertUization is available for an paramelers
reported in this enviromnentd sample data report.
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Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

Volatiles

Samples CB3049 and CB3041 were reported with elevated reporting limits for all
analytes . Based on screening results, a dilution was necessary prior to analysis; the
reporting limits were idjusted accordingly .

Sample CB3044 was reportedwith elevated reporting limits for all analytes due to the
presence of non-target compounds- A dilution was necessary prior to analysis, and the
reporting limits were adjusted accordingly.

The pH ofsample CB3044 was greater than 2 . The sample was analyzed within the
normal 14 day holding time . EPA has indicated that some aromatic compounds in
wastewater samples, notably benzene, toluene, and ethyl benzene, may be susceptible to
biological degradation ifsamples are not preserved to a pH of2.

Sernivolatile

The recoveries ofthe acidic surrogates and acidic analytes for the laboratory control
sample/ laboratory control sample duplicate ofbatch 2107141 were outside QC limits.
However, re-extraction and reanalysis of sainple CB3044 was not possible due to
insufficient sample volume.

Ealosives

Due to sample matrix interferences, estimated results below the reporting limit were not
reported for several analytes for samples CB3041 and CB3044. The result was qualified
with an "I" flag to indicate the presence ofmatrix interferences.

The following samples were reported with elevated reporting limits for one or more
analytes, due to sample matrix interferences : CB3041 and CB3044. The affected analytes
are flagged on the sample report .

sm Kwxviiie mwntams the fonovnng certilications, approvals and accrevilitations: Arkwsas DEQ, California DHs
ELAP Cext. . n423, Connecticut DPHCerL #PH-=, FloridaDOHCerL #E87177, Georgia DNR CerL #906
(SDWA, 5/14/01-6/21102), Hawaii DOH, Illinois EPACert. #000510, hxHana DOHCerL #C-TN-02, KentuclW
DEPLabID #90101, LouisianaDEQ CerL #03079, Maryland DHMH Cert #277, MawachuseftDEPCa-L #M-
TN009, hfieldganDEQLabID #9933, NewJersey DEP CerL F111001, New YorkDOHLab#10791, North
Carolina DPHLabID #21705, North Carolina DBHNRCerL #64, Oklahoma DEQID #9415, PennsylvankDEP
Cat. #68-576, South CardEnaDHEC LabID #84001, TennesseeDOHlAbID #02014, Virginia DGSLabID
#00165, WashingtonDOE Lab #C120, Wisconsin DNRLab ID #998044300,US Army Cmps of. Engineers, Naval
Facilities Enguicering Service Cente4 US EPAPaddorate Approval andUSDA Soil P=*#S-46424. This list of
approvals is subject: to change and does not imply That laboratory cerfification is available for all parameters
reported in this environmentals"le data report
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Metals

The serial dilution of sample CB3042 was outside control limits for potassium and zinc for
preparation batch 2109142 and 2109144 due to physical or chemical matrix interferences .

Wet Chenid

The batch matrix spikelinatrix spike duplicate recoveries were outside control limits for
cyanide. The laboratory control sample showed acceptable results indicating that the
analysis was in control. The matrix spike results are, therefore, attributed to matrix
effects .

Samples CD3041 and CB3044 and the method standards were treated for sulfide prior to
distillation-

STLKnoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ California DHS
ELAP CerL #2423, ConnecticutDPHCert. #PH-0223, FloridaDOHCeat. #E87177, Georgia DNR Cert. #906
(SDWA, 5/14/01-&21/02y, Hawaii DOH, Illinois EPA CerL #000510, Indiana DOH Cert. #C-7N-O2, Kentucky
DEP1.ab ID #90101, Louisiana DEQ CerL #03079, Maryland DHMH Cert. #277, Massachusetts DEPCerL #M-
TNO09, Michigan PEQLab ID #9933, NewJemy DEPCert. #TN001, NewYork DOH Lab 910781, North
Carolina DPH LabID 021705, North Carolina DBHNRCerL #64, Oklahoma DEQ ID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DBEC Lab H) #84001, TennesseeDORLab ID #02014, Virginia DGS LabID
#00165, Washington DOELab#C120, WisconsinDNRLabID #998044300, US Army Corps ofEn&ftrs, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of
approvals is subject to change and does notimply that laboratory certificafionis available for all parameters
reported in this environmentd nmple data reporL



Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client : IT Corporation
Site : Plum Brook Ordinance WKS., 825635
Report Date: May 09, 2002
Job Number: F12898

2 samples were collected on April 12, 2002 and received on April 13, 2002. Samples were properly
cooled, preserved and Intact. A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of fhis report .
All method specified holding times, calibrations and quality control performance criteria were met, With
the following notes:

VOC, SW846-826OB:
" Sample CB5017 had a surrogate recovery above acceptance limits . The sample was non-detect.

Data not adversely affected . The sample has been footnoted accordingly.
" The MS/MSD associated with analytical batch number VG500 had several recoveries above

acceptance limits . All RPD were within acceptance limits . The Blank spike was within acceptance
limits . The Method Blank was free of interference from this compound . Data not adversely
affected.

Explosives : SW846. 8330A
" Sample CB3047 has elevated reporting limits due to matrix interference . Surrogate recovery was

not reported on two of the analysis due to matrix interference . The sample has been footnoted
accordingly.

" The MS/MSD associated with analytical batch number GGG153 had several recoveries above
acceptance limits. All r

'
ecoveries were out high due high level in the sample relative to the spike

amount or matrix interference . The Blank spike was within acceptance limits . The Method Blank
was free of interference from this compound . Data not adversely affected .

SVOC, SW846-827OC :
" Sample CB3047 had surrogate recoveries below acceptance limits . Sample was confirmed by

reanalysis . All values reported should be considered estimated . The sample could not be re-
extracted due to insufficient sample'volume . All values reported should be considered estimated .
The sample has been footnoted accordingly.

" The Blank Spike associated with analytical batch number SW527 had several recoveries below
acceptance limits . The associated sample CB3047 could not be re-extracted due to insufficient
sample volume.

Metals : SW-846-601 013
The Serial Dilution associated with analytical batch number MP4337 had several RPI)s above
acceptance limits . All RPDs were found to be acceptable either due to low duplicate and sample
concentrations and or matrix interference. The Blank Spike found these metals'. to be within
acceptance limits and the Method Blank free of interference from this compound. Data not
adversely affected .

Page"I of2 - AD 01;



Accutest Laboratories Southeast, Inc. certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the AnalyUcal Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level . These positive results are flagged with a "J" qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report is to be used in its entirety . Accutest Laboratories
Southeast Inc. is not responsible for any assumptions of data quality if partial data packages are used
to interpret data . The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report .

Narrative prepared by:

Date : May 09, 2002
Sue 0. Bell, Project Manager (signature on file)

Page 2 of2



Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client: IT Corporation
Site : Plum Brook Ordinance WKS., 825635
Report Date: May 08, 2002
Job Number: F12883

2 samples were collected on April 11, 2002 and received on April 12, 2002. Samples were properly
cooled, preserved and intact . A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of this report.
All method specified holding times, calibrations and quality control performance criteria were met, with
the following notes:

VOC. SW846-826OB:
The MS/MSD associated with analytical batch number VB401 had several recoveries below
acceptance limits . Some RPD were above acceptance limits . The recovery for Toluene was below
acceptance limits due to a high level in the sample relative to the spike amount . The Blank spike
was within acceptance limits . The Method Blank was free of interference from this compound.
Data not adversely affected .

Explosives :- SW846, 8330A
" Sample CB3035 had a surrogate recovery below acceptance limits. The sample was re extracted,

outside of the recommended'holding time . The re-extracted sample also had a surrogate recovery
below acceptance limits . All values should be considered estimated. The sample has been
footnoted accordingly .

" The MS/MSD associated with analytical batch number GGG153 had several recoveries above
acceptance limits . All recoveries were out high due high level in the sample relative to the spike
amount. The Blank spike was within acceptance limits. The Method Blank was free of interference
from this compound- Data not adversely affected .

SVOC, SW846-827OC:
" The Blank Spike associated with analytical batch number SW527 had several recoveries below

acceptance limits . The associated sample CB3035 could not be re-extracted due to insufficient
sample volume, The surrogate recoveries in the sample were within acceptance limits .

" The Blank Spike associated with analytical batch number SW527 had several recoveries below
acceptance limits . This Blank Spike is not associated With any samples from F12883 . This Blank
Spike has been included because it is associated with'the corresponding MS/MSD which was
performed on another client's sample.

Metals: SW-846, 601 OB
" The MS/MSD associated with analytical batch number MP4347 had some recoveries and RPDs

above acceptance limits . It was found that the spike amount was low relative to the sample
amount. The Blank Spike found these metals was within acceptance limits and the Method Blank
free of interference from this compound . Data not adversely affected .

" The Serial Dilution associated with analytical batch number MP4347 had several RPDs above
acceptance limits . All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference. The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound. Data not
adversely affected .

ot
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Accutest Laboratories Southeast, Inc. certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast,'Inc .
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level. These positive results are flagged with a "J" qualifier. . It is recommended by Accutest
Laboratories Southeast, Inc . that this report is to be used in its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality if partial data packages are used
to interpret data. The Accutest Laboratories Southeast, Inc . Laboratory Director as verified by the
signature on the front page has authorized release of this report .

Narrative prepared by:

Sue 0. Bell, Project Manager (signature on file)

Page 2 of2
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Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client : IT Corporation
Site : Plum Brook Ordinance WKS.
Report Date : May 02, 2002
Job Number: F12851

2 samples were collected on April 09, 2002 and received on April 10, 2002. Samples were properly
cooled, preserved and intact . A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of this report .
All method specified holding firries, calibrations and quality control performance criteria were met, with
the following notes:

VOC: SW-846,826013
Sample CB3045 has an elevated reporting limit for Methyl Chloride due to matrix interference . The
sample has been footnoted accordingly .

Explosives: SW846, 8330A
Sample CB3045 had a surrogate recovery below acceptance limits . The sample was re-extracted,
outside of the recommended holding time., The re-extracted sample also had a surrogate recovery
below acceptance limits . All values should be considered estimated. The sample has been
footnoted accordingly .

Metals : SW-846, 601 OB
" The MS/MSD associated with analytical batch number MP4335 had some recoveries and RPDs

above acceptance limits . It was found that the spike amount was low relative to the sample
amount. The Blank Spike found these metals was within acceptance limits and the Method Blank
free of interference from this compound. Data not adversely affected .

" The Serial Dilution associated with analytical batch number MP4335 had several RPDs above
acceptance limits . All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference . The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound . Data not
adversely affected .

Accutest Laboratories Southeast, Inc. certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above . ALSE routinely reports Organic target analyles down to 1/2 the Reporting
Level . These positive results are flagged with a "J" qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report is to be used in its entirety . Accutest Laboratories
Southeast, Inc . is not responsible for any assumptions of data quality if partial data packages are used
to interpret data. The Accutest Laboratories Southeast, Inc . Laboratory Director as verified by the
signature on the front page has authorized release of this report .

Narrative prepared by:

Date: May 02, 2002
Sue 0. Bell, Project Manager (signature on file)

()1005
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Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client: IT Corporation
Site : Plum Brook Ordinance WKS.
Report Date: April 25, 2002
Job Number: F12806

3 samples were collected on April 03 and 04, 2002 and received on April 05, 2002. Samples were
properly cooled, preserved and intact. A listing of the Laboratory Sample ID, Client Sample ID, and
dates of collection are presented in the Results Summary section of this report.
All method specified holding times, calibrations and quality control performance criteria were met, with
the following notes:

Metals : SW-846, 601 OB
" The MS/MSD associated with analytical batch number MP4332 had recoveries for Sodium below

acceptance limits . It was found that the spike amount was low relative to the sample amount. The
Blank .Spike found these metals was within acceptance limits and the Method Blank free of
interference from this compound . Data not adversely affected .

" The Serial Dilution associated with analytical batch number MP4332 had several RPDs above
acceptance limits . All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference . The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound . Data not
adversely affected .

" The MS/MSD associated with analytical batch number MP4329 had RPDs above acceptance
limits . It was found that the spike amount was low relative to the sample amount . The Blank Spike
found these metals was within acceptance limits and the Method Blank free of interference from
this compound . Data not adversely affected.

" The Serial Dilution associated with analytical batch number MP4329 had several RPDs above
acceptance limits . All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference . The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound. Data not
adversely affected.

Accutest Laboratories Southeast, Inc. certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manuel for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level. These positive results are flagged with a "J" qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report is to be used in its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality if partial data packages are used
to interpret data. The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report .

Narrative prepared by:

Sue 0. Bell, Project Manager (signature on file)
Date : April 25, 2002
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The results reported herein are applicable to the samples submitted for analysis only .

This report shall not be reproduced except in full, without the written approval of the
laboratory .

The original chain of custody documentation is included with this report.

Sample Receipt

One of the containers for volatiles of sample CC3 004 was received with headspace .

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Hardness (N4CAAW 130.2), Total Dissolved
Solids (MCAAW 160 . 1) Total Suspended Solids (MCAAW 106.2), Turbidity (MCAAW
180 . 1), Alkalinity (MCAAW 3 10. 1), Chloride (MCAAW 325-2), Nitrate (N4CAAW
353 .2), Sulfate (N4CAAW 375 . 1), and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements .

Volatiles,

The pH of sample CC3004 was greater than 2. The sample was analyzed within the
normal 14 day holding time. EPA has indicated that some aromatic compounds in
wastewater samples, notably benzene, toluene, and ethyl benzene, maybe susceptible to
biological degradation if samples are not preserved to a pH of2.

STL Knoxville maintains the following cerfifications, approvals and wereditations: Arkansas DEQ, Caffornia DHS
ELAP CerL #2423, Connecticut DPH CerL #PH-=, Florida DOH Cert. #E87177, Georgia DNR CerL #906
(SDWA, 5/14101-6/21/02), Hawaii DOH, Illinois EPA Cert . #000510, Indiana DOH Cert . #C-TN-02, Kentucky
DEP Lab ID #90101, Louisiana, DEQ CerL #03079, Maryland DHMH Celt . #277, Massatchuseds: DEP Cert. #M-
TNO09, Michigan DEQ Lab ID #9933, New Jersey DEP CerL FIN001, New York DOR Lab #10781, North
Carolina DPH Lab ID #21705, North Carolina DEHNR CerL #64, OkbhomaDEQ ID #9415, Pennsylvania DEP
Cert #68-576, South Carolina DHEC Lab ID #84001, Tennessee Doll Lab ID #02014, Virginia DGS Lab ID
#00165, Wasifington DOE Lab #C120, Wisconsin DNR Lab ID #998044300, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of
approvals is subjectto change and does not imply that laboratory certification is available for allparameters
reported in this environmental sample data report.
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Explosives

Samples CC3004 and CC3001were reported with elevated reporting limits for one or
more analytes due to sample matrix interferences . The affected analytes were flagged on
the sample report-

Metals

The serial dilution ofthe batch sample E4K8L was outside control limits due to physical
or chemical matrix interferences.

The serial dilution of sample E4K7M was outside control limits due to physical or
chemical matrix interferences.

Wet Chen-dst

The matrix spiketmatrix spike duplicate recoveries for the batch QC were outside control
limits for cyanide. Thelaboratory control sample showed acceptable results indicating that
the analysis was in control- Thematrix spike results are, therefore, attributed to matrix
effects.

MKnoxville nu6ftins the following certifications, aWovalsand accreditations : Arkansas DEQ, California DHS
ELAP Cert. #2423, Connecticut DPHCert. #PH-0223, Morida DOH Cart. #EB7177, Georgia DNR Cert- #906
(SDWA, 5/14101-6/21/02), Hawaii DOH, Illinois EPACert. #000510, Indiana DOH Cert. #C-TN-0.2, Kentucky
DEP LabID #90101, Louisiana DEQ Cert. #03079, Maryland DHMH Cert. #277, Massachusetts DEPCert. #M-
TNO09, Michigan DEQLab ID #9933, New Jersey DEPCerL nWO01, New York DOH Lab #10781, North
Carolina DPH LabID #21705, North Carolina DEHNR Cert. #64, 01dahoma DEQID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DHEC.Lab ID #84001, TennesseeDORLab ID #02014, Virginia DOSLab ID
#00165, Washington DOELab #CI20, Wisconsin DNR Lab ID #998044300, US Army Cozps of Engineers, Naval
Facilities Engineering Service Center, US EPAPerchlorate Approval andUSDA SoilPermit #"6424. This fistof
approvals is subjectto change and does not imply that laboratory certification is available for all parameters
reported in this environmental sample daft report .
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The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval ofthe
laboratory.

The original chain of custody documentation is included with this report .

Sample Receipt

All three containers for volatiles of sample CC5001 were received with headspace.

The cyanide portion ofsample CC5001 was received at pH 9. The sample was preserved
to pH 12'by laboratory personnel .

The chain of custody requested method 200.7 for samples CC3009 and CC3003 . The
client was notified Q. McGee, 7/12/02) and instructed the laboratory to use method 130.2 .

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720 : Hardness (MCAAW 130.2), Total Dissolved
Solids (1\4CAAW 160.1) Total Suspended Solids (MCAAW 106.2), Turbidity (MCAAW
180 . 1), Alkalinity (N4CAAW 3 10 . 1), Chloride (MCAAW 325.2), Nitrate (1\4CAAW
353 .2), Sulfate (IvfCAAW 375. 1), and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
sbowri in this -report meet all applicable NELAC requirements .

STLKnoxville maintains thefollowing certifications, approvals and accreditations : Arkansas DEQ, California DHS
ELAP'CerL 02423, Conneeficut DPH Cert. #PH-07M, Horida. DOHCort. #E87177, Georgia DNRCerL #906
(SDWA, 5/14101-6121/02), Hawaii DOH, Illinois EPA CerL #W510, Indiana DOHCerL #C-TN-02, Kentacity
DEP LabID #90101, Louisiana DEQ Cert. #WO79, Maryland DHMH Cert #Z77, Massachusetts DEPCerL #M-
TN009,'Afichigan DEQ Lab K) #9933, NewJersey DEPCert. M001, NewYork DOH Lab AF10791, North
Carolina DPHLabH) #21705, North Carolina DEHNRCerL #64, Oklahoma DEQID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DHEC Lab ID #84001, Tennessee DOH LabID #02014, Virginia DGS LabID
#00165, Washington DOELabX120, Wisconsin DNRLabID #9980443W, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPAPerchlorate Approval andUSDA Sod Peninit #S-46424 . This list of
approvals is subjectto change, and does not imply that laboratory certification is available for all parameters
reported in this environmental sample data report.
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Metals

The serial dilution of sample CC3009 was outside control limits for potassium due to
physical or chemical matrix interferences .

The serial dilution of sample CC3009F was outside control limits for potassium due to
physical or chemical matrix interferences .

STL Knoxville maintains the following certifications, approvals and wereditations: Arkansas DEQ, California DHS
BLAP Cert. #2423, Connecticut DPH Cert. #PH-0M, FloridaDOH Cert. 087177, Georgia DNRCert. #906
(SDWA, 5/14/01-6/21102), Hawaii DOH, Illinois EPACerL #000510, Indiana DOHCem #C-TN-02, Kentucky
DEP Lob ID #90101, Louisiana DEQCert. #03079, Maryland DHMH CerL #277, Massachusetts DEPCerL #A4-
TNO09, hfichiganDEQLabID #9933, New Jersey DEP Cert- #TN001,New York DOH Lab #14Y781, North
Carolina DPHLab ID 021705, North Carolina DEHNRCem #64, Oklahoma DEQ ID #9415, Pennsylvania DEP
Cert. #68-576, South CarolinaDHEC LabID #84001, Tennessee DOH Lab ID #02014, Virginia DGS Lab H)
#00165, Washington DOELab#C120, WisconsinDNRLab ID #998044300,US Army Corps ofFAV;ineers, Naval
Faeffities Engm=mgSermeCenter, US EPA Perchlorate Approval andUSDA Soil Permit #S-46424. This list of
approvals is subject to change and does not imply that laboratory cestification is available for all parameters
reported in this environmental sample data report .
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The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval of the
laboratory .

The original chain of custody documentation is included with this reporL

Sample Receipt

Cyanide was requested on the chain ofcustody for sample CC3006, however, a container
for cyanide was not received . The client was contacted (V. Graves, 7/12/02) and
informed the laboratory that cyanide was not collected for this sample and should not have
been listed on the chain of custody-

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4 101 Shuffel
Drive, NW, North Canton, OH 44720: Hardness (N4CAAW 130.2), Total Dissolved
Solids (1\4CAAW 160. 1) Total Suspended Solids (MCAAW 106.2), Turbidity (1\4CAAW
180 . 1), Alkalinity (MCAAW 3 10. 1), Chloride (N4CAAW 325.2), Nitrate (MCAAW
353 .2), Sulfate (MCAAW 375.1), and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements .

Volatiles,

Sample CC3002 was reported with elevated reporting limits for all analytes . Based on
screening results, a dilution was necessary prior to analysis-, the reporting limits were
adjusted accordingly

STL Knoxville maintains the following certifications, approvals and acereditations : Arkansas DEQ, CafformDHS
ELAP CerL #2423, Connecticut DPHCert. #PH-0223, FloridaDOHCerL #E87177, GeorgiaDNR Cert. #906
(SDWA, 5/14/01-6t2l/02), Hawaii DOH, Illinois EPACert #000510, Indiana DOH CerL #C-TN-02, Kentucky
DEP Lab ID #90101, Louisiana DEQ Ce4t. #03079, Maryland DHMH CerL #277, Massachusetts DEP Cert #M-
TNO09, Michigan DEQLab ID #9933, NewJersey DEP Cert. ffM001, New York DOHLab #10781, North
Carolina DPH Lab ID #21705, North Carolina DEHNRCert. #64, Oklahoma DEQED #9415, Pennsylvania DEP
CerL #68-576, South Carolina DHEC LabID #94001, Tennessee DOHLab ID #02014, Virginia DGS Lab ID
#00165, Washington DOELab#CI20, Wisconsin DNRLab ID #998044300, US Army Corps ofEngineers, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval andUSDA Soil Permit #S-W24. This list of
approvals is subject to change and does riot imply that hboratory certification is avoilable for all parameters
reported in this environmental sample data reporL
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Explosives

The matrix spike/matrix spike duplicate recoveries for sample CC3005 were acceptable
for all analytes except tetryl . The laboratory control sample showed acceptable results
indicating that the analysis was in control . The matrix spike/matrix spike duplicate results
are, therefore, attributed to matrix effects .

Metals

The serial dilution of sample CC3005 was outside wntrol limits for potassium due to
physical or chemical matrix interferences .

The serial dilution of sample CC3005F was outside control limits for potassium due to
physical -or chenfical matrix interferences.

Wet Chem

The matrix spiketmatrix spike duplicate recoveries for sample were outside control limits
for cyanide . The. laboratory control sample showed acceptable results indicating that the
analysis was in control . The matrix spike results are, therefore, attributed to matrix
effects .

STL Knoxville maintains the following certificafions, approvals and accreAtations: Arkansas DEQ, California DHS
BLAP Cert. #2423, Connecticut DPH Cert. #PH-GM, Fqorida DOH Cert. #1387177, GeorgiaDNRCert. #906
(SDWA, 5/14/01-6121/02), Hawaii DOH, Illinois EPA Cert. #000510, Indiana DOHCert. #C-,TN-02, Kentucky
DEPLabID #90101, Louisiana DEQ Cert. #03079, Maryland DHMH Cem #277, Massachusetts DEP CerL #M-
TNO09, Michigan DEQLabID #9933, NewJersey DEPCert. 9MOO1, NowYork DOH Lab #10781, North
Carolina DPHLabID #21705, North Carolina DERNRCert. #64, Oklahoma DEQID #9415, Pennsylvania DEP
Cert. #68-576, South Carolina DHEC LabID #84001, TennesseeDOH LabID #02014, Virginia DGS Lab ID
#00165, Washington DOELab#C120, Wisconsin DNR LabED #999044300,US Army Coqw ofEngineers, NXV8I
Facilities HugmeenngServim Center, US EPA Perchlorate Approval andUSDA Sod Permit #9-46424. This list of
approvals is subject to change and does not imply"laboratory certification is availablefor all parameters
reported in this environmental sample data report .



Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client : Shaw E & 1, Inc .
Site : PBOW
Report Date: July 26, 2002
Job Number: F13829

2 samples were collected on July 11, 2002, and received on July 12, 2002. Samples were properly
cooled, preserved and intact. A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of this report .
Acyanide bottle was not received for sample CC300T. PerVicki Graves on 07115102, the sample
was not collected for Cyanide.

All method specified holding tlmes~ calibrations and quality control performance criteria were met, with
the following notes:

VOCs: SW-846, 8260B:
The MS/MSD associated with analytical batch VC475 had various RPDs above acceptance limits .
The Blank Spike was within limits . Data not adversely affected .

Metals : SW-846, 601 OB :
" The MS/MSD associated with analytical batch MP4570 had various RPDs above acceptance

limits . Some RPDs were found to be acceptable due to low duplicate and sample concentration.
Other RPDs were high due to possible sample nonhomogeneity. The Blank Spike was within
limits . Data not adversely affected .

" The Serial Dilution associated with analytical batch MP4570 had various RPDs above acceptance
limits . Some RPDs were found to be acceptable due to low duplicate and sample concentration.
Other RPDs were high due to possible interference. The Blank Spike was within limits . Data not
adversely affected.

Accutest Laboratories Southeast, Inc . certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc .
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level . These positive results are flagged with a RX' qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report is to be used in its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality if partial data packages are used
to interpret data. The Accutest Laboratories Southeast, Inc . Laboratory Director as verified by the
signature on the front page has authorized release of this report.

Narrative prepared by:

Sue 0. Bell, Project Manager (signature on file)
Date: July 26, 2002
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Laboratory and Validation Qualifier Definitions
Plum Brook Ordnance Works

- Qualifier Lab Definition
Laboratory - Organic

B STUParagon The compound was detected in the sample and in an associated method blank.
E STL/Paragon The compound was detected . The concentration exceeds the calibration range of the instrument .
D STL Dilution .
G STL Elevated reporting limit due to matrix interference .
J STL/Paragon The compound was positively identified ; the reported value is an estimated concentration

between the method detection limit and the reporting limit.
I STL Matrix interference
U STL/Paragon Not detected . The compound was analyzed for, but not detected above the associated reporting

limit .
Laboratory - Inorganic

STL/Paragon The analyte was positively identified ; the reported value is an estimated concentration between
the method detection limit and the reporting limit .

E STUParagon The analyte was detected, The concentration is estimated because of the presence of
interference .

J STL/Paragon The compound was detected in the sample and in an associated method blank.
N STL/Paragon Spiked sample recovery not within control limits
U STUParagon Not detected, The analyte was analyzed for, but not detected above the associated reporting

limit.
Validation - All

B The analyte was not detected significantly above the levels found in the associated method blank
or field blanks

J The compound/analyte was positively identified ; the reported value is an estimated concentration.
R Rejected due to severe deficiencies in the analytical process or supporting quality control data,

The presence or absence of the compound/analyte cannot be -verified .
U Not detected . The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
Ui Not detected . The associated reporting limit may be inaccurate or imprecise .

Sampies with nv denotation nave not Deen vanoatea .

KN/4370/Appendix K_a.doc.D0C/03/06/02(]0 :19 AM)
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Plum Brook 01 --nce Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page : I of 42

Location Code: rr-AA2-BEDGW-001 rr-AA3-BEDGW-001 rr-ABG-BEDGW-01 rr-MNTA-BEDGW-001
Associated Site: AA2 AA3 ABG MSA

Sample No: CB3030 CB3033 CB3016 CB3039
Sample Date: 10-APR-02 10-APR-02 05-APR-02 12-APR-02

User Test Group
Parameter FLL Units Result Qual VO Resu Qual VO Resy Qual VO Resul Qual VO-

EXPLOSWES
Araino-2,6-dinitrotoluene, 4- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
Amino-4,6-dinitrotoluene, 2- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
Dmitrobenzene, 1,3- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
Dinitrotoluene, 2,4- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
Dinitrotoluene, 2,6- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 1 U U
HMX ug/L 0 .50 U U 0.50 U U 0.50 U U 0.50 U U
Nitrobenzene ug/L 0 .20 U U 0.20 U U 0.20 U U 0.20 U U
Nitrotoluene, 2- ug/L 0,20 1 U U 0.20 U U 0.20 U U 0.75 G U U
Nitrotoluene, 3- ug/L 0.50 G U U 0.20 U U 0.20 U U 0.20 U U
Nitrotoluene, 4- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
RDX ug/L 0.50 U U 0.50 U U 0.50 U U 0.50 U U
Tetryl ug/L 0.20 U U 0.20 U U 0.20 U R 0.20 U U
Trinitrobenzene, 1,3,5- ug/L 0.61 GU U 0.20 U U 0.20 U U 0.20 U U
Trinitrotoluene, 2,4,6- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U

GEN CHENUSTRY
Alkalinity ug/L 586000 J 650000 J 250000 J 691000 J
Chloride ug/L 56000 369000 10000 1 3480000
Cyanide, total ug/L 10 U U 10 U U 10 U U 10 U U
Hardness ug/L 700000 480000 440000 1580000
Nitrate ug/L 100 U U 100 U U 1000 G U UJ 100 U U
Sulfate ug/L 32700 5000 U U 292000 J 1400 B i
Total dissolved solids ug/L 712000 1200000 731000 6010000
Total organic carbon ug/L 3100 1000 3300 5900
Total suspended solids ug/L 22000 16000 24000 24000
Turbidity NTU 137 118 151 277

MIETALS
Aluminum Y ug/L 42 .6 B 1 49 .2 B 1 63 .7 B B 51 .1 B i
Aluminum ug/L 195 B B 104 B B 39 .2 B 1 129 B B



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page : 2 of 42

Location Code: rr-TNTB-BEDGW-001 rF-TNTB-BEDGW-002 MK-MW16 MK-MW17
Associated Site : TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038

Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group
Parametpr -FIL units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- ug/L
Amino-4,6-dinitrotoluene, 2- ug/L
Dinitrobenzene, 1,3- ug/L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
HMX ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
Nitrotoluene, 4- ug/L
RDX ug/L
Tettyl ug/L
Trinitrobenzene, 1,3,5- ug/L
Trinitrotoluene, 2,4,6- ug/L

GEN CHEMISTRY
Alkalinity ug/L
Chloride ug/L
Cyanide, total ug/L
Hardness ug/L
Nitrate ug/L
Sulfate ug/L
Total dissolved solids ug/L
Total organic carbon ug/L
Total suspended solids ug/L
Turbidity NTU

MIETALS
Aluminum Y ug/L
Aluminum ug/L

Result Qual VQ Result Qual VQ Resu Qual VQ Result Qual VQ

0.20 U U 0.20 U U 0.20 U U 22

0.20 U U 0.20 U U 0.20 U U 26
0.20 U U 0.20 U U 0.20 U U 3.0 U U
0.20 U U U0 U U 0.20 U U 5 .8
0 .20 U U 0.20 U U 0.20 U U 4.0 1
0.50 U U 0.50 U U 0.50 U U 7 .5 U U
0.20 U U 0.20 U U 0.20 U U 3.0 U U
0.20 U U 0.20 U U 0.20 U U 3.0 U U
0.20 U U 0.20 U U 0.20 U U 3 .0 U U
0.20 U U 0.20 U U 0.20 U U 3 .0 U U
0.50 U U 0.50 U U 0.50 U U 7 .5 1 U U
0.20 U R 0.20 U R 0.20 U R 3 .0 U U
0.20 U U 0.20 U U 0.20 U U 3 .0 U U
0.20 U U 0.20 U U 0.20 U U 68

375000 J 365000 J 2600 B J B 1900 B J B
761000 1 117000 1 1700 1 2100

10 U U 10 U U 10 U U 10 U U
420000 390000 430000 272000

1000 G U U1 1000 G U UJ 42 B 1 100 U U
32100 J 165000 J 719000 J 286000

1520000 740000 868000 518000
3400 3000 2000 1600
4000 U U 4000 U U 150000 4000 U U

38.4 1 72.6 1 156 0.98

66 .6 B B 64.2 B B 1480 4680

54 .8 B 1 45.4 B 1 2380 4600



Plum Brook Oranance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page : 3 of 42

Location Code : PB-BED-MW13 PB-BED-MW14 PB-BED-MW15 PB-BED-MW16
Associated Site: TNTC WARP PRRP UTTA

Sample Aro: CB3025 CB3022 CB3041 CB3037
Sample Date: 10-APR-02 08-APR-02 15-APR-02 I I -APR-02

vact A t;a& %-IfV"F

Parameter _EZL Units Resy Qual VQ Resu Qual VQ Result Qual VQ Resu Qual VO
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- ug/L 1 .1 G U U 2.0 U U 0.97 2.4 G U U
Amino4fi-dinitrotoluene, 2- ug/L 0.20 U U 2.0 U U 0.20 U U 0.40 U U
Dinitrobenzene, 1,3- U911, 0.20 U U 2,0 U U 0.20 U U 0.40 U U
Dinitrotoluene, 2,4- ug/L 0.20 U U 2.0 U U 0.20 U U 1 .0 G U U
Dinitrotoluene, 2,6- ug/L 0.42 G U U 2.0 U U 2 .1 G U U 11
HM[X Ug/L 0.50 1 U U 5 .0 U U 0.50 1 U U 1.0 1 U U
Nitrobenzene ug/L 0.55 G U U 2.0 U U 0.35 0 .40 U U
Nitrotoluene, 2- ug/L 0.20 U U 2.0 U U 0.20 U U 0.40 U U
Nitrotoluene, 3- ug/L 0.20 U U 2.0 U U 0.20 U U 0.40 U U
Nitrotoluene, 4- ug/L 0.35 G U U 2.0 U U 0.20 U U 0.40 U U
RDX ug/L 0.50 U U 5.0 U U 0.51 6 .8 G U U
Tetryl ug/L 0.20 U U 2.0 U R 0.20 U U 0.40 1 U U
Trinitrobenzene, 1,3,5- ug/L 0.20 U U 2.0 U U 1 .5 GU U 4.3 G U U
Trinitrotoluene, 2,4,6- ug/L 0.20 U U 2.0 U U 1 .3 0 .49 0 U U

GEN CHEMISTRY
Alkalinity ug/L 476000 J 481000 J 501000 1
Chloride ug/L 4220000 75600 1 2100000 75900
Cyanide, total ug/L 10 U U 38 10 U U 10 U U
Hardness ug/L 1960000 1230000 1490000 700000
Nitrate ug/L 100 U U 79300 1000 G U U 2000 G U U
Sulfate ug/l, 66600 2660000 J 103000 734000
Total dissolved solids ug/L 4810000 7360000 3720000 1450000
Total organic carbon ug/L 7400 937000 6500 5500
Total suspended solids ug/L 32000 54000 25000 14000
Turbidity NTU 585 0.50 U U 140 8 .0

METALS
Aluminum Y ug/L 86 .4 B 1 94 .8 B B 52 .4 B B 61 .4 B B
Aluminum ug/L 177 B B 87.5 B B 74 .8 B B 85 .3 B B



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page: 4 of 42

Location Code: PB-BED-MW17 PB-BED-MW18 PB-BED-MW19 PB-BED-MW22
Associated Site: TNTA TNTA AA2 DGP

Sample No: CB3014 CB3015 CB3013 CB3009
Sample Date: I I-APR-02 05-APR-02 04-APR-02 04-APR-02

User Test Group

Parametpr EL Units Resu Qual VQ Result Qual VQ Resu Qual VQ Resu Qual KQ- - -
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- ug/L 3 .4 G U U 0.20 U U 0.93 GU U 0.20 U U
Amino4,6-dinitrotoluene, 2- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
Dinitrobenzene, 1,3- ug/L 0 .20 U U 0.20 U U 0.20 U ji 0 .20 U U
Dinitrotoluene, 2,4- ug/L 0,20 U U 0.20 U U 0.20 U U 0.20 U U
Dinitrotoluene, 2,6- ug/L 0.25 G U U 0.20 U U 0.20 lU U 0.20 U U
HMX ug/L 0.50 U U 0.50 U U 0.50 U U 0.50 U U
Nitrobenzene ug/L 0.20 U U 0 .21 G U U 0.20 U U 0.20 U U
Nitrotoluene, 2- ug/L 0.55 0 .31 0 .20 U U 0.20 U U
Nitrotoluene, 3- ug/L 0.20 IU U 0.30 0 .20 U U 0.20 U U
Nitrotoluene, 4- ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U
RDX ug/L 6.5 GU U 0.50 lu U 0.17 J 1 0.50 U U
Tetryl ug/L 0.20 U U 0.65 G U R 0.20 U R 0.20 U R
Trinitrobenzene, 1,3,5- ug/L 0 .20 U U 0.20 U U 0.20 U U 0.20 U U
Trinitrotoluene, 2,4,6- ug/L 0 .20 U U 0.20 U U 0.20 U U 0.20 U U

GEN CHEMISTRY
Alkalinity ug/L 874000 J 350000 J 302000 J 416000 J
Chloride ug/L 2210000 12900000 1 373000 1 86300 1
Cyanide, total ug/L 10 U U 10 U Ui 10 U U 10 U U
Hardness ug/L 1330000 7000000 424000 388000
Nitrate ug/L 1000 G U U 1000 G U UJ 2000 G U U 2000 U U
Sulfate ug/L 42700 440 B J B 32200 J 5000 U U
Total dissolved solids ug/L 3020000 15200000 651000 476000
Total organic carbon ug/L 5300 1400 5900 2200
Total suspended solids ug/L 18000 4000 44000 4000
Turbidity NTU 9 .2 69 .0 1 164 76.4

METALS
Aluminum Y ug/L 53 .2 B 1 71 .3 B B 66 .6 B B 64 .5 B B
Aluminum ug/L 97 .0 B B 79 .2 B 1 56 .2 B 1 71 .3 B i



Plum Brook Oronance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page: 5 of 42

Location Code: PB-BED-MW23 PB-BED-MW27 PB-TNTA-MW10 PB-TNTA-MW1 I
Associated Site: PRRP DGP TNTA TNTA

Sample No: CB3040 CB3012 CB3042 CB3043
Sample Date: I I -APR-02 09-APR-02 I 5-APR-02 15-APR-02

Tlear Toct r~rntjn

Parameter ELL Units Resu Qual VO Resy j2ual VO Resu Oyal VQ Result Qual VO-
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- ug/L 1 .6 G U U 0.20 U U 0.20 U U 16
Aniino-4,6-dinitrotoluene, 2- ug/L 1 .0 1 U U 0.20 U U 0.20 U U 46
Dinitrobenzene, 1,3- ug/L 1 .0 U U 0.20 U U 0.20 U U 5 .0 U U
Dinitrotoluene, 2,4- ug/L 1 .0 1 U U 0.58 0.20 U U 5 .0 U U
Dinitrotoluene, 2,6- ug/L 3 .6 0 U U 0.59 0 .20 U U 5.0 U U
HNX 119/1, 2 .5 1 U U 0.50 U U 0.50 U U 12 U U
Nitrobenzene ug/L 1 .0 U U 0.20 U U 0.20 U U 5.0 U U
Nitrotoluene, 2- ug/L 1 .0 U U 0.20 U U 0.20 U U 5.0 U U
Nitrotoluene, 3- ug/L 1 .0 U U 0.20 U U 0.20 U U 5.0 U U
Nitrotoluene, 4- ug/L 1 .0 U U 0.20 U U 0.20 U U 5 .0 U U
RDX ug/L 2 .5 U U 0.50 U U 0.50 U - U 12 U U
Tetryl ug/L 1 .0 U U 0.20 U U 0.20 U U 5 .0 U U
Trinitrobenzene, 1,3,5- ug/L 1 .0 U U 0.20 U U 0.20 U U 5 .0 U U
Trinitrotoluene, 2,4,6- ug/L 1 .3 G U U 0.20 U U 0.20 U U 110

GEN CHEMISTRY
Alkalinity ug/L 246000 J 488000 J 378000 J 402000 J
Chloride ug/L 6400000 194000 40100 10500
Cyanide, total ug/L 10 U U 10 U U 10 U U 10 U U
Hardness ug/L 5740000 1750000 738000 611000
Nitrate ug/L 100 U U 100 U U 1000 G U U 1000 G U U
Sulfate ug/L 218000 868000 261000 309000
Total dissolved solids ug/L 12500000 2280000 792000 848000
Total organic carbon ug/L 6400 1 3500 4000 9000
Total suspended solids ug/L 1660000 499000 14000 74000
Turbidity NTU 6500 1470 36.2 78 .5

METALS
Aluminum Y ug/L 38 .1 B 1 59 .0 B 1 36 .0 B B 35 .6 B B
Aluminum ug/L 104 B B 232 B 60 .0 B B 807



Report Date : 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -EIL Units

EXPLOSIVES
Amino-2,6-duiitrotoluene, 4- U911-
Amino-4,6-dinitrotoluene, 2- ug/L
Dinitrobenzene, 1,3- ug/L
Dirtitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
HMX ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
Nitrotoluene, 4- ug/L
RDX ug/L
Tetryl ug/L
Trinitrobenzene, 1,3,5- ug/L
Trinitrotoluene, 2,4,6- ug/L

GEN CHEMISTRY
Alkalinity ug/L
Chloride ug/L
Cyanide, total ug/L
Hardness ug/L
Nitrate ug/L
Sulfate ug/L
Total dissolved solids ug/L
Total organic carbon ug(L
Total suspended solids ug(L
Turbidity NTU

MIETALS
Aluminum Y ug/L
Aluminum ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Page : 6 of 42

PB-TNTC-MW3
TNTC
CB3027

10-APR-02

PB-TNTC-MW4
TNTC
CB3028
10-APR-02

PB-TNTC-MW5
TNTC
CB3029

08-APR-02

TNTA-BEDGW-001
TNTA
CB3044
15-APR-02

Ramft Oual VO Result Oual VO Result Qual VQ Result Qual VO

0.20 U U 0.20 U U 0.20 U U 1 .3

0.20 U U 0.20 U U 0.20 U U 0.55

0.20 U U 0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U 0.20 U U

0.20 U U 0.20 U U 0.20 U U 0.20 U U

0.50 U U 0.50 U U 0.50 U U 0.50 1 U U

0.20 U U 0.20 U U 0.20 U U 0.23 G U U

010 U U 0.20 U U 0.20 U U 0.20 U U

0.20 U U 0.20 U U 0.20 U U 0.20 U U

0.20 U U 0.20 U U 0.20 U U 0.20 U U

0.50 U U 0.50 U U 0.50 U U 2.6 G U U

0.20 U U 0.20 U U 0.20 U R 0.20 U U

0.20 U U 0.20 U U 0.20 U U 0.20 U U

0.20 U U 0.20 U U 0.20 U U 0.20 1 U U

233000 J 351000 J 229000 J 282000 J

4500 20000 4800 1 4810000

10 U U 10 U U 10 U U 10 U U
496000 980000 284000 5020000

100 U U 120 100 U U 1000 G U U

248000 749000 163000 J 388000

670000 784000 506000 7960000

2000 1100 2900 10700

21000 37000 75000 1080000

59 .0 147 112 605

57 .2 B 1 59 .5 B 1 70 .4 B B 74 .0 B i

128 B B 1190 164 B J 8300 1



Plum Brook 0,-.ance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03

Location Code: TNTB-BEDGW-003 TNTB-BEDGW-004 TNTC-BEDGW-001
Associated Site: TNTB TNTB TNTC

Sample Alb: CB3024 CB3023 CB3026
Sample Date: 10-APR-02 08-APR-02 09-APR-02

Uvaor Te.vt Cyroun

Parameter -F-ZL Units Resu Qual ZQ- Resy Qual V(9 Result Qual VC)
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- ug/L 0 .20 U U 0.20 U U 0.20 U U
Amino-4,6-dinitrotoluene, 2- ug/L 0 .20 U U 0.20 U U 0.20 U U
Dinitrobenzene, 1,3- ug/L 0.20 U U 0.20 U U 0.20 U U
Dinitrotoluene, 2,4- ug/L 0 .20 U U 0.20 U U 0.20 U U
Dinitrotoluene, 2,6- ug/L 0 .20 U U 0.20 U U 0.20 U U
MAX ug/L 0.50 U U 0.50 U U 0.50 U U
Nitrobenzene ug/L 0.20 U U 0.20 U U 0.20 U U
Nitrotoluene, 2- ug/L 0.20 U U 0.20 U U 0.20 U U
Nitrotoluene, 3- ug/L 0.20 U U 0.20 U U 0.20 U U
Nitrotoluene, 4- ug/L 0.20 U U 0.20 U U 0.20 U U
RDX ug/L 0.50 U U 0.50 U U 0.50 U U
Tetryl ug/L 0 .20 U U 0.20 U R 0.20 U U
Trinitrobenzene, 1,3,5- ug(L 0 .20 U U 0.20 U U 0.20 U U
Trinitrotoluene, 2,4,6- ug/L 0 .20 U U 0.20 U U 0.20 U U

GEN CHEMISTRY
Alkalinity U91L 68600 J 123000 J 562000 J
Chloride ug/L 3720000 2800 1 242000
Cyanide, total ug/L 10 U U 10 U U 10 U U
Hardness U&/L 2500000 330000 1450000
Nitrate ug/L 100 U U 100 U U 100 U U
Sulfate ug/L 31100 160000 J 1030000
Total dissolved solids ug/L 5370000 378000 2200000
Total organic carbon ug/L 4600 2900 1400
Total suspended solids ug/L 115000 26000 11000
Turbidity NTU 9250 53 .6 158

METALS
Aluminum Y ug/L 56.7 B 1 68 .3 B B 64 .1 B i
Aluminum ug/L 6410 163 B 1 90.6 B B

Page : 7 of 42



Report Date: 03118/03

Location Code:
AssociatedSite :

Sample No:
Sample Date:

User Test Group
Parameter -RL Units

METALS
Antimony Y ug/L
Antimony ug/L
Arsenic Y ug/L
Arsenic ug/L
Barium Y ug/L
Barium ug/L
Beryllium Y ug/L
Beryllium ug/L
Cadmium Y ug/L
Cadmium ugfL
Calcium Y ug/L
Calcium ug/L
Chromium Y ug/L
Chro ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug/L
Copper ug/L
Iron Y ug/L
Iron ug/L
Lead Y UgIL
Lead ug/L
Magnesium Y ug/L
Magnesium ug/L
Manganese Y ug/L
Manganese ug/L
Mercury Y ug/L
Mercury ug/L
Nickel Y ugfL
Nickel ugIL

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Page: 8 of 42

rr-AA2-BEDGW-001
AA.2

CB3030
10-APR-02

rr-AA3-BEDGW-001
AA3

CB3033
10-APR-02

rr-ABG-BEDGW-01
ABG

CB3016
05-APR-02

rr-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result Qual VO Resy Qual -KQ- Result Qual VQ Result Qual VO

60.0 U U 60.0 U U 60.0 U U 60.0 U U
60.0 U U 60.0 U U 60 .0 U U 60.0 U U
9 .0 B 1 10.0 U U 10 .0 U U 10 .0 U U
6 .6 B 1 10 .0 U U 10 .0 U U 10 .0 U U
336 78 .1 B 1 78 .2 B 1 398
368 80 .2 B 1 82 .7 B 1 388
5 .0 U U 5 .0 U U 5 .0 U U 5 .0 U U
5.0 U U 5 .0 U U 5.0 U U 5 .0 U U
5.0 U U 5 .0 U U 5.0 U U 5.0 U U
5.0 U U 5.0 U U 5.0 U U 5.0 U U

89900 104000 184000 316000
99400 104000 186000 305000

10 .0 U U 10.0 U U 10.0 U U 10 .0 U U
1 .3 B 1 10.0 U U 10.0 U U 10 .0 U U
3.4 B 1 50.0 U U 50.0 U U 50.0 U U
9.2 B 1 50 .0 U U 50 .0 U U 50.0 U U
25 .0 U U 25.0 U U 25.0 U U 25 .0 U U
25 .0 U U 25 .0 U U 25.0 U U 25.0 U U
124 1 100 U U 5630 100 U U

2020 1 118 1 9130 376 1
3 .0 U U 3 .0 U U 3 .0 U U 3 .0 U U
3.0 U U 3.0 U U 3.0 U U 3 .0 U U

57100 67100 36600 239000
58000 69300 36700 236000
207 17 .0 860 380
228 20 .7 872 388
.2 U U .2 U U .2 U U .2 U U
.2 U U .2 U U .2 U U .2 U U

40.0 U U 40.0 U U 40.0 U U 40.0 U U
4.0 B 1 40.0 U U 40.0 U U 40.0 U U



Plum Brook01 --AnceWorks
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page: 9 of 42

Location Code : rr-TNTB-BEDGW-001 rF-'INTB-BEDGW-002 MK-MW16 MK-MW17
Associated Site : TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

V~e~-
Parameter -SIL Units

METALS
Antimony Y ug/L
Antimony ug/L
Arsenic Y ug/L
Arsenic ug/L
Barium Y ug/L
Barium ug/L
Beryllium Y ug/L
Beryllium ug/L
Cadmium Y ug/L
Cadmium ug/L
Calcium Y ug/L
Calcium ug/L
Chromium Y ug/L
Chromium ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug(L
Copper ug/L
Iron Y ug/L
Iron ug/L
Lead Y ug/L
Lead ug/L
Magnesium Y ug/L
Magnesium ug/L
Manganese Y ug/L
Manganese ug/L
Mercury Y ug/L
Mercury ug/L
Nickel Y ug/L
Nickel ug/L

Result Qual Zp_- Resy Qual VO Resy Qual VO Result Qual VO

60 .0 U U 60.0 U U 60.0 U U 60.0 U U
60.0 U U 60.0 U U 60.0 U U 60.0 U U
10.0 U U 10.0 U U 10 .0 U U 10.0 U U
10.0 U U 10.0 U U 10 .0 U U 10.0 U U
974 403 8 .4 B 1 14 .1 B i

1080 411 13 .1 B 1 14 .6 B i
5 .0 U U 5 .0 U U 0.76 B 1 2 .0 B i
5 .0 U U 5 .0 U U 0.82 B 1 2 .4 B B
5 .0 U U 5 .0 U U 5.0 U U 5.0 U U
5 .0 U U 5 .0 U U 0.59 B 1 5 .0 U U

91800 105000 127000 78200
91500 110000 125000 79400

10 .0 U U 10 .0 U U 10 .0 U U 10 .0 U U
10 .0 U U 10 .0 U U 10 .0 U U 10.0 U U
50.0 U U 50.0 U U 45.3 B 1 95,5
50.0 U U 50.0 U U 47.3 B 1 95 .7
25 .0 U U 25 .0 U U 3.2 B B 25.0 U U
25 .0 U U 25 .0 U U 7.4 B 1 25.0 U U
100 U U 100 U U 695 11500 1
100 U U 100 U U 11300 11800 1
3 .0 U U 3 .0 U U 3 .0 U U 3.0 U U
3 .0 U U 3 .0 U U 1 .9 B 1 3 .0 U U

52600 41400 47900 22200
55500 43000 48600 23000

51 .1 1 32 .2 8290 1330
33 .2 33 .8 8520 1350

.2 U U .2 U U .2 U U .2 U U

.2 U U .2 U U .2 U U .2 U U
40.0 U U 40.0 U U 76.0 214
40 .0 U U 40 .0 U U 80.4 208



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page : 10 of 42

Location Code: PB-BED-MW13 PB-BED-MW14 PB-BED-MWIS PB-BED-MW16
Associated Site : TNTC WARP PRRP UTTA

Sample No: CB3025 CB3022 CB3041 CB3037

Sample Date: 10-APR-02 08-APR-02 15-APR-02 I 1-APR-02

User Test Group
Parameter -F-LL Unity Result Qual VQ Resu Oual 7Q_ Resu Qual VO Result Qual VC)

METALS
Antimony Y ug/L 60 .0 U U 60 .0 U U 60.0 U U 60.0 U U
Antimony ug/L 60 .0 U U 60.0 U U 60.0 U U 60.0 U U
Arsenic Y ug/L 2 .5 B 1 9 .0 B 1 10 .0 U U 10 .0 U U
Arsenic ug/L 10 .0 U U 9.5 B 1 10 .0 U U 10 .0 U U
Barium Y ug/L 2680 51 .4 B 1 855 18 .4 B i
Barium ug/L 2680 51 .4 B 1 856 19 .2 B i
Beryllium Y ug/L 5 .0 U U 5.0 U U 5.0 U U 5.0 U U
Beryllium ugIL 5 .0 U U 5.0 U U 5 .0 U U 5 .0 U U
Cadmium Y ug/L 5 .0 U U 5.0 U U 5.0 U U 5.0 U U
Cadmium ug/L 5 .0 U U 5.0 U U 5.0 U U 5 .0 U U
Calcium Y ug/L 364000 321000 286000 330000
Calcium ug/L 351000 325000 287000 318000
Chromium Y ug/L 10 .0 U U 3.0 B 1 10 .0 U U 10 .0 U U
Chromium ug/L 10.0 U U 3.4 B 1 10 .0 U U 10 .0 U U
Cobalt Y ug/L 50.0 U U 265 50 .0 U U 50.0 U U
Cobalt ug/l, 50.0 U U 267 50 .0 U U 50.0 U U
Copper Y ug/L 25 .0 U U 92.0 25 .0 U U 25.0 U U
Copper ug/L 25 .0 U U 94 .8 25.0 U U 25.0 U U
Iron Y ug/L 100 U U 417 100 U U 100 U U
Iron ug/L 335 1 438 142 100 U U
Lead Y ug/L 3 .0 U U 3 .6 3 .0 U U 3 .0 U U
Lead ug/L 3 .0 U U 3 .6 3 .0 U U 3 .0 U U
Magnesium Y ug/L 347000 229000 236000 32000
Magnesium ug/L 334000 230000 234000 31700
Manganese Y ug/L 18 .0 136 6 .3 B 1 6.8 B i
Manganese U911, 23 .7 136 7 .0 B 1 17.0
Mercury Y ug/L .2 U U .2 U U .2 U U .2 U U
Mercury ug/L .2 U U .2 U U .2 U U .2 U U
Nickel Y ug/L 40 .0 U U 276 40 .0 U U 40.0 U U
Nickel ug/L 40 .0 U U 278 40.0 U U 3.2 B i



Report Date: 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

Uvor Tpvt Ornyin

Parameter -fIL Units
MIETALS

Antimony Y ug/L
Antimony ug/L
Arsenic Y ug/L
Arsenic ug/L
Barium Y ug/L
Barium ug/L
Beryllium Y ug/L
Beryllium ug/L
Cadmium Y ug/L
Cadmium ug/L
Calcium Y ug/l,
Calcium ug/L
Chromium Y ug/L
Chromium ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug/L
Copper ug/L
Iron Y ugIL
Iron ug/L
Lead Y ug/L
Lead ug/L
Magnesium Y ug/L
Magnesium ug/L
Manganese Y ug/L
Manganese ug/L
Mercury Y ug/L
Mercury ug/L
Nickel Y ug/L
Nickel ug/L

Plum Brook Orunance Works
Monitoring Wells Groundwater

Data Sununary

Page: 11 of 42

PB-BED-MW17
TNTA
CB3014

1 1-APR-02

PB-BED-MW18
TNTA
CB3015

05-APR-02

PB-BED-MW19
AA2

CB3013
04-APR-02

PB-BED-MW22
DGP

CB3009
04-APR-02

Resy Qual -L'9_ Resy Qual VO Result Qual VO Result Qual VO

60.0 U U 60.0 U U 60.0 U U 60.0 U U
60.0 U U 60.0 U U 60.0 U U 60.0 U U
4.0 B 1 10 .0 U U 10 .0 U U 10.0 U U
4.5 B 1 10 .0 U U 10 .0 U U 10 .0 U U

1070 1330 852 617
1090 1290 892 620
5 .0 U U 5 .0 U U 5.0 U U 5 .0 U U
5 .0 U U 5 .0 U U 5.0 U U 5 .0 U U
5.0 U U 5.0 U U 5.0 U U 5 .0 U U
5.0 U U 5.0 U U 5.0 U U 5.0 U U

273000 1370000 109000 121000
268000 1390000 121000 123000

10 .0 U U 10 .0 U U 10.0 U U 10.0 U U
10 .0 U U 10 .0 U U 10.0 U U 10.0 U U
50.0 U U 50 .0 U U 50.0 U U 50.0 U U
50.0 U U 50 .0 U U 50.0 U U 50.0 U U
25.0 U U 25.0 U U 25 .0 U U 25.0 U U
25.0 U U 25.0 U U 15 .6 B 1 25.0 U U
100 U U 100 U U 100 U U 100 U U
100 U U 100 U U 100 U U 43.2 B i
3 .0 U U 3 .0 U U 3 .0 U U 3 .0 U U
3.0 U U 3 .0 U U 3 .0 U U 3.0 U U

243000 929000 44000 35700
250000 943000 41900 35800

10.2 B 1 107 2 .5 B 1 43 .3
8 .4 B 1 109 2 .2 B 1 45 .1
.2 U U .2 U U .2 U U .2 U U
.2 U U .2 U U .2 U U .2 U U

40.0 U U 40.0 U U 4.3 B 1 40 .0 U U
40.0 U U 40.0 U U 3 .5 B 1 40 .0 U U



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page : 12 of 42

Location Code: PB-BED-MW23 PB-BED-MW27 PB-TNTA-MWIO PB-TNTA-MWI I
Associated Site: PRRP DGP TNTA TNTA

Sample No: CB3040 CB3012 CB3042 CB3043
Sample Date: 11-APR-02 09-APR-02 15-APR-02 15-APR-02

User Test Group
Parameter YLL Unit.T Resu Qual VQ Resu Qual -KQ- Resu Qual VQ Resy _Qual VO

METALS
Antimony Y ug/L 60 .0 U U 60.0 U U 60.0 U U 60.0 U U
Antimony ug/L 60 .0 U U 60 .0 U U 60.0 U U 60.0 U U
Arsenic Y ug/L 10.0 U U 5 .2 B 1 10 .0 U U 10.0 U U
Arsenic ug/L 10.0 U U 10 .0 U U 10 .0 U U 10.0 U U
Barium Y ug/L 104 B 1 83 .6 B 1 56 .6 B 1 27 .3 B i
Barium ug/L 106 B 1 93 .8 B 1 56 .0 B 1 24 .0 B i
Beryllium Y g/L 5 .0 U U 5.0 U U 5.0 U U 5.0 U U
Beryllium ug/L 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
Cadmium Y ug/L 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
Cadmium ug/L 5 .0 U U 1 .1 B 1 5 .0 U U 5.0 U U
Calcium Y ug/L 857000 378000 177000 226000
Calcium ug/L 859000 370000 174000 206000
Chromium Y ug/L 10 .0 U U 1.4 B 1 10 .0 U U 10.0 U U
Chromium ug/L 6 .1 B 1 24 .4 10 .0 U U 2.0 B i
Cobalt Y ug/L 50 .0 U U 50 .0 U U 50.0 U U 2.4 B i
Cobalt ug/L 50 .0 U U 10 .9 B 1 50.0 U U 50.0 U U
Copper Y ug/L 25 .0 U U 25.0 U U 25.0 U U 25.0 U U
Copper ug/L 25.0 U U 6 .3 B B 25.0 U U 25.0 U U
Iron Y ug/L 4450 1 189 1 3270 100 U U
Iron ug/L 5640 1 257000 1 4710 1700
Lead Y ug/L 3 .0 U U 3.0 U U 3 .0 U U 3.0 U U
Lead ug/L 3 .0 U U 3.0 U U 3 .0 U U 3.0
Magnesium Y ug/L 575000 168000 45900 42500
Magnesium ug/L 591000 165000 45100 35200
Manganese Y ug/L 212 1460 625 80 .7
Manganese ug/L 219 4660 607 86 .5
Mercury Y ug/L .2 U U .2 U U .2 U U .2 U U
Mercury ug/L .2 U U .2 U U .2 U U .2 U U
Nickel Y ug/L 4 .8 B 1 40.0 U U 40.0 U U 3 .4 B i
Nickel ug/L 7 .2 B 1 17.7 B 1 2 .1 B 1 3 .9 B i



Report Date : 03/18/03

Location Code:
AssociatedSite:

Sample No:
Sample Date:

User Test Group
Paramot.er -EL Units

METALS

Antimony Y ug/L
Antimony ug/L
Arsenic Y ug/L
Arsenic ug/L
Barium Y ug/L
Barium ug/L
Beryllium Y ug/L
Beryllium ugIL
Cadmium Y Ug/L
Cadmium ug/L
Calcium Y ug/L
Calcium ug/L
Chromium Y ug/L
Chromium ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug/L
Copper Ug/L
hon Y ugIL
iron ug/L
Lead Y ug/L
Lead ug/L
Magnesium Y ug/L
Magnesium ug/L
Manganese Y ug/L
Manganese ug/L
Mercury Y ug/L
Mercury ug/L
Nickel Y ug/L
Nickel ug/L

Plum Brook 01 - -Ance Works
Monitoring Wells Groundwater

Data Summary

PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MWS TNTA-BEDGW-001
TNTC TNTC TNTC TNTA
CB3027 CB3028 CB3029 CB3044

10-APR-02 10-APR-02 08-APR-02 15-APR-02

Resu Qual VO Result Qual VO Resu Qual VO Resu Qual VO

60 .0 U U 60.0 U U 60 .0 U U 60.0 U UJ
60 .0 U U 60.0 U U 60 .0 U U 60.0 U Uj
10 .0 U U 10.0 U U 10.0 U U 10 .0 U Uj
10 .0 U U 10.0 U U 10 .0 U U 17 .3 1
31 .2 B 1 14 .9 B 1 21 .3 B 1 398 1
27.5 B 1 28 .6 B 1 24 .0 B 1 471 1
5 .0 U U 5 .0 U U 5 .0 U U 5.0 U Uj
5.0 U U 5 .0 U U 5 .0 U U 1 .1 B i
5 .0 U U 5 .0 U U 5 .0 U U 5.0 U Ui
5 .0 U U 5 .0 U U 5.0 U U 1 .2 B i

117000 262000 117000 577000 1
86600 254000 122000 1780000 1
10 .0 U U 10 .0 U U 10.0 U U 6 .8 B i
10 .0 U U 2.4 B 1 10.0 U U 37.2 1
50 .0 U U 3 .1 B 1 50.0 U U 50.0 U Uj
50 .0 U U 10.3 B 1 50.0 U U 12 .7 B i
25 .0 U U 25 .0 U U 25.0 U U 25.0 U UJ
25 .0 U U 25 .0 U U 25.0 U U 53.1 1
100 U U 100 U U 100 U U 152 1
61 .3 B 1 3060 1 199 33400 1
3 .0 U U 3 .0 U U 3.0 U U 3,0 U Uj
3.0 U U 2 .0 B 1 3 .0 U U 18.4 1

36400 127000 21200 349000 1
25000 128000 22200 408000 1

6 .7 B 1 448 24 .2 26.7
8 .1 B 1 684 56 .3 1830
.2 U U .2 U U .2 U U .2 U Ui
.2 U U .2 U U .2 U U .2 U Ui

40 .0 U U 6.6 B 1 40 .0 U U 40.0 U Uj
40 .0 U U 9.2 B 1 2.2 B 1 48 .8 1

Page : 13 of 42



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03

Location Code : TNTB-BEDGW-003 TNTB-BEDCiW-004 TNTC-BEDGW-001

Associated Site : TNTB TNTB TNTC
Sample No: CB3024 CB3023 CB3026

Sample Date: 10-APR-02 08-APR-02 09-APR-02

User Test Group
Parameter -EIL Units Resul Qual VO Resy Qual VQ Result Qual VQ

METALS
Antimony Y ug/L 60 .0 U U 60 .0 U U 60.0 U U
Antimony ug/L 60 .0 U U 60 .0 U U 60.0 U U
Arsenic Y ug/L 10 .0 U U 10 .0 U U 10.0 U U
Arsenic ug/L 12 .5 10 .0 U U 10.0 U U
Barium Y ug/L 1750 39 .2 B 1 18 .0 B j
Barium ug/L 1780 39 .9 B 1 16.5 B j
Beryllium Y ug/L 5 .0 U U 5 .0 U U 5 .0 U U
Beryllium ug/L 0 .66 B B 5 .0 U U 5.0 U U
Cadmium Y ugfL 5 .0 U U 5 .0 U U 5.0 U U
Cadmium ug/L 5 .0 U U 5 .0 U U 5.0 U U
Calcium Y ug/L 156000 78000 462000
Calcium ug/L 180000 76500 434000
Chro 'um Y ug/L 10 .0 U U 10 .0 U U 10.0 U U
Chromium ug/L 14 .8 10 .0 U U 10.0 U U
Cobalt Y ug/L 50 .0 U U 50 .0 U U 50.0 U U
Cobalt ug/L 10 .1 B 1 50 .0 U U 50.0 U U
Copper Y ug/L 3 .2 B j 25 .0 U U 25.0 U U
Copper ug/L 49.4 25 .0 U U 25.0 U U
Iron Y ug/L 100 U U 5550 100 U U
Iron ug/L 17100 1 6560 100 U U
Lead Y ug/L 3 .0 U U 3.0 U U 3.0 U U
Lead ug/L 7.0 3 .0 U U 3.0 U U
Magnesium Y ug/l. 67000 23400 157000
Magnesium ug/L 58900 22900 152000
Manganese Y ug/L 15.0 U U 641 5 .2 B i
Manganese ug/L 509 634 5 .1 B j
Mercury Y ug/L .2 U U .2 U U .2 U U
Mercury ug/L .2 U U .2 U U .2 U U
Nickel Y ug/L 40.0 U U 40.0 U U 40.0 U U
Nickel ug/L 37 .7 B 1 40.0 U U 40.0 U U

Page : 14 of 42



Report Date : 03/18/03

Location Code .
Associated Site .

Sample No.
Sample Date .

User Test Group
Paramptgr -EL units

MIETALS
Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug(L
Sodium Y ug(L
Sodium ug/L
Thallium Y ug/L
Tballium ug(L
Vanadium Y ug/L
Vanadium ug(L
Zinc Y ug/L
Zinc ug/L

SEAUVOLATILES
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo(a)anthracene ug/L
Benzo(a)pyr-e ug/L
Benzo(b)fluoranthene Ug/L
Benzo(ghi)perylene ug/L
Benzo(k)fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug(L
Bis(2-chloroisopropyl)ether ug/L
Bis(2-ethylhexyl)phths late ug/L
Bromophenyl phenyl ether, 4- ug(L
Butyl benzyl phthalate ug(L

Plum Brook 0 . - -nee Works
Monitoring Wells Groundwater

Data Summary

Page: 15 of 42

rr-AA2-BEDGW-001
AA2

CB3030
10-APR-02

IT-AA3-BEDGW-001
AA3

CB3033
10-APR-02

IT-ABG-BEDGW-01
ABG

CB3016
05-APR-02

IT-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result Qual VO Result Qual VO Result Qual VO Resu Qual VQ

29600 40000 432 B 1 96300
28900 40400 444 B 1 92000

5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
5.0 U U 5.0 U U 5.0 U U 5.0 U U
10.0 U U 10.0 U U 10 .0 U U 10 .0 U U
10 .0 U U 10.0 U U 10 .0 U U 10 .0 U U

103000 237000 5070 1280000
100000 237000 4900 B 1 1210000

10 .0 U U 10 .0 U U 10 .0 U U 10.0 U U
5 .2 B J B 6 .9 BJ B 10 .0 U U 8 .7 B J B

50 .0 U U 50.0 U U 50.0 U U 50 .0 U U
50 .0 U U 50.0 U U 50.0 U U 50 .0 U U
5.0 B 1 20 .0 U U 35 .4 1 2 .6 B i
6 .2 B 1 20.0 U U 35 .3 12 .9 B i

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
2.0 J 1 10 U U 10 U U 0.91 1 1
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page : 16 of 42

Location Code: rF-TNTB-BEDGW-001 rr-TNTB-BEDGW-002 MK-MW16 MK-MW17
AssociatedSite : TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group
Parameter -FIL units Result Qual VQ Resu Qual VQ Res Qual VO Result Qual VQ

METALS
Potassium Y ug/L 38300 1 5790 1 1120 B 1 1460 B i
Potassium ug/L 43400 1 6070 1 1360 B 1 1470 B i
Selenium Y ug/L 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
Selenium ug/l, 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
Silver Y ug/L 10 .0 U U 10.0 U U 10 .0 U U 10 .0 U U
Silver ug/L 10 .0 U U 10.0 U U 10 .0 U X 10.0 U U
Sodium Y ug/L 366000 106000 6040 3260 B i
Sodium ug/L 435000 109000 6030 3240 B i
Thallium. Y ug/L 10 .0 U U 10.0 U U 10 .0 U U 10 .0 U U
Thallium ug/L 10 .0 U U 10 .0 U U 10 .0 U U 8 .6 BJ B
Vanadium Y ug/L 50.0 U U 50.0 U U 50 .0 U U 50.0 U U
Vanadium ug/L 50.0 U U 50.0 U U 2.0 B 1 50.0 U U
zinc Y ug/L 20.0 U U 20.0 U U 70 .1 1 200
Zinc ug/L 2 .6 B 1 20 .0 U U 59 .8 194

SENUVOLATILES
Acenaphthene ug/L 10 U U 10 U U 10 U U 10 U U
Acenaphthylene ug/L 10 U U 10 U U 10 U U 10 U U
Anthracene U911, 10 U U 10 U U 10 U U 10 U U
Benzo(a)anthracene ug(L 10 U U 10 U U 10 U U 10 U U
Benzo(a)pyrene ug/L 10 U U 10 U U 10 U U 10 U U
Benzo(b)fluoranthene ug(L 10 U U 10 U U 10 U U 10 U U
Benzo(ghi)perylene ug/l, 10 U U 10 U U 10 U U 10 U U
Benzo(k)fluoranthene ug/L 10 U U 10 U U 10 U U 10 U U
Bis(2-chloroethoxy)methane ug/L to U U 10 U U 10 U U 10 U U
Bis(2-chloroethyl)ether ug/L 10 U U 10 U U 10 U U 10 U U
Bis(2-chloroisopropyl)ether ug/L 10 U U 10 U U 10 U U 10 U U
Bis(2-etbylhexyl)phthalate ug(L 10 U U 10 U U 10 U U 10 U U
Bromophenyl p'---vl ether, 4- ug(L 10 U U 10 U U 10 U U 10 U U
Butyl benzyl ~ te ug/L 10 U U 10 U U 10 U U 10 U U



Report Date: 03/18/03

Location Code:
Associated Site.-

Sample No:
Sample Date:

User Test Group
Parampt-or -EIL Units

MIETALS
Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
Thallium. Y u&/L
Thallium. ug/L
Vanadium Y ug/L
Vanadium ug/L
Zinc Y Ug/-L
zinc ug/L

SEMIVOLATTLES
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene U.91L
Benzo(a)anthracene ug/L
Benzo(a)pyrene ug/L
Benzo(b)fluoranthene ug/L
Benzo(ghi)perylene ug/L
Benzo(k)fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)edier ug/L
Bis(2-chloroisopropyl)ether ug/L
Bis(2-ethylhexyl)phthalate ug/L
Bromophenyl phenyl ether, 4- ug/l,
Butyl benzyl phthalate ug/L

Plum Brook 6. once Works
Monitoring Wells Groundwater

Data Sununary
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PB-BED-MW13
TNTC
CB3025

10-APR-02

PB-BED-MW14
WARP
CB3022

08-APR-02

PB-BED-MW15
PRRP
CB3041
15-APR-02

PB-BED-MW16
LTITA
CB3037

I I -APR-02

Resu Qual VO Result Qual VO Result Qual VO Resu Qual VO

95000 57000 1 75900 1 4700 B i
89000 56800 1 75100 j 4420 B i

5 .0 U U 7A 5 .0 U U 5.0 U U
5 .0 U U 7 .8 5 .0 U U 5.0 U U

10 .0 U U 10 .0 U U 10 .0 U U 10 .0 U U
10 .0 U U 10 .0 U U 10 .0 U U 10 .0 U U

1210000 1010000 716000 31700
1150000 1020000 705000 30100

10 .0 U U 10.0 U U 10.0 U U 6.2 B J B
5 .1 B J B 10.0 U U 10.0 U U 5.9 B J B
50 .0 U U 5 .8 B 1 50.0 U U 50.0 U U
50.0 U U 5 .5 B 1 50.0 U U 50.0 U U
9.5 B j 68 .2 j 9 .4 B j 365
7 .1 B 1 64 .8 20 .0 U U 20.0 U U

to U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
to U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
5.2 J i to U U 1 .8 J 1 2 .1 J i
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U



ReportDate: 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter EIL Units

METALS
-

Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
lballium. Y ug/L
Thallium ug/L
Vanadium Y ug/L
Vanadium ug/L
Zinc Y ug/L
Zinc ug/L

SEN"OLATILES
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo(a)anthracene ug/L
Benzo(a)pyrene ug/L
Benzo(b)fluoranthene U911,
Benzo(ghi)perylene ug/L
Benzo(k)fluoraathene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug/L
Bis(2-chloroisopropyl)ether ug/L
Bis(2-etbylhexyl)phthalate ugtL
Bromophenyl I ether, 4- ug/L
Butyl benzyl i. ate ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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PB-BED-MW17
TNTA
CB3014

I I -APR-02

PB-BED-MW18
TNTA
CB3015

05-APR-02

PB-BED-MW19
AA2

CB3013
04-APR-02

PB-BED-MW22
DGP

CB3009
04-APR-02

Result Qual VQ Result Qual KQ Result Pual VQ Result Qual VQ

66900 187000 1 42900 1 2470 B i

67200 188000 1 41500 1 2500 B i

5 .0 U U 5 .0 U U 5.0 U U 5.0 U U

5 .0 U U 5 .0 U U 5.0 U U 5.0 U U
10 .0 U U 10 .0 U U 10.0 U U 10 .0 U U
10 .0 U U 10 .0 U U 10.0 U U 10.0 U U

582000 4000000 92900 19100
583000 4050000 88400 19200

10 .0 U U 10 .0 U U 10.0 U U 10.0 U U
6 .7 B J B 10 .0 U U 10.0 U U 10.0 U U

50 .0 U U 50.0 U U 50.0 U U 50 .0 U U
50.0 U U 50 .0 U U 50.0 U U 50.0 U U

10 B 1 9 .1 B 1 3 .1 B 1 12 .7 B i
5 .7 B 1 48 .1 31 .3 20.2

10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U to U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
4 .0 J 1 10 U U 9.7 J 1 10 U U
10 U Ui 10 U U 10 U U 10 U U

10 U Ui 10 U U 10 U U 10 U U



Report Date : 03/18/03

Location Co&
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -EIL Units

METALS
Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
Thallium Y ug/L
Thallium ug/L
Vanadium Y ug/L
Vanadium ug/L
Zinc Y ug(L
Zinc ug/L

SEMIVOLATILES
Acenaphthene ug/L
Acenaphthylene ugfL
Anthracene U911-
Benzo(a)anthracene ug/L
Benzo(a)pyrene ugIL
Benzo(b)fluoranthene ug/L
Benzo(ghi)perylene ug/L
Benzo(k)fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroothyl)ether ug/L
Bis(2-chloroisopropyl)ether ug/L
Bis(2-ethylbexyl)phthalate ug/L
Bromophenylphenyl ether, 4- ug/L
Butyl benzyl phthalate ug/L

Plum Brook 01 --dnce Works

Monitoring Wells Groundwater

Data Summary
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PB-BED-MW23
PRRP
CB3040

I I-APR-02

PB-BED-MW27
DGP

CB3012
09-APR-02

PB-TNTA-MWIO
TNTA
CB3042

15-APR-02

PB-TNTA-MWII
TNTA
CB3043

I5-APR-02

Result Qual VO Result Qual VO Result Qual VO Resy Qual VO

91900 32100 1450 B 1 176 B i
96000 30400 1420 B 1 5000 U U

5.0 U U 5.0 U U 5.0 U U 5.0 U U
5 .0 U U 5.0 U U 5.0 U U 5.0 U U

10 .0 U U 10 .0 U U 10 .0 U U 10 .0 U U
10 .0 U U 10 .0 U U 10 .0 U U 10.0 U U

1810000 103000 28600 11500
1810000 98100 28600 7210

10 .0 U U 10 .0 U U 10 .0 U U 10 .0 U U
10.0 U U 10 .0 U U 10 .0 U U 10 .0 U U
50.0 U U 50 .0 U U 50 .0 U U 50 .0 U U
50.0 U U 7.8 B 1 50.0 U U 1 .9 B i
8 .6 B 1 3 .0 B 1 30.4 1 26 .8 1
3 .0 B 1 18 .5 B 1 31 .8 1 5 .9 B i

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 1 .0 U U 10 U U
10 U U 10 U U 10 U U to U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
3.3 J 1 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U



Report Date : 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -FLL Units

METALS
Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/l,
Sodium ug/L
Thallium Y ug/L
'Ibatlium ug/L
Vanadium Y ug/L
Vanadium ug/L
Zinc Y ug/l,
Zinc ug/l,

SENWOLATILES
Acenaphthene ug/l,
Acenaphthylene ug/L
Anthracene ug/L
Benzo(a)aathracene ug/L
Benzo(a)pyrene ug/L
Benzo(b)fluoranthene ug/L
Benzo(ghi)perylene ug/L
Benzo(k)fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chlomethyl)ether ug/L
Bis(2-chloroisopropyl)ether ug/L
Bis(2-ethylhexyl)phthalate ug/L
Bromophenyl - I effier, 4- U911-
Butyl benzyl pi- Ae ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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PB-TNTC-MW3
TNTC
CB3027
10-APR-02

PB-TNTC-MW4
TNTC
CB3028

10-APR-02

PB-TNTC-MW5
TNTC
CB3029

08-APR-02

TNTA-BEDGW-001
TNTA
CB3044
15-APR-02

Result Qual VQ Result Qual -EV- Result Qual VC) Resu Qual VQ

1000 B 1 15200 326 B 1 310000 1
406 B 1 15500 451 B 1 334000 1
5 .0 U U 5.0 U U 5.0 U U 4.5 B i
5 .0 U U 5.0 U U 5.0 U U 5.0 U UJ
10 .0 U U 10.0 U U 10.0 U U 10.0 U Ui

10 .0 U U 10.0 U U 10.0 U U 10.0 U Ui
24400 63300 28400 1540000 1
16300 62600 29600 1610000 1
10 .0 U U 10 .0 U U 10.0 U U 10 .0 U Ui

5.9 B J B 10 .0 U U 10.0 U U 10 .0 U Ui
50 .0 U U 50 .0 U U 50.0 U U 50 .0 U Uj
50 .0 U U 2.1 B 1 50.0 U U 36.9 B i
18 .2 B 3 7 .9 B 1 16.0 B 1 5 .7 B i
4 .7 B 1 13 .0 B 1 2.8 B 1 425 1

10 U U 10 U U 10 U U 10 U U

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U



PlumBrook Oruaance Works

Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03

Location Code: TNTB-BEDGW-003 TNTB-BEDGW-004 TNTC-BEDGW-001
Associated Site : TNTB TNTB TNTC

Sample No: CB3024 CB3023 CB3026

Sample Date : 10-APR-02 08-APR-02 09-APR-02

User Test Group
Parameter -ELL Unity

METALS
Potassium Y ug/L
Potassium Ug/L
Selenium Y ug/L
Sel i ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
Thallium Y ug/L
Thallium ug/l,
Vanadium Y ug/L
Vanadium ug/L
Zinc Y ug/L
Zinc ug/L

SENUVOLATILES
Acenaphthene
Acenaphthylene
Antbracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl phenyl ether, 4-
Butyl benzyl phthalate

Resu Qual VO Result Qual 1~2- Resu Qual VO

137000 850 B 1 10900
136000 851 B 1 9610

5 .0 U U 5.0 U U 5 .0 U U
5.6 5.0 U U 5.0 U U

10 .0 U U 10.0 U U 10.0 U U
10 .0 U U 10.0 U U 10.0 U U

1120000 6840 57100
849000 6660 51900

10 .0 U U 10.0 U U 10.0 U U
7 .7 B J B 10.0 U U 4.8 B J B
6 .3 B 1 50.0 U U 50.0 U U

23.2 B 1 50 .0 U U 50.0 U U
20 .0 U U 45 .9 1 20.0 U U
98.7 51 .3 20.0 U U

U91L 10 U U 10 U U 10 U U

Ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U I U
ug/L 10 U U 10 U U 10 U U
ugfL 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U

Ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
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ReportDate: 03/18/03

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameter -FIL unity

SENUVOLATELES
Carbazole ug/l,
Chloro-3-methylphenol, 4- ug/L
Chloroaniline, 4- ug/L
Chloroaaphthalene, 2- ug/L
Chlorophenol, 2- ug/L
Chlorophenyl phenyl ether, 4- ug/L
Chrysene Ug/l,
Di-n-butyl phthalate ug/l,
Di-n-octyl phthalate ugfL
Dibenz(a,h)anthracene ugIL
Dibenzofuran ug/L
Dichlorobenzene, 1,2- ug/L
Dichlorobenzene, 1,3- U911-
Dichlorobenzene, 1,4- ug/L
Dichlorobenzidine, 3,3'- ug/L
Dichloraphenol, 2,4- ug/L
Diethyl phthalate ug/l,
Dimethyl phthalate ug/L
Dimethylphenol, 2,4- ug/L
Dinitro-2-methylphenol, 4,6- ug/L
Dinitrophenol, 2,4- ugfL
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
Fluoranthene ug/L
Fluorene Ug/L
Hexachlorobenzene U91L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadiene ug/l,
Hexachloroetb ug/L
lndeno(1,2,3-ca-, . ,ene ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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IT-AA2-BEDGW-001
AA2

CB3030
I O-APR-02

IT-AA3-BEDGW-001
AA3

CB3033
10-APR-02

IT-ABG-BEDGW-01
ABG

CB3016
05-APR-02

rr-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Resu Qual VO Resu Qual -KQ- Result Qual VQ Result Qual VQ

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 0.54 J i
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
to U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U 50 U U 50 U U 50 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
1 .8 J 1 10 U U 10 U U 10 U U
50 U U 50 U U 50 U U 50 U U
50 U Uj 50 U UJ so U U 50 U Uj
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 1 .2 J i
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U 50 U U 50 U U 50 U U
10 U U .10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U



ReportDate : 03/18/03

User Test Group

SEAUVOLATILES
Carbazole
Chloro-3-methylphonol, 4-
Chloroaniline, 4-
Chloronaphthalene, 2-
Chlorophenol, 2-
Chlorophenyl phenyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzolluran
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine, 3,31-
Dichlorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
HexacWorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Plum Brook G . nce Works
Monitoring Wells Groundwater

Data Summary
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Location Code: rr-TNTB-BEDGW-001 rr-TNTB-BEDGW-002 MK-MW16 MK-MW17
Associated Site : TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

-EL unity Resy Qual VO Resu Qual VO Result Qual -KQ- Resy Qual VO

ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U

ugIL 10 U U 10 U U 10 U U 10 U U
ug/l, 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 50 U U so U U 50 U U 50 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L so U U 50 U U 50 U U 50 U U
ug/L 50 U U 50 U U 50 U U 50 U Uj
ug/l, 10 U U 10 U U 10 U - U 4.0 J i
ug/L 10 U U 10 U U 10 U U 1 .4 J i
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/l, 50 U U 50 U U 50 U U 50 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U



Report Date: 03/18/03

Location Code :
Associated Site :

Sample ]Vo :
Sample Date :

User Test Group
Parameter -FA Units

SEAUVOLATILES

Carbazole ug/L
Cbloro-3-methylphenol, 4- ug/L
ChloToaniline, 4- ug/L
Chloronaphthalene, 2- ug/L
Chlorophenol, 2- ug/L
Chlorophenylphenyl ether, 4- ugtL
Chrysene ug/L
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate ug/L
Dibenz(a,h)anthracene ug/L
Dibenzofuran ug/L
Dichlorobenzene, 1,2- ug/L
Dichlorobenzene, 1,3- U911-
Dichlorobenzene, 1,4- ug/L
Dichlorobenzidine, 3,3'- ug/L
Dichlorophenol, 2,4- ug/L
Diethyl pbthalate ug/L
Dimethyl phthalate ug/L
Dimethylphenol, 2,4- ug/L
Dinitro-2-methylphenol, 4,6- ug/L
Dinitrophenol, 2,4- ug/L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadieae ug/L
Hexachloroetl, ug/L
Indeno(1,2,3--. ene ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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PB-BED-MW13
TNTC
CB3025
10-APR-02

PB-BED-MW14
WARP
CB3022

08-APR-02

PB-BED-MW15
PRRP
CB3041
15-APR-02

PB-BED-MW16
UTTA
CB3037

11-APR-02

Result Qual VQ Resy flgial VQ Resy -Qual VO Result Oual VO

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U to U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
10 U U 100 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U so U U 50 U U 50 U U

10 U U 10 U U 10 U U 10 U U

10 U U 10 U U 10 U U 10 U U

10 U U 10 U U 10 U U 10 U U

21 10 U U 6 .8 J 1 13

50 U U 50 U U 50 U U 50 U U

50 U Ui 50 U U 50 U UJ 50 U Ui

10 U U 19 10 U U 10 U U

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
1 .4 J 1 10 U U 10 U U 1 .8 1 1

10 U U 10 U U 10 U U 10 U U

10 U U 10 U U 10 U U 10 U U

50 U U 50 U U 50 U U 50 U U

10 U U 10 U U 10 U U to U U

10 U U 100 U U 10 U U 10 U U



Report Date : 03/18/03

User Test Group

SENUVOLATILES
Carbazole
Chloro-3-methylphenol, 4-
Chloroaniline, 4-
Chloronaphthalene, 2-
Chlorophenol, 2-
Chlorophenyl phenyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibeaz(a,h)anthracene
Dibenwfuran
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine, 3,3'-
Dichlorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Dinitro-2-mothylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Plum Brook Orouance Works
Monitoring Wells Groundwater

Data Summary
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Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW17
TNTA
CB3014
11-APR-02

PB-BED-MWI8
TNTA
CB3015

05-APR-02

PB-BED-MW19
AA2

CB3013
04-APR-02

PB-BED-MW22
DGP

CB3009
04-APR-02

-EL Units Result Qual VO Result Qual VO Result Qual -KP_ Resy Qual VO

ug/L 10 U Ui 10 U U 10 U U 10 U U

U.9/1. to U Ui 10 U U 10 U U 10 U U

ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Uj 10 U U 10 U U 10 U U

ug/L 10 U Uj 10 U U 10 U U 10 U U

ug/L 10 U Ui 10 U U 10 U U 10 U U

Ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U

ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U

ug/L 10 U Ui 10 U U 10 U U 10 U U

ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 50 U UJ 50 U U 50 U U 50 U U

U91L 10 U Ui to U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 3 .0 J 1 12 10 U U 10 U U
ug/l, 50 U Ui 50 U U 50 U U 50 U U
ug/L 50 U Uj 50 U U 50 U U 50 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U

U.9/1- to U Ui 10 U U 10 U U 10 U U

U911, 50 U Ui 50 U U 50 U U so U U
Ug/L 10 U Ui 10 U U 10 U U 10 U U
ug/L 10 U Ui 10 U U 10 U U 10 U U



Report Date : 03/18/03

User Test Group

SEMIVOLATILES
Carbazole
Chlom-3-methylphenol, 4-
Chloroaniline, 4-
Chlomnaphthalene, 2-
Chlorophenol, 2-
Chlorophenyl phenyl ether, 4-
Cbrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlombenzidine, 3,3'-
Dichlorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethr
Indeno(1,2,3-r. ne

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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Location Code:
AssociatedSite :

Sample No:
Sample Date:

PB-BED-MW23
PRRP
CB3040

I I -APR-02

PB-BED-MW27
DGP

CB3012
09-APR-02

PB-TNTA-MWIO
TNTA
CB3042

15-APR-02

PB-TNTA-MWI I
TNTA
CB3043
15-APR-02

-FA Units Resu Pual VQ Result Qual VQ Resu Qual VQ Resu Qual VQ

ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L so U U 50 U U 50 U U 50 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 0 .68 J 1 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 51 5 .1 J 1 10 U U 10 U U
ug/L 50 U U 50 U U 50 U U 50 U U
ug/l, 50 U Uj so U Ui so U Ui 50 U Ui
ug/L 10 U U 10 U U 10 U U 10 U U
Ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 1 .4 J 1 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 50 U U 50 U U 50 U U 50 U U
ug/L 10 U U 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U 10 U U



Plum Brook G. -Ance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03

Location Code.,
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameter -EIL Units

SEMVOLATILES
Carbazole ug/L
Chloro-3-methylphenol, 4- ug/L
Chloroaniline, 4- ug/L
Chloronaphthalene, 2- ug/L
Chlorophenol, 2- ug/L
Chlorophenyl phenyl ether, 4- ug/L
Chrysene ug/l,
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate Ug/l,
Dibenz(a,h)anthracene Ug/l,
Dibenzofurun ug/L
Dichlorobenzene, 1,2- ug(L
Dichlorobenzene, 1,3- ug(L
Dichlorobenzene, 1,4- ug/l,
Dichlorobenzidine, 3,3'- ug/L
Dichlorophenol, 2,4- ug/L
Diethyl phthalate ug/L
Dimethyl phthalate ug/L
Dimethylphenol, 2,4- ug/l,
Dinitro-2-methylphenol, 4,6- ug/l,
Dinitrophenol, 2,4- ug/L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- Ug/l,
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentachene ug/L
Hexachloroethane ugIL
Indeno(1,2,3-ed)pyrene ug/L
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PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MWS TNTA-BEDGW-001
TNTC TNTC TNTC TNTA
CB3027 CB3028 CB3029 CB3044

10-APR-02 10-APR-02 08-APR-02 15-APR-02

Resu Qual VO Result Qual VO Result Qual VO Resu Qual VO

10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U Ui
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U Ui
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 0.62 J i
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U so U U 50 U U 50 U U
10 U U 10 U U 10 U U 10 U Ui
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 18 1
50 U U 50 U U 50 U U 50 U Ui
50 U Ui 50 U Ui so U U 50 U Ui
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 1.9 1 1
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U so U U 50 U U 50 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03

User Test Group
Parameter

SEAUVOLATILES
Carbazole
Chloro-3-methylphenol, 4-
Chloroarritine, 4-
Chloronaphthalene, 2-
Chlorophenol, 2-
Chlorophenyl phenyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine, 3,3'-
DicMorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
HexachlorucycIopentadiene
HexachloroetY
Indeno(l,2,3-c,,,jrene

Location Code:
Associated Site :

Sample No:
Sample Date:

-EIL Units

TNTB-BEDGW-003
TNTB
CB3024
10-APR-02

TNTB-BEDGW-004
TNTB
CB3023

08-APR-02

TNTC-BEDGW-001
TNTC
CB3026

09-APR-02

Result Qual VQ Result Qual VQ Result Qual ZQ-

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L to U U 10 U U 10 U U

Ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

Ug/L 10 U U 10 U U 10 U U

ug/l, 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/l, 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 50 U U 50 U U 50 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 50 U U 50 U U so U U

ug/L 50 U Ui so U U 50 U UJ

U911, 10 U U 10 U U 10 U U

ugIL 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ugfL 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U

ug/L 50 U U so U U so U U

U911- 10 U U 10 U U 10 U U

Ug/L 10 U U 10 U U 10 U U
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Report Date : 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -FLL Units

SENOVOLATILES
Isophorone ug/l,
Methylnaphthalene, 2- ug/L
Methylphenol, 2- ug/l,
Methylphenol, 4- ug/l,
Naphthalene ug/L
Nitroaniline, 2- ug/L
Nitroaniline, 3- ug/L
Nitroaniline, 4- ug(L
Nitrobenzene, ug/L
Nitrophenol, 2- ug(L
Nitrophenol, 4- ug/L
Pentachlorophenol ug(L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L
Trichlorobe.nzene, 1,2,4- ug/L
Trichlorophenol, 2,4,5- Ug/L
Trichlorophenol, 2,4,6- ug/L
n-Nitroso-di-n-propylamine Ug/L
n-Nitrosodiphenylamine ug/L

VOLATILES
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone, 2-
Carbon disulfide
Carbon tetrachloride

Plum Brook G . nce Works
Monitoring Wells Groundwater

Data Summary

rr-AA2-BEDGW-001
AA.2

CB3030
10-APR-02

rr-AA3-BEDGW-001
AA.3

CB3033
10-APR-02

rr-ABG-BEDGW-01
ABG

CB3016
05-APR-02

rr-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Page: 29 of 42

Result Qual VO Result Qual VO Resu Qual ZQ- Resu Qual VO

10 U U 10 U U 10 U U 10 U U
3 .2 J 1 10 U U 10 U U 23
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
2.5 J 1 0 .70 1 1 10 U U 16
50 U U 50 U U 50 U U 50 U U
50 U U 50 U U 50 U U 50 U U
50 U U 50 U U 50 U U 50 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
so U U 50 U U 50 U U 50 U U
50 U U 50 U U 50 U U 50 U U
10 U U 10 U U 10 U U 1 .9 1 1
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U to U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U

ug/L so U R 100 U R 10 U R 140 J i
ug/L 4 .8 J 1 8 .0 1 1 1 .0 U U 36 J i
ug/L 5 .0 U U 10 U U 1 .0 U U 100 U U
ug/L 5 .0 U U 10 U U 1 .0 U U 100 U U
ug/L 10 U U 20 U U 2.0 U U 200 U U
ug/L 25 U R 50 U R 5.0 U R 500 U R
ug/L 0.84 J 1 10 U U 1 .0 U U 100 U U
ug/L 5 .0 U U 10 U U 1.0 U U 100 U U



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page: 30 of 42

Location Code: rF-TNTB-BEDGW-001 rF-TNTB-BEDGW-002 MK-MW16 MK-MW17

Associated Site : TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038

Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group
Paramiotpr -FA Unitv Result Qual VQ Result Qual VO Resu Qual VQ Result Qual -!D_-

SEAUVOLATILES
Isophorone ug/L 10 U U 10 U U 10 U U 10 U U
Methylnaphthalene, 2- ug/L 10 U U 10 U U 10 U U 10 U U
Methylphenol, 2- ug/L 10 U U 10 U U 10 U U 10 U U
Methylphenol, 4- ug/L 10 U U 10 U U 10 U U 10 U U
Naphthalene ug/L 10 U U 10 U U 10 U U 10 U U
Nitroanihne, 2- -911, 50 U U 50 U U 50 U U 50 U U
Nitroaniline, 3- ug/L 50 U U 50 U U 50 U U 50 U U
Nitroaniline, 4- ug/L 50 U U 50 U U 50 U U 50 U U
Nitrobenzene ug/L 10 U U 10 U U 10 U U 10 U U
Nitrophenol, 2- ug/L 10 U U 10 U U 10 U U 10 U U
Nitrophenol, 4- ug/l, 50 U U 50 U U 50 U U 50 U U
Pentachlorophenol ug/L so U U 50 U U 50 U U 50 U U
Phenanthrene ugIL 10 U U 10 U U 10 U U 10 U U
Phenol ug/L 10 U U 10 U U 10 U U 10 U U
Pyrene ug/L 10 U U 10 U U 10 U U 10 U U
Trichlorobenzene, 1,2,4- U&/L 10 U U 10 U U 10 U U 10 U U
Trichlorophenol, 2,4,5- ug/L 10 U U 10 U U 10 U U 10 U U
Trichlorophenol, 2,4,6- ug/L 10 U U 10 U U 10 U U 10 U U
n-Nitroso-di-n-propylamine ug/L 10 U U 10 U U 10 U U 10 U U
n-Nitrosodiphenylamine ug/L 10 U U 10 U U 10 U U 10 U U

VOLATILES
Acetone ug/L 2 .3 J B 3 .2 J B 10 U R 2 .4 J i
Benzene ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
Bromodichloromethane ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
Bromoform ugIL 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
Bromomethane ugIL 2 .0 U U 2.0 U U 2.0 U Li 2 .0 U U
Butanone, 2- ug/L 5 .0 U U 5.0 U U 5.0 U U 5.0 U R
Carbon disulfie ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
Carbon tetracl ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U



Plum Brook C nee Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page : 31 of 42

Location Code: PB-BED-MW13 PB-BED-MW14 PB-BED-MWIS PB-BED-MW16
Associated Site: TNTC WARP PRRP UTTA

Sample No: CB3025 CB3022 CB3041 CB3037
Sample Date: 10-APR-02 08-APR-02 15-APR-02 11-APR-02

User Test Group
Parameter EL Units Resu Qual VO Resu Qual KQ Result Qual VO Result Qual VO- - -

SENUVOLATILES
Isophorone ug/L 10 U U 10 U U 10 U U 10 U U
Methylnaphthalene, 2- ugIL 34 10 U U 27 24
Methylphenol, 2- ug/l, 6 .0 J 1 10 U U 3.9 J 1 0 .88 1 1
Methylphenol, 4- ug/L 5 .8 J 1 10 U U 5 .6 J i to U U
Naphthalene ug/L 34 10 U U 25 5 .0 J i
Nitroaniline, 2- ug/L 50 U U 50 U U 50 U U 50 U U
Nitroaniline, 3- ug/L 50 U U 150 50 U U 50 U U
Nitroaniline, 4- ug/L 50 U U 50 U U 50 U U 50 U U
Nitrobenzene ug/L 10 U U 10 U U 10 U U 10 U U
Nitrophenol, 2- ug/L 10 U U 10 U U 10 U U 10 U U
Nitrophenol, 4- ug/L so U U 50 U U 50 U U 50 U U
Pentachlorophenol ug/L 50 U U 50 U U 50 U U 50 U U
Phenimthrene ug/L 1 .9 1 1 10 U U 1 .3 J 1 2.6 J i
Phenol ug/L I 1 10 U U 15 1 .0 1 j
Pyrene ug/L 10 U U 10 U U 10 U U 10 U U
Tfichlorobenzene, 1,2,4- ug/L 10 U U 10 U U 10 U U 10 U U
Trichloropheno4 2,4,5- ug/L 10 U U 10 U U 10 U U 10 U U
Trichlorophenol, 2,4,6- ug/L 10 U U 10 U U 10 U U 10 U U
n-Nitroso-di-n-propylamine ug/L 10 U U 10 U U 10 U U 10 U U
n-Nitrosodiphenylamine ug/L 10 U U 10 U U 10 U U 10 U U

VOLATILES
Acetone ug/L 500 U R 50 U R 87 J 1 60 J i
Benzene Ug/L 410 1 5.0 U U 600 150 1
Bromodichloromethane ug/L 50 U U 5.0 U U 20 U U 10 U U
Bromoform ug/L 50 U U 5.0 U U 20 U U 10 U U
Bromomethane ug/L 100 U U 10 U R 40 U U 20 U U
Butanone, 2- ug/L 250 U R 25 U Uj 100 U R 50 U R
Carbon disulfide ug/L 50 U U 5.0 U U 3.1 J 1 10 U U
Carbon tetrachloride ug/L 50 U U 5.0 U U 20 TJ U 10 U U



Report Date : 03/18/03

Location Code .
Associated Site .

Sample No.
Sample Date .

User Test Group
Paramater -FIL units

SEAUVOLATILES
Isophorone ug/L
Methylmphthalene, 2- ug/l,
Methylphenol, 2- ug/l,
Methylphenol, 4- ug/L
Naphthalene ug/L
Nitroaniline, 2- ug/L
Nitroaniline, 3- ug/l,
Nitroaniline, 4- ug/L
Nitrobenzene ugIL
Nitropbenol, 2- ug/L
Nitropheaol, 4- ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/l,
Pyrene ug/L
Trichlorobenzene, 1,2,4- ug/L
Trichlorophenol, 2,4,5- ug/L
Trichlorophenol, 2,4,6- U911-
a-Nitroso-di-n-propylamine ug/l,
n-Nitrosodiphenylamine ug/L

VOLATILES
Acetone ug/L
Benzene ug/L
Bromodichloromethane ugfL
Bromoform ugIL
Bromomethane U911-
Butanone, 2- U911-
Carbon disulf; U91L
Carbon tetrac, ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary
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PB-BED-MW17
TNTA
CB3014

11-APR-02

PB-BED-MW18
TNTA
CB3015

05-APR-02

PB-BED-MW19
AA2

CB3013
04-APR-02

PB-BED-MW22
DGP

CB3009
04-APR-02

Result Qual VO Result Oual VO Resu Qual VQ Resu Qual VO

10 U Ui 10 U U 10 U U 10 U U
7 .5 J 1 53 J 1 10 10 U U
10 U Ui 4.7 J 1 10 U U 10 U U
1 .4 J 1 4.4 J 1 10 U U 10 U U
10 1 9.9 1 1 6.1 J 1 10 U U
50 U Ui 50 U U 50 U U so U U
50 U Ui 50 U U 50 U U 50 U U
50 U Ui so U U 50 U U 50 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
50 U Ui 50 U U 50 U U so U U
50 U UJ 50 U U 50 U U 50 U U
10 U Ui 10 U U 0.74 J 1 10 U U
2.0 J 1 1 .4 J 1 10 U 'U 10 U U
10 U Ui 10 U U 10 U U 10 U U
to U Ui 10 U U 10 U U 10 U U
to U Uj 10 U U 10 U U 10 U U
to U Ui 10 U U 10 U U 10 U U
10 U Ui 10 U U 10 U U 10 U U
10 U Uj 10 U U 10 U U 10 U U

200 U R so U R 500 U R 400 U R
13 J 1 14 1 42 J 1 40 U U
20 U U 5.0 U Uj 50 U U 40 U U
20 U U 5.0 U Uj 50 U U 40 U U
40 U U 10 U R 100 U U 80 U U
100 U R 25 U UJ 250 U R 200 U R
2.3 J 1 4 .8 J 1 50 U U 40 U U
20 U U 5.0 U UJ 50 U U 40 U U



Report Date: 03/18/03

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameter -FIL Unit~v

SEMIVOLATILES
Isophorone ug/L
Methylnaphthalene, 2- ug/L
Methylphenol, 2- ug/L
Methylphenol, 4- ug/L
Naphthalene ug/L
Nitroaniline, 2- ug/L
Nitroanitine, 3- ug/L
Nitroaniline, 4- ug/L
Nitrobenzene ug/L
Nitrophenol, 2- ug/L
Nitrophenol, 4- ug/L
Pentachlorophenol ug/L
Phonanthrene ug/L
Phenol ug/L
Pyrene ug/L
Trichlorobenzene, 1,2,4- ug/L
Trichlorophenol, 2,4,5- ug/L
Trichlorophenol, 2,4,6- ug/L
a-Nitroso-di-n-propylaniine ug/L
n-Nitrosodiphenyl ug/L

VOLATILES
Acetone ug/L
Benzene ug/L
Bromodichloromethane U911,
Bromoform ug/L
Bromomethane Ug/L
Butanone, 2- ug/L
Carbon disulfide ug/L
Carbon tetrachloride ug/L

Plum Brook Oruuance Works
Monitoring Wells Groundwater

Data Summary

PB-BED-MW23
PRRP
CB3040

I I-APR-02

PB-BED-MW27
DGP

CB3012
09-APR-02

PB-TNTA-MWIO
TNTA
CB3042

15-APR-02

PB-TNTA-MW1 I
TNTA
CB3043
15-APR-02

Result Qual VO Result Qual VO Result Qual VC) Resu Qual VO

10 U U 10 U U 10 U U 10 U U
32 18 10 U U 10 U U
37 0.89 J 1 10 U U 10 U U
43 1 .1 1 1 10 U U 10 U U
31 14 10 U U 10 U U
50 U U 50 U U 50 U U 50 U U
50 U U so U U so U U 50 U U
so U U 50 U U 50 U U 50 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
50 U U 50 U U 50 U U 50 U U
50 U U 50 U U 50 U U 50 U U
2.4 J 1 0.75 J 1 10 U U 10 U U
150 2 .0 J 1 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U
10 U U 10 U U 10 U U 10 U U

1400 1 100 1 1 6.8 J 1 1 .7 J j
2500 70 1 1 .0 U U 1.0 U U
100 U U 20 U U 1.0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1.0 U U
200 U U 40 U U 2.0 U U 2.0 U U
500 U R 100 U R 5.0 U R 5 .0 U R
100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U
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Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03 Page: 34 of 42

Location Code: PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MW5 TNTA-BEDGW-001

Associated Site : TNTC TNTC TNTC TNTA

Sample No: CB3027 CB3028 CB3029 CB3044

Sample Date: 10-APR-02 10-APR-02 08-APR-02 15-APR-02

User Test Group
Parameter -EL Units Result Qual VO Result Qual -KQ- Result Qual VQ Resu ~Qual VO

SENUVOLATILES
Isophorone ug/L 10 U U 10 U U 10 U U 10 U U

Methylnaphthalene, 2- ug/L 10 U U 10 U U 10 U U 47
Methylphenol, 2- ug/L 10 U U 10 U U 10 U U 12 1
Methylphenol, 4- ug/L 10 U U 10 U U 10 U U 15 1
Naphthalene ug/L 10 U U 10 U U 10 U U 39
Nitroartiline, 2- ug/l, 50 U U 50 U U 50 U U 50 U U
Nitroarriline, 3- ug/L 50 U U 50 U U 50 U U 50 U U
Nitroaniline, 4- ug(L 50 U U 50 U U so U U 50 U U
Nitrobenzene ug/L 10 U U 10 U U 10 U U 10 U U
Nitrophenol, 2- ug(L 10 U U 10 U U 10 U U 10 U Ui
Nitrophenol, 4- ug(L 50 U U 50 U U 50 U U 50 U R
Pentachlorophenol ug/L 50 U U 50 U U 50 U U 50 U R
Phenanthrme ug/L 10 U U 10 U U 10 U U 3.4 J i
Phenol ug(l, 10 U U 10 U U 10 U U 27 1
Pyrene ug/L 10 U U 10 U U 10 U U 10 U U
Trichlorobenzene, 1,2,4- U911, 10 U U 10 U U 10 U U 10 U U
Trichlorophenol, 2,4,5- ug/L 10 U U 10 U U 10 U U 10 U Ui
Trichlorophenol, 2,4,6- ug(L 10 U U 10 U U 10 U U 10 U Ui
n-Nitroso-di-n-propylamine ug/L 10 U U 10 U U 10 U U I0 U U
n-Nitrosodiphenylamine ug/L 10 U U 10 U U 10 U U 10 U U

VOLATILES
Acetone UA- 13 1 10 U R 10 U R 290 J i
Benzene 1 .0 U U 1 .0 U U 1 .0 U U 490 1
Bromodichloromethane ug/L. 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
Bromoform. ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
Bromomethane ug/L 2 .0 U U 2.0 U U 2.0 U U 200 U U
Butanone, 2- 4L, 4.9 J 1 5 .0 U R 5 .0 U U 500 U R
Carbon disulfie ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
Carbon tetrachi, ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U



Plum Brook Orunance Works
Monitoring Wells Groundwater

Data Summary

Report Date : 03/18/03

Location Code :
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -ELL Units

SEMIVOLATELES
Isophorone ug/L
Methylnaphthalene, 2- ug(l,
Methylphenol, 2- ug/L
Methylphenol, 4- ug/L
Naphthalene ug/L
NiftDaniline, 2- U911,
Nitroaniline, 3- ug/L
Nitroaniline, 4- ug/L
Nitrobenzene ug/L
Nitrophenol, 2- U.9/1-
Nitrophenol, 4- ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L
Trichlorobenzene, 1,2,4- ug/L
Trichlorophenol, 2,4,5- ug/L
Trichlorophenol, 2,4,6- ug/L
n-Nitroso-di-n-propylamine U911-
n-Nitrosodiphenylamine ug/L

VOLATILES
Acetone
Benzene
Bromodichloromethane
Bromoform.
Bromomethane
Butanone, 2-
Carbon disulfide
Carbon tetrachloride

TNTB-BEDGW-003 TNTB-BEDGW-004 TNTC-BEDGW-001
TNTB TNTB TNTC
CB3024 CB3023 CB3026

10-APR-02 08-APR-02 09-APR-02

Result Qual VO Resu Qual VO Result Qual VO

10 U U 10 U U 10 U U
4.8 J 1 10 U U 3.2 J j
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
2 .8 J 1 10 U U 2.5 J j
50 U U 50 U U 50 U U
50 U U 50 U U 50 U U
50 U U 50 U U 50 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
50 U U 50 U U 50 U U
50 U U 50 U U 50 U U

0.73 J 1 10 U U 10 U U
1 .6 J j 10 U U 10 U U
10 U U to U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U

ug/L 85 1 1 .8 1 B 53 J j

ug/L 14 0 .50 1 1 8 .4 J j
ug/l, 1 .0 U U 1 .0 U U 20 U U
ug/L 1 .0 U Tj 1 .0 U U 20 U U
ug/L 2.0 U U 2.0 U U 40 U U
ug/L 69 1 5 .0 U U 100 U R

ug/L 0.37 J 1 1 .0 U U 20 U U
ug/L 1 .0 U U 1 .0 U U 20 U U
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Report Date : 03/18/03

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameter -ELL Units

VOLATILES
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/l,
Chloromethane ug/L
Dibromochloromethane ug(L
Dichloroethane, 1,1- ug/L
Dichlor-oothane, 1,2- ug/L
Dichloroethene, 1,1- ug/L
Dichloroethcne, 1,2- ug/L
Dichloropropane, 1,2- ug/L
Dichloropropene, cis-1,3- ug/L
Dichloropropene, trans-1,3- ug/L
Ethylbenzene ug/L
Hexanone, 2- ug/L
Methyl-2-pentanone, 4- ug/L
Methylene chloride ug/L
Styrene - ug/L
Tetrachlomethane, 1,1,2,2- ug/L
Tetrachloroethene ug/L
Toluene ug/L
Trichloroethane, 1,1,1- ug/L
Trichloroethane, 1,1,2- ug/L
Trichlomethene ug/L
Vinyl chloride ug/L
Xylenes, total ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Page: 36 of 42

IT-AA2-BEDGW-001
AA2

CB3030
10-APR-02

IT-AA3-BEDGW-00I
AA3

CB3033
I O-APR-02

rr-ABG-BEDGW-01
ABG

CB3016
05-APR-02

IT-N,fNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result Qual VQ Result Qual VQ Result Qual VQ Result Qual VQ

5 .0 U U 10 U U 1 .0 U U 100 U U
10 U U 20 U U 2.0 U U 200 U U
5.0 U U 10 U U 1 .0 U U 100 U U
10 U U 20 U U 2.0 U U 200 U U
5.0 U U 10 U U 1.0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1.0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
13 4 .6 J 1 1 .0 U U 25 J i
25 U U so U U 5 .0 U U 500 U U
25 U U 50 U U 5 .0 U U Soo U U
3.9 J B 1 9.2 J 1 0.49 J B 110 1 1
5 .0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1.0 U U 100 U U
2.2 J 1 12 1 1 .0 U U 40 J i
5 .0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 100 U U
5.0 U U 10 U U 1 .0 U U 18 J i
5 .0 U U 10 U U 1.0 U U 100 U U
98 31 1 .0 U U 310



Report Date : 03/18/03

User Test Group

VOLATILES
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichloroethene, 1,2-
Dichloropropane, 1,2-
Dichloropropene, cis-1,3-
Dichloropropene, trans-1,3-
Ethylbenzene
Hexanone, 2-
Methyl-2-pentanone, 4-
Methylene chloride
Styrene
Tetrachloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Trichloroethene
Vinyl chloride
Xylenes, total

Plum Brook Ot--nce Works
Monitoring Wells Groundwater

Data Summary

Page: 37 of 42

Location Code: rF-TNTB-BEDGW-001 rr-TNTB-BEDGW-002 MK-MW16 MK-MW17
Associated Site.- TNTB TNTB TNTB TNTB

Sample No: CB3019 CB3018 CB3017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

-EL units Result Qual VO Result Qual VQ Result Qual VO Resy Qual VO

ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U

ug/L 2 .0 U U 2.0 U U 2.0 U U 2.0 U U
ugtL 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 2 .0 U U 2.0 U U 2.0 U U 2.0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 0.38 J 1 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
119/1, 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U

ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
ug/L 5 .0 U U 5.0 U U 5 .0 U U 5.0 U U
ug/l, 2 .0 U U 2.0 U U 2.0 U U 2.0 U U

ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/l, 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
U91L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/l, 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U
U911, 1 .0 U U 1 .0 U U 1 .0 U U 1 .0 U U



ReportDate : 03/18/03

Location Code:
AssociatedSite .-

Sample ATo:
Sample Date :

User Test Group
Parameter -EL Units

VOLATTLES
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
Dibromochloromethane ugIL
Dichloroethane, 1,1- ug/L
Dichloroethane, 1,2- ug/L
Dichloroethene, 1,1- ug/L
Dichloroethene, 1,2- ug/L
Dichloropropane, 1,2- ug/L
Dichloropropene, cis-1,3- ug/L
Dichloropropene, trans- 1,3 - ug/L
Ethylbenzene ug/L
Hexanone,2- ug/L
Methyl-2-pentanone, 4- ug/L
Methylene chloride ug/L
Styrene ug/L
Tetrachloroetbane, 1,1,2,2- ug/L
Tetrachloroethene ug/L
Toluene ug/L
Trichloroethane, 1, 1, 1 - ug/L
Trichloroethane, 1, 1,2- ug/L
Trichloroethene ug/L
Vinyl chloride ug/L
Xylenes, total ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Sununary

Page: 38 of 42

PB-BED-MW13
TNTC
CB3025

10-APR-02

PB-BED-MW14
WARP
CB3022

08-APR-02

PB-BED-MW15
PRRP
CB3041
15-APR-02

PB-BED-MW16
UTTA
CB3037

11-APR-02

Resu Qual -KQ- Resu Qual VQ Result Qual VQ Result Qual VO

50 U U 5 .0 U U 20 U U 10 U U
100 U U 10 U U 40 U U 20 U U
50 U U 5 .0 U U 20 U U 10 U U

100 U U 10 U Ui 40 U U 20 U U
50 U U 5 .0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
so U U 5.0 U Ui 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
so U U 5 .0 U U 20 U U 10 U U
so U U 5 .0 U U 20 U U 10 U U
130 1 5 .0 U U 130 40 1
250 U U 25 U U 100 U U so U U
250 U U 25 U U 100 U U 50 U U
49 JB 1 1 .9 JB B 31 JB J 11 1 1
50 U U 5 .0 U U 20 U U 10 U U
50 U U 5 .0 U U 20 U U 10 U U
so U U 5 .0 U U 20 U U 10 U U

300 1 5 .0 U U 460 150 1
50 U U 5,0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U
50 U U 5.0 U U 20 U U 10 U U

1300 5 .0 U U 880 610



Report Date: 03/18/03

Location Code:
Associated Site .-

Sample No:
Sample Date:

User Test Group
Parameter -EIL Unity

VOLATILES
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
Dibromochloromcthane ug/L
Dichloroethane, 1,1- ug/l,
Dichloroethane, 1,2- ug/l,
Dichloroethene, 1,1- ug/L
Dichloroethene, 1,2- 119/L
Dichloropropane, 1,2- ug/L
Dichloropropene, cis-1,3- ug/L
Dichloropropene, trans-1,3- 119/1,
Ethylbenzene ug/L
Hexanone,2- ug/L
Methyl-2-pentanone, 4- ug/L
Methylene chloride ug/L
Styrene ug/L
Tetrachloroethane, 1,1,2,2- ug/L
Tetrachloroethene ug/L
Toluene ug/L
Trichlomethane, 1,1,1- U91I,
Trichloroethane, 1,1,2- ug/L
Trichlomethene ug/L
Vinyl chloride ug/L
Xylenes, total ug/L

Plum Brook L once Works
Monitoring Wells Groundwater

Data Summary

Page: 39 of 42

PB-BED-MW17
TNTA
CB3014

11-APR-02

PB-BED-MW18
TNTA
CB3015

05-APR-02

PB-BED-MW19
AA2

CB3013
04-APR-02

PB-BED-MW22
DGP

CB3009
04-APR-02

Resu Qual VQ Resu Oual VO Resy Qual VQ Resu Qual VQ

20 U U 5 .0 U Ui 50 U U 40 U U
40 U U 10 U Ui 100 U U 80 U U
20 U U 5 .0 U Ui 50 U U 40 U U
40 U U 10 U Ui 100 U U 80 U U
20 U U 5.0 U UJ 50 U U 40 U U
20 U U 5.0 U Ui 50 U U 40 U U
20 U U 5.0 U UJ 50 U U 40 U U
20 U U 5.0 U UJ 50 U U 40 U U
20 U U 5.0 U UJ 50 U U 40 U U
20 U U 5 .0 U UJ 50 U U 40 U U
20 U U 5 .0 U UJ 50 U U 40 U U
20 U U 5.0 U Ui 50 U U 40 U U
100 100 1 16 J 1 40 U U
100 U U 25 U Ui 250 U U 200 U U
100 U U 25 U Ui 250 U U 200 U U
20 J 1 10 U U.1 9.7 J B j I I i i
20 U U 5.0 U Ui 50 U U 40 U U
20 U U 5.0 U U1 50 U U 40 U U
20 U U 5 .0 U Ui 50 U U 40 U U
ISO 74 1 18 1 1 40 U U
20 U U 5 .0 U Uj 50 U U 40 U U
20 U U 5 .0 U Uj 50 U U 40 U U
20 U U 5 .0 U UJ 50 U U 40 U U
20 U U 5 .0 U UJ 50 U U 40 U U

440 420 1 170 40 U U



Report Date: 03/18/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group
Parameter -EIL Units

VOLATELES
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
Dibromochloromethane, U911,
Dichloroethane, 1,1- ug/L
Dichloroethane, 1,2- ug/L
Dichloroethene, 1,1- ug/L
Dichloroethene, 1,2- ug/L
Dichloropropane, 1,2- ug/L
Dichloropropene, cis-1,3- ug/L
Dichloropropene, trans-1,3- ug/L
Ethylbenzene U911,
Hexanone, 2- ug/L
Methyl-2-pentanone, 4- ug/l,
Methylene chloride ug/L
Styrene ug/L
Tetrachloroethane, 1,1,2,2- ug/L
Tetrachloroethene ug/L
Toluene ug/L
Trichloroethane, 1,1,1- ug/l,
Trichloroethane, 1,1,2- ug/L
Trichloroethene ug/L
Vinyl chloride ug/L
Xylenes, total ug/L

Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Page: 40 of 42

PB-BED-MW23
PRRP
CB3040

11-APR-02

PB-BED-MW27
DGP

CB3012
09-APR-02

PB-TNTA-MWIO
TNTA
CB3042

15-APR-02

PB-TNTA-MWI I
TNTA
CB3043
15-APR-02

Result Qual VQ Result Qual VQ Resy -Qual VQ Result Qual VQ

100 U U 20 U U 1 .0 U U 1.0 U U

200 U U 40 U U 2.0 U U 2.0 U U

100 U U 20 U U 1 .0 U U 1.0 U U

200 U U 40 U U 2.0 U U 2.0 U U
100 U U 20 U U 1 .0 U U 1.0 U U

100 U U 20 U U 1 .0 U U 1.0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U

100 U U 20 U U 1.0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1.0 U U

100 U U 20 U U 1 .0 U U 1.0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U

230 83 1 1 .0 U U 1 .0 U U
500 U U 100 U U 5.0 U U 5.0 U U

500 U U 100 U U 5.0 U U 5.0 U U

100 1 1 18 J B 1 0.43 J B B 0.32 J B B
100 U U 20 U U 1 .0 U U 1 .0 U U

100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U

1000 73 1 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U
100 U U 20 U U 1 .0 U U 1 .0 U U

1600 460 1 .0 U U 1 .0 U U



Report Date: 03/18/03

User Test Group

VOLATELES
Chlorobenzene,
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroothene, 1,1-
Dichloroethene, 1,2-
Dichloropropane, 1,2-
Dichloropropene, cis-1,3-
Dichloropropene, trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone, 4-
Methylene chloride
Styrene
Tetrachloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1, 1, 1-
Trichloroethane, 1,1,2-
Trichloroethene
Vinyl chloride
Xylenes, total

Plum Brook G . xce Works
Monitoring Wells Groundwater

Data Summary

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-TNTC-MW3
TNTC
CB3027

10-APR-02

PB-TNTC-MW4
TNTC
CB3028

10-APR-02

PB-TNTC-MWS
TNTC
CB3029

08-APR-02

TNTA-BEDGW-001
TNTA
CB3044

15-APR-02

-EL Unity Resul Qual VO Resu Qual -KQ_ Resu Qual VO Result Qual VO

ug/l, 1 .0 U U 1 .0 U U 1 .0 U I U 100 U U
ug/L 2 .0 U U 2.0 U U 2.0 U U 200 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 2 .0 U U 2.0 U U 2.0 U U 200 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1.0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 210 1

Ug/L 5 .0 U U 5.0 U U 5 .0 U U 500 U U
ug/L 5 .0 U U 5.0 U U 5.0 U U 500 U U
ug/L 2 .0 U U 2 .0 U U 2.0 U U 170 J B i
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1'O U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 100 U U
ug/l, 1 .0 U U 1 .0 U U 1 .0 U U 630 1
ug/L 1'O U U 1 .0 U U 1 .0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1'O U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1.0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1.0 U U 100 U U
ug/L 1 .0 U U 1 .0 U U 1 .0 U U 1200
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Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03

User Test Group

VOLATILES
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Diibw-v=-c-ul -row--0`h̀----
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichloroethene, I,?--
Dichloropropane, 1,2-
Dichloropropeae, cis-1,3-
Dichloropropene, trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone, 4-
Methylene chloride
Styrene
Tetmchloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Trichloroethene,
Vinyl chloride
Xylenes, total

Location Code:
Associated Site:

Sample No:
Sample Date:

-UL Units

TNTB-BEDGW-003
'fNTB
CB3024
10-APR-02

TNTB-BEDGW-004
TNTB
CB3023

08-APR-02

TNTC-BEDGW-001
TNTC
CB3026

09-APR-02

Result Qual VQ Resu Qual VQ Result Qual VQ

ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 2 .0 U U 2 .0 U U 40 U U

ug/L 1 .0 U U 1 .0 U U 20 U U

119/1- 2 .0 U U 2 .0 U U 40 U U
Lo U U Lo U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U

ug/1- 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U
ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U
ug/l, 1 .0 U U 1 .0 U U 20 U U

ug/L 0.52 J 1 1'0 U U 12 J i
ug/L 0.56 J 1 5 .0 U U 100 U U

ug/l, 0 .70 J 1 5 .0 U U 100 U U

11911, 0 .44 J B B 2.0 U U 19 J B i

119/1, 1 .0 U U 1 .0 U U 20 U U

119/1, 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U
ug/L 4 .7 1 .0 U U 8 .8 J j

ug/L 1 .0 U U 1 .0 U U 20 U U
ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 1 .0 U U 1 .0 U U 20 U U

ug/L 2 .3 1 .0 U U 90
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PlumBrook C ace Works
Monitoring Well Groundwater

Data Summary

Report Date: 08/21/02 Page : I of 14

Location Code: rr-BG8-BEDGW-001 rr-MWOl MK-MW20 PB-BED-MW20
AssociatedSite: BCG BCG UTTA BCO

Sample No: CC3001 CC3009 CC3002 CC3003
Sam le Date: 12-RJL,02 10-RJL-02 I I-JUL-02 10-JUL-02

User Test Group
Parameter -fIL UniLy

EXPLOSrV%S
Amino-2,6-dinitrotoluene, 4- ug/L
Amino-4,6-dinitrotoluene, 2- ug/L
Dinitrobenzone, 1,3- ug/L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
HMX ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, Y- U&/L
Nitrotoluene, 4- ugIL
RDX ug/L
Tetryl U91L
Trinitrobe=ene, 1,3,5- ug/L
Trinitrotoluene, 2,4,6- ug/L

GEN CHEMISTRY
Alkalinity Ug/L
Chloride ugIL
Cyanide, total ug/L
Hardness ug/L
Nitrate ug/L
Sulfate ug/l,
Total dissolved solids ug/L
Total organic carbon ug/L
Total suspended solids ug/L
Turbidity NTU

METALS
Aluminum Y ug/l.
Aluminum ug/L

RMA Qual VO Result Qual VO Result Qual VO Resu Qual VO

0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0,20 U U
0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U
0.50 U U 0.50 U U 0.50 U U
0.20 U U 0.20 U U 0.20 U U
0.53 0 U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U
0.50 U U 0.50 U U 0.50 U U
0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U
0.20 U U 0.20 U U 0.20 U U

367000 90000 293000
896000 3400 19000000

10 U Uj 10 U U 10 U U
647000 144000 8140000

100 U U 190 100 U U
9200 118000 5000 U U

2040000 279000 35500000
1900 7100 1000 U U
21000 4000 33000
39 .0 1.7 7.4

113 BJ B 62.2 B B 63 .1 B B
65 .2 B B 117 B 1 83 .4 B B



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Dam 08/21/02

PB-BED-MW24
Bcrj

CC3004
12-JUL-02

PB-BED-MW25
BCG

CC3005
11JUL-02

Page: 2 of 14

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Pdeamet.-r units

EXPLOSWES
Amino-2,6-dinitrotoluene, 4- U&/L
Amino-4,6-dinitrotoklene, 2- ug/L
Dinitrobenzene, 1,3- USIL
Dinitrotoluene, 2,4. ug/L
Dinitrotoluenc, 2fi- u_o/L.
HMX ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
Nitrotoluene, 4- US/L
RDX ugfL
Teftyi ug/L
Trinitrobenzene, 1,3,5- UgIL
Trinitrotolume, 2,4,6- ug/L

GEN CHEM][STRY
Alkalinity ug/L
Chloride U9/L
Cyanide, total ug/L
Hardness U9/L
Nitrate ug/L
Sulfate ug/L
Total dissolved solids ug/L
Total organic carbon Ug/L
Total suspended solids ug/L
Turbidity NTU

METALS
Aluminum Y ug/L
Aluminum ug/L

Result Qual LO- Result Qual VQ

0.20 U U 0.20 U U
0.20 U U 0.20 U U
0 .20 U U 0.20 U U
0.20 U U 0.20 U U
0.36 GU 0.20 U U
0.50 U U 0.50 U U
0.20 U U 0.20 U U
0.20 U U 0,20 U U
0.20 U U 0.20 U U
0.54 GU 0.20 U U
0.50 U U 0.50 U U
0.20 U U 0.20 U R
0.20 U U 0.20 U U
0.20 U U 0,20 U U

979000 329000
155000 219000

10 U Uj 10 U Ui
1370000 772000

100 U U 100 U U
32300 416000

1020000 1180000
3700 2700

124000 5000
742 23 .6

110 BJ B 97.8 B J B
1150 44.6 B j



PlumBrookL . AnceWorks
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02 Page: 3 of 14

L i-I
Location Code: rT-BG8-BEDOW-001 rr-MWO1 M-K-MW20 PB-BED-MW20
AssociatedSite: BCO BCG LITTA BCG

Sample No: . CC3001 CC3009 CC3002 CC3003
Sample Date., 12-JUL-02 10-JUL,02 I I -JUL-02 10-JLTLr02

User Test Group
Parameter -FIL Unitv Result Qual VO Result Qual VO Resy Qual VO Result Qual VO

METALS
Antimony Y U&IL 60 .0 U U 60 .0 U U 60 .0 U U
Antimony U91L 60 .0 U U 60 .0 U U 60 .0 U U
Arsenic Y ug/L 10 .0 U U 10 .0 U U 10 .0 U U
Arsenic ug/L 3.6 B 1 10 .0 U U 10 .0 U U
Barium Y ug/L 236 82 .5 B 1 23900
Barium ug/L 229 75 .9 B 1 24000
Beryllium Y ug/L 5.0 U U 5.0 U U 5.0 U U
Beryllium ug/L 5.0 U U 5.0 U U 5.0 U U
Cadmium Y ug/L 5.0 U U 5.0 U U 5.0 U U
Cadmium ug/L 5.0 U U 5.0 U U 5.0 U U
calcium Y ug/L 133000 39300 2020000
calcium ug/L 134000 39400 2000000
Chromium Y ug(L 10 .0 U U 10.0 U U 10.0 U U
Chromium U91L 10.0 U U 10.0 U U 10 .0 U U
Cobalt Y ug,/L 8.2 B j 10.3 B 1 8.0 B i
Cobalt ug/L 12.1 B 1 7.5 B 1 8.0 B i
Copper Y ug/L 25.0 U U 2.8 B 1 25 .0 U U
Copper ugfL 25.0 U U 9.1 B 1 25.0 U U
Iron Y ug/L 1160 745 5100
Iron ug/L 1490 563 4970
Lzad Y ug/L 3.0 U U 3.0 U U 4.0 U U
Lead U91 3.0 U U 3.0 U U 4.0 U U
Magnmium Y u&/L 76000 14600 969000
Magnesium ug/L 73500 15900 960000
Manganese Y ug(L 728 326 193
Manganese ug/L 688 292 190
Mercury Y ug/L 0.20 U U 0.20 U U 0.20 U U
Mercury ug/L 0.20 U U 0.20 U U 0.20 U U
Nickel Y ug/L 8.5 B 1 26.2 B 1 40.0 U U
Nickel U91 8.6 B 1 15.0 B 1 40.0 U U



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Date: 08/21/02

PB-BED-MW24
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Location Code:
Associated Site:

Sample No:
Sample Date .-

User Test Group
Parampter rmitq

METALS
Antimony Y ug/L
Antimony .

ug/L
Arsenic Y ug/L
Arsenic ug/L
Barium Y ug/L
Barium ug/L
Beryllium Y ug/L
Beryllium U9/L
Cadmium Y ug/L
Cadmium ug/L
calcium Y ug/L
calcium ug/L
Chromium Y Ug/L
Chro ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug/L
Copper ug/L
Iron Y UgIL
Iron ug/L
Lead Y ug,/L
Lead ug/L
Magnesium Y ug/L
Magnesium Ug/L
Manganese Y ug/L
Manganese ug/L
Mercury Y ug,/L
Mercury ugIL
Nickel Y ug/L
Nickel U91

Result Qual VQ Result ~Q-ual VQ

60 .0 U U 60.0 U U
60 .0 U U 60.0 U U
10.0 U U 10.0 U U
4 .3 B 10.0 U U
670 160 B j
680 164 B j
510 U U 5.0 U U
5.0 U U 5.0 U U
5.0 U U 5.0 U U
5.0 U U 5.0 U U

147000 187000
346000 183000

10,0 U U io .0 U U
9.4 B 10 .0 U U

50 .0 U U 50 .0 U U
2.9 B 50 .0 U U

25 .0 U U 25 .0 U U
8.6 B 25 .0 U U
100 U U 59 .8 B j

13400 103
3.0 U U 3.0 U U
5.2 B 3.0 U U

79400 74100
88800 69100
44 .2 94.0
420 95 .6
0.20 U U 0.20 U U
0.20 U U 0.20 U U
40 .0 U U 40.0 U U
7.9 B 40.0 U U



Report Date : 08/21/02

Location Code :
Associated Site:

Sample No:
Sample Date:

User Test Group
Parampter -EL U-nift

METALS
Potassium Y us/L
Potassium ug/L
Selowurn Y ug/L
selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
Thallium Y ug/L
Thallium ug/L
Vanadium Y ug/L
Vanadium ug/L
zinc Y ug/L
Zinc ug/L

RANGEORGANICS
Diesel Range Organics ug/l,
Gasoline Range Organics ug/L

SEM1VOLATl[LES
Acenaphthene ug/L
Acenaphthyleae ug/L
Anthracene ug/L
Be=(a)aatb=ene ug/L
Ben*a)py=e ug/L
Benzo(b)fluoranthene ug/L
B=o(gbi)perylene ug/L
Benzo(kffluoranthene, U911.
Bis(2-chlorocthoxy)methane ug/L
Bis(2-ohloroethyl)ether ug(L

Plum BrookG. - -dnce Works
Monitoring Well Groundwater

Data Summary

Page ; 5 of 14

kvw
rr-BG8-BEDGW-001 IT-Mwol. MK-MW20 PB-BED-MW20

BCG BCG UlfTA BCG
CC3001 CC3009 CC3002 CC3003
12-JUL-02 10-JUL-02 I I-JUL-02 10-JUL-02

Resu Qual VQ Result Qual VQ Result Qual ZQ- Result Qual VQ

11000 6390 1 102000 1
30500 6780 1 101000 1

5.0 U U 5.0 U U 5.0 U U
5.0 U U 5.0 U U 5.0 U U
10 .0 U U 10 .0 U U 10 .0 U U
10 .0 U U 10 .0 U U 10 .0 U U

392000 19200 8120000
395000 19400 8380000

10.0 U U 10 .0 U U 10 .0 U U
10.0 U U 10 .0 U U 10 .0 U U
50.0 U U 50 .0 U U 50 .0 U U
50 .0 U U 50 .0 U U 50 .0 U U
7.3 B 1 124 3.2 B j

10.0 B 34 .3 9.7 B i

140
65000

10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
to U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02

PB-BED-MW24
BCG

CC3004
12-YLTLrO2

PB-BED-MW25
BCG

CC3005
11-JLJIrO2
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Location Code :
Associated Site:

Sample No:
Sample Date :

User Test Group
Par,ameptipr -EIL Units

METALS
Potassium Y ug/L
Potassium U911,
Selenium Y ug/L
Selenium ug/L
Silver Y ug/L
Silver ug/L
Sodium Y ug/L
Sodium ug/L
Thallium Y USIL
11allium ug/L
Vanadi= Y ug/L
Vanadium ug/L
Zinc Y ug/L
Zinc ug/L

RANGE ORGANIC$
Diesel Range Organics ug/L
Ciasoline Range Organics ug/L

SENUVOLATILES
Acenaphthene ug/L
Accaapbthylene ug/L
Anthraccae U91L
Benzo(a)anthmoenc, ugtL
Benzo(a)pyrene U9/L
Benzo(b)fluorandme ug/L
B=o(gbi)perylene ug/L
Benzo(k)fluorautheno ug/L
Bis(2-cWoroef' -nethane ug/L
Bis(2-chloroe, 'Ier u&/L

Result Q-ual VQ Resu Qual VQ

38300 12100 1

41600 11400 1
5 .0 U U 5.0 U U

5 .0 U U 5.0 U U
10.0 U U 10.0 U U
10.0 U U 10.0 U U

98500 97600
101000 92300

10.0 U U 6.4 B i
10.0 U U 10 .0 U U

50.0 U U 50.0 U U
6.1 B 50 .0 U U
20.0 U U 20.0 U U
28.4 20 .0 U U

10 U U 10 U U

10 U U 10 U U
10 U U 10 U U
10 U U 10 U U

10 U U 10 U U
10 U U 10 U U

10 U U 10 U U
10 U U 10 U U
10 U U 10 U U
10 U U 10 U U



Report Date: 08/21/02

User Test Group

SEAUVOLATILES
Bis(2-ohloroisopropyl)ether
Bis(2-ethy1hexyl)phthalate
Bromophenylphenyl ether, 4-
Butyl bmzyl phthalate
Carbazole
Chloro-3-methylphenol, 4-
ChloroaniUne, 4.
Chloronaphthalene, 2-
Chlorophenol, 2-
Chloropheayl phanyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-n-ootyl phthalate
Dib=z(a,h)antbraeeae
Dib- filran
Dichlorobemene, 1,2-
Dichlorobemene, 1,3-
Dichlorobenzene, 1,4-
DicWorobenzidine, 3,3'-
Dichlorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Diaitro-2-methylphenol, 4,6-
Dinitroph=4 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluomnthene
Fluorene
Hexachlorobazene

Plum Brook k. Ance Works
Monitoring Well Groundwater

Data Summary

Page : 7 of 14

Location Code: rr-BG8-BEDGW-001 rr-mwoi MK-MW20 PB-BED-MW20
Associated Site: BCG BCG UrTA BCG

Sample No: CC3001 CC3009 CC3002 CC3003
Sample Date: 12-JUL-02 10-RJI,02 1 1-JUL-02 10-JUL-02

-EIL Unitv Result Qual VO Result Qual VO Resu Qual ZP-- Result Qual VO

ug/L 10 U U 10 U U 10 U U

U91 4.3 JB B 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U

U91L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
U&/L 10 U U 10 U U 10 U v
Ug/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
U9/L 10 U U 10 U U 10 U U
US/L 10 U U 10 U U 10 U U

ug/L 10 U U 10 U U 10 U U
Ug/L 10 U U 10 U U 10 U U
ug/L 50 U U 50 U U 50 U U
Ug/L 10 U U 10 U U to U U
U91L 10' U U 10 U U 10 U U
UA 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 50 U U 50 U U 50 U U

Ug/L 50 U Ui 50 U Ui 50 U UJ

ug/L 10 U U 10 U U 10 U U
uZIL 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U
ug/L 10 U U 10 U U 10 U U



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02

Location Code :
Associated Site :

Sample No.,
Sample Date:

PB-BED-MW24
BCG

CC3004
12-JUL-02

PB-BED-MW25
BCG

CC3005
I I-JUL-02
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User Test Group
Paramieter

SEWVOLATUES
Bis(2-chloroisopropyl)ether
Bis(2-cthylhexyI)phthalate
Bromophanylphenyl ether, 4-
Butyl bmzyl phtlWate
Caebazoic
Chlom-3-methylphenol, 4-
Chloromiffine, 4-
Chloronaphthalene, 2-
Chlorophanol, 2-
Chlorophanyl phenyl other, 4-
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Diben4aAanthracene
Dibenzofumn
Dichlorobenzene, 1,2-
Dichlorobe=ene, 1,3-
Dichlorobeume, 1,4-
Dichlorobenzidine, 3,3'-
Dichlorophenol, 2,4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
DWtrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
Fluorene
Heuchlomb=-. ..

-EU- LLnits Result Qual VO Result Qual -EO_

U91L 10 U U 10 U U

ug/L 4.6 JB B 3 .0 JB B

ug/L 10 U U 10 U U

Ug/L 10 U U 10 U U

U9/-T to U U 10 U U

ug(L 10 U U 10 U U
u&/L 10 U U 10 U U
ug/L 10 U U 10 U U

U91L 10 U U 10 U U

ug/L 10 U U 10 U U
ug/L 10 U U 10 U U

U91L 10 U U 10 U U

ug/L 10 U U 10 U U

ug/L 10 U U to U U

Ug/L 10 U U 10 U U
ug(L 10 U U 10 U U

U911, 10 U U 10 U U

U&/L 10 U U 10 U U

U91L 50 U U 50 U U

ug/L 10 U U 10 U U

ug(L 10 U U 10 U U
ug/L 10 U U 10 U U

ug/L 0 .76 J 1 10 U U
ug/L 50 U U so U U
ug(L 50 U UJ 50 U UJ
ug/L 10 U U 10 U U

ug/L 10 U U 10 U U

U9/L 10 U U 10 U U

USIL 10 U U 10 U U

UVL 10 U U 10 U U



Plum Brook 0, nce Works

Monitoring Well Groundwater

Data Summary

Report Date : 08/21102 Page : 9 of 14

Location Code : Yr-BG8-BEDGW-001 rr-Mwol MK-MW20 PB-BED-MW20
Associated Site: BCG BCG UTTA BCG

Sample No: CC3001 CC3009 CC3002 CC3003
Sample Date : 12-JUL-02 10-JUL-02 I I-JUL-02 10-JUL-02

User Test Group
Parampter -F-IL Units

SEbIrVOLATELES
Hexachlorobutadiene ug/L
HatachloroGyclopentadiene ug/L
Hexachloroethane U91L
ludeno(1,2,3-cd)pyrene ug/L
Isophorone U91L
Mothyltmphthalene, 2- ug/l,
Methylphenol, 2- U91L
Methylphenol, 4- ug/L
Naphthalene ug/L
Nitroaniline, 2- ug/L
Nitroanilitle, 3- U911,
Nitroaniline, 4- ug/L
Nitrobenzene ug;IL
Nitrophenol, 2 . ug/L
Nitrophenol, 4- ug/L
Pentachlorophenol ug/L
Phenanthrene, ug/L
Phenol ug/L
Py"ne ug/l,
Trichlorobeazene, 1,2,4- ug/L
Trichlorophenol, 2,4,5- ug/L
Trichlorophenol, 2,4,6- u&IL
a-Nitroso-di-n-propylamine ug/L
n-Nitrosodiphenylamine ; ug/L

VOLATILES
Acetone ug(L
Benzene ug/L
Bromodichloromethane ug/L
Bromoform U&/L

Result Qual VO Resu Qual VO Result Qual VO Result Qual VO

10 U U 10 U U 10 U U
50 U UJ 50 U UJ 50 U UJ
10 U U 10 U U 10 U U
to U U 10 U U 10 U U
10 U U to U U 10 U U
10 U Uj 10 U Ui 10 U Ui
10 U U 10 U U 10 U U
10 U U 10 Tj U 10 U U
10 U U 10 U U 10 U U
so U U 50 U U 50 U U
50 U U 50 U U 50 U U
50 U U 50 U U so U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
50 U U so U U 50 U U
50 U U 50 U U 50 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
to U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U
10 U U 10 U U 10 U U

2.6 J B B 3 .5 J B B 10 B B
1 .0 U U 1 .0 U U 1000 U U 3 .2
1 .0 U U 1 .0 U U 1 .0 U U
1 .0 U Ui 1 .0 U Uj 1 .0 U Uj



Plum BrookOrdnance Works
Monitoring Well Groundwater

Data Summary

Report Date, 08/21/02

Location Code : PB-BED-MW24 PB-BED-MW25
AssociatedSite : BCG BCG

Sample No: CC3004 CC3005
Sample Date :' 12-RJL-02 1 I-JULrO2

User Test Group
paramat,or -FIL Units Res Qual VQ Result Qual VQ-

SEMIVOLATU,ES
Henchlorobutadime ug/L 10 U U 10 U U
He;=Worocyclopentadiene ug/L 50 U UJ 50 U Ui
Hexachloroed=e Ug/L 10 U U 10 U U
Indeno(1,2,3-cd)pyrene ug/L 10 U U 10 U U
Isophorone ug/L 10 U U 10 U U
Methylnaphthalene, 2- ug/L 10 j 10 U U
Methylphenol, 2- ug/L 10 U U 10 U U
Methylphenol, 4- Ut/L 10 U U 10 U U
NaphdWene ug/L 8.7 J 1 10 U U
Nitroaniline, 2- U91 50 U U 50 U U
Nitroaniline, 3- ug/L 50 U U 50 U U
Nitroanffiine, 4- ug/L 50 U U 50 U U
Nitrobenzene ug/L 10 U U 10 U U

Nitrophenol, 2- ugIL 10 U U 10 U U
Nitrophenol, 4- ug/L 50 U U so U U
Pentachlorophenol ug/L 50 U U 50 U U
Phenandirene ug/L 10 U U 10 U U
Phenol ug/L 10 U U 10 U U

Pyrene ug/L 10 U U 10 U U
Trichlorobenzene, 1,2,4- ug/L 10 U U 10 U U
Trichlorophenol, 2,4,5- ug/L 10 U U 10 U U
Trichlorophenol, 2,4,6- ug/L 10 U U 10 U U
a-Nitroso-di-n-propylamine ug/L 10 U U 10 U U
a-blitrosodiphanylamine ug/L 10 U U 10 U U

VOLATILES
Acetone ug/L 60 B 1.4 1 B B

Benzene ug/L 14 1 1.0 U U
BromodicWo7 me ug/L 1.0 U U 1.0 U U

Bromoform - , Ug/L 1.0 U Ui 1.0 U Uj

Page: 10 of 14



Plum Brook L ace Works
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02

Location Code: rr-BG8-BEDGW-001 IT-MWOI MK-MW20 PB-BED-MW20
AssociatedSite: BCG BCG UTrA BCG

Swnple No:, CC3001 CC3009 CC3002 CC3003
Sample Date.- 12-RJL-02 10-RJL-02 I I -JUL-02 I O-JLTL-02

User Test Group
Parameter Y-k units

VOLATILES
Bromomedme U&/L
Butanone, 2- ug/L
Carbon disulfide U&/L
Carbon tetrachloride Ug/L
Chlorobenzem ug/L
Chloroethane U&I
Chlomform ug/L
Chloromeffiaae US/L
Dibromochloromethane ug/L
Dichloroethane, 1,1- ug/L
Dichloroethane, 1,2- ug/L
Dichloroethene, 1,1- Ug/L
Dichloroethene, 1,2- ug/l,
Dichloropropane, 1,2- ug/L
Dichloropropene, cis-1,3- ugfL
Dichloropropene, trans-1,3- ug/L
Ethylbenzene ugtL
Hexanone, 2- ug/L
Mothyl-2-pentanone, 4- ug/L
Methyleae chloride ug/L
Styrene U91L
Tetrachloroethme, 1,1,2,2- Ug/L
Tetrachloroetheae ug/L
Toluene ug/L
Triohloroethane, 1,1,1- ug/L
Trichloroethane, 1,1,2- ug(L
Trichloroethenz ug/L
Vinyl chloride ug/L
xylene, 0- U91L
Xylenes, MP- ug/L

Result Qual VO Resu Qual ZQ- Result Qual VO Resu Qual VO

2 .0 U U 2.0 U U 0.27 J i
3.2 J B 5.0 U U 9.8
1.0 U U 1.0 U U 1 .0 U U
1 .0 U U 1.0 U Ui 1 .0 U Ui
1.0 U U 1.0 U U 1 .0 U U
2.0 U U 2.0 U U 2.0 U U
1.0 U U 1.0 U U 1 .0 U U
2.0 U U 2.0 U U 2.0 U U
1.0 U U 1.0 U U 1 .0 U U
1.0 U U 1.0 U U 1.0 U U
1.0 U U 1.0 U U 1.0 U U
1.0 U U 1 .0 U U 1.0 U U
1.0 U U 1.0 U U 1.0 U U
I .0 U U 1.0 U U 1.0 U U
1 .0 U U 1 .0 U U 1.0 U U
1 .0 U Ui 1 .0 U Ui 1 .0 U Uj
I.0 U U 1 .0 U U 1000 U U 1.0 U U
5.0 U U 5.0 U U 5.0 U U
5.0 U U 5.0 U U 5,0 U U
2.0 U U 0.19 JB B 2.0 U U
1.0 U U 1.0 U U 1 .0 U U
1.0 U U 1.0 U U 110 U U
1.0 U U 1.0 U U 1 .0 U U
1.0 U U 1.0 U U 37000 0.76 J B
1.0 U U 110 U U 1 .0 U U
1.0 U U 1.0 U U 1 .0 U U
1.0 U U 1.0 U U 1 .0 U U
1.0 U U 1.0 U U 1 .0 U U

1000 Tj U
1000 U Li

Page : I I of 14



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02

Location Code;
Associated Site:

Sample No:
Sample Date:

PB-BED-MW24
BCO

CC3004
12-JUL-02

PB-BED-MW25
BCG

CC3005
I I-JUL-02

Page : 12 of 14

User Test Group

VOLATJLES
Brornomethane
Butanone, 2-
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethaue
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichloroethene, 1,2-
Dioldoropropane, 1,2-
Dichlompropene, cis-1,3-
DichIoropropene, traw-1,3-
Ethylbenzeae
Hexanone, 2-
Meffiyl-2-pentanone, 4-
Methylene chloride
Styrene
Tetrachloroothane, 1,1,2,2-
Tetrachloroethene
Toluene
Triehloroetbane, 1,1,1-
Trichloroethane, 1,1,2-
Trichloroethene
Vinylchloride
Xylene, 0-
xylem, Ap-

-EIL Units Result Qual VO Result Qual Zp__

U911, 2,0 U U 2.0 U Ii

ug/L 12 B 5.0 U U
ug/L 1.0 U U 0.17 J j

ug/L 1.0 U U 1.0 U Ui

US/L 1.0 U U 1.0 U U

U91L 2.0 U U 2.0 U U

ug/L 1.0 U U 1.0 U U
US/L 210 U U 2.0 U U
ugIL 1 .0 U U 1 .0 U U
ug/L 1.0 U U 1.0 U U

ug(L 1.0 U U 1.0 U U

ug/L 110 U U 1.0 U U
ug/L 1 .0 U U 1 .0 U U

ugfL 1 .0 U U 1.0 U U

ug/L 1.0 U U 1 .0 U U
U911, 1.0 U Ui 1.0 U Ui
ug/L 8.0 1 1 .0 U U

ug/L 5.0 U U 5.0 U U

ug/L 5.0 U U 5.0 U U

ug/L 2.0 U U 2.0 U U

U91L 1.0 U U 1.0 U U

Ug(L 1.0 U U 1.0 U U

ugIL 1 .0 U U 1 .0 U U

ug(L 17 1 1.0 U U

ug/L 1 .0 U U 1 .0 U U
ug/L 1.0 U U 1 .0 U U

ug(L 1 .0 U U 1 .0 U U
ug/L 1 .0 U U 1 .0 U U

ug/L
1191L



PlumBrook%- dnceWorks
Monitoring-Well Groundwater.

Data Summary

Report Date : 08/21/02 Page: 13 of 14

Location Code: rF-BG8-BEDGW-001 rr-MWO1 MK-MW20 PB-BED-MW20
Associated Site : BCG BCG UTTA BCG

Sample No: . CC3001 CC3009 CC3002 CC3003
Sample Date : 12-RJI-02 IO-JUL-02 1 I-JUL-02 I O-AJL,02

User Test Group
Parameter _EL units Result Qual VO Resy Qual VO Result Qual VO Resu Qual ZQ

VOLATELES
Xylenes, total Ug/L 1.0 U U 1.0 U U 1 .0 U U



Plum Brook Ordnance Works
Monitoring Well Groundwater

Data Summary

Report Date : 08/21/02

PB-BED-MW24
BCG

CC3004
12-JUL-02

PB-BED-MW25
BCG

CC3005
I I-JUL-02

Page: 14 of 14

Location Code.,
AssociatedSite.,

Sample No:
Sample Date:

User Test Group
Param,oter -EL Unity

VOLATIELES
Xylenes, total ug/L

Result Qual VQ Result ~Q-yal ZQ

55 1 .0 U U

j



APPENDIX J

DETECTED HITS SUMMARY EXCLUDING "B" QUALIFIERS

KN3/PBOW/Or-) GW/Final Txt-doc/6/19/03(12 :26 PM)



APRIL 2002

NON-BACKGROUND DETECTED HITS SUMMARY
EXCLUDING "B" QUALIFIERS

KN2/MW/ist DSEMTaftlTcxtl .dod8/27A)2(5-.44 PM)



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected ffits

Report Date: 03/26/03 Page: I of 28

Location Code: rr-AA2-BEDGW-001 rr-AA3-BEDOW-001 rF-ABG-BEDGW-01 rr-MNTA-BEDGW-001
Associated Site : AA2 AA3 ABG MSA

Sample No: CB3030 CB3033 CB3016 CB3039
Sample Date: 10-APR-02 10-APR-02 05-APR-02 12-APR-02

User Test Group Purpose: REG REG REG REG

Paramptpr -EL Unity Resu Qual VO Result Qual VQ Resu Qual Resu Qual VO
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- ug(L
Amino-4,6-dinitrotoluene, 2- ug(L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
RDX ug/L
Trinitrotoluene, 2,4,6- ug/L

GEN CHEMISTRY
Alkalinity ug/L 586000 J 650000 J 250000 J 691000 J
Chloride ug/L 56000 369000 10000 1 3480000
Cyanide, total u&/L - - - -
Hardness 1191L 700000 480000 440000 1580000
Nitmte ug/L - - - -
Sulfate ug/L 32700 - 292000 J 1400 B i
Total dissolved solids ug/L 712000 1200000 731000 6010000
Total organic carbon 11911- 3100 1000 3300 5900
Total suspended solids ug/L 22000 16000 24000 24000
Turbidity NTU 137 118 151 1 277

METALS
Aluminum Y ug/L 42.6 B 1 49,2 B 1 51 .1 B i
Aluminum 119/L 39.2 B j
Arsenic Y ug/L 9 .0 B j -
Arsenic ug(L 6 .6 B j -
Barium Y ug(L 336 78 .1 B 1 78 .2 B 1 398
Barium ug1L 368 80 .2 B 1 82 .7 B 1 388
Beryllium Y Ug/L -



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page: 2 of 28

Location Code: IT-TNTB-BEDGW-001 rr-TNTB-BEDGW-002 MK-MW16 MK-MW17
AssociatedSite : TNTB TNTB TNTB TNTBI

Sample No: CB3019 CB3018 C133017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group Purpose : REG REG REG REG

Parampter -Ek units Result Qual VO Result -Qual VO Resu Qual VO Resy Qual VO
EXPLOSrVES

Amino-2,6-dinitrotoluene, 4- ug/L 22
Amino4,6-dinitrotoluene, 2- ug/L 26
Dinitrotoluene, 2,4- ug/L 5 .8
Dinitrotoluene, 2,6- ug/L 4 .0
Nitrobenzene ug/L -
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
RDX ug/L -
Trinitrotoluene, 2,4,6- ug/L 68

GEN CHEMISTRY
Alkalinity ug/L 375000 J 365000 J
Chloride ug/L 761000 j 117000 1 1700 1 2100
Cyanide, total ug/L -
Hardness ug/L 420000 390000 430000 272000
Nitrate ug/L - - 42 B i -
Sulfate ug/L 32100 J 165000 J 719000 J 286000
Total dissolved solids ug/L 1520000 740000 868000 518000
Total organic carbon ug/L 3400 3000 2000 1600
Total suspended solids ug/L - - 150000 -
Turbidity NTU 38.4 1 72.6 j 156 0.98

METALS
Aluminum Y ugfL 1480 4680
Aluminum ug/L 54 .8 B 1 45 .4 B 1 2380 4600
Arsenic Y ug/L -
Arsenic ug/L -
Barium Y ug/L 974 403 8 .4 B 1 14 .1 B i
Barium ug/L 1080 411 13 .1 B 1 14 .6 B i
Beryllium Y UgIL 0.76 B 1 2 .0 B i



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page: 3 of 28

Location Code: PB-BED-MW13 PB-BED-MW14 PB-BED-MW15 PB-BED-MW16

Associated Site : TNTC WARP PRRP UTTA

Sample No: CB3025 CB3022 CB3041 CB3037

Sample Date: 10-APR-02 08-APR-02 15-APR-02 11 -APR-02

User Test Group Purpose: REG REG REG REG

Parampter -EL Units Resy Qual VO Resu Qual VO Result Qual ZP- Result V_ual VO

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- U911, - 0 .97
Amino-4,6-dinitrotoluene, 2- U91L - -
Dinitrotoluene, 2,4- ug/L -
Dinitrotoluene, 2,6- ug/L - -
Nitrobenzene ug/L - 0.35
Nitrotoluene, 2- ug/L - -

Nitrotoluene, 3- ug/L - -
RDX ug/L - 0.51
Trinitrotoluene, 2,4,6- ug/L - 1 .3

GEN CHEAUSTRY
Alkalinity ug/L 476000 J 481000 J 501000 J
Chloride ug/L 4220000 75600 1 2100000 75900
Cyanide, total ug/L - 38 - -

Hardness ug/L 1960000 1230000 1490000 700000
Nitrate ug/L 79300 - -

Sulfate ug/L 66600 2660000 J 103000 734000
Total dissolved solids ug/L 4810000 7360000 3720000 1450000
Total organic carbon ug/L 7400 937000 6500 5500
Total suspended solids ug/L 32000 54000 25000 14000
Turbidity NTU 585 - 140 8 .0

MIETALS
Aluminum Y ug/L 86.4 B i
Aluminum ug/L
Arsenic Y ug/L 2.5 B 1 9 .0 B i
Arsenic ug/L - 9.5 B i
Barium Y ug/L 2680 51 .4 B 1 855 18 .4 B i
Barium ug/L 2680 51 .4 B 1 856 19 .2 B i
Beryllium Y ug/L - -



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page: 4 of 28

Location Code: PB-BED-MW17 PB-BED-MW18 PB-BED-MW19 PB-BED-MW22
Associated Site: TNTA TNTA AA2 DGP

Sample No: CB3014 CB3015 CB3013 CB3009
Sample Date: 11-APR-02 05-APR-02 04-APR-02 04-APR-02

User Test Group Purpose: REG REG REG REG

Paramater YLL Unity Result Qual 7Q Result Qual VO Resu Qual VO Resy Qual VOE
EXPLOSIVES

Aniino-2,6-dinitrotoluene, 4- ug/L
Amino4,6-dinitrotoluene, 2- ug,/L
Dinitrotoluene, 2,4- ug/L
Dinitrotoluene, 2,6- ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L 0.55 0 .31
Nitrotoluene, 3- ug/L - 0 .30
RDX ug/L - 0.17 J i
Trinitrotoluene, 2,4,6- ug/L - - -

GEN CHEMISTRY
Alkalinity ug/L 874000 J 350000 J 302000 J 416000 J
Chloride ug/L 2210000 12900000 373000 86300
Cyanide, total ug/L - - - -
Hardness ug/L 1330000 7000000 424000 388000
Nitrate ug/L - - - -
Sulfate ug/L 42700 32200 J -
Total dissolved solids ug/L 3020000 15200000 651000 476000
Total organic carbon U&IL 5300 1400 5900 2200
Total suspended solids ug/L 18000 4000 44000 4000
Turbidity NTU 9.2 69.0 164 76.4

METALS
Aluminum Y ug/L 53 .2 B i
Aluminum ug/L 79 .2 B 1 56.2 B 1 71 .3 B i
Arsenic Y ug(L 4.0 B j -
Arsenic ug/L 4.5 B i -
Barium Y ug/L 1070 1330 852 617
Barium ug/L 1090 1290 892 620
Beryllium Y ug/L -



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page: 5 of 28

Location Code : PB-BED-MW23 PB-TNTA-MW10 PB-TNTA-MWll PB-TNTC-MW3
Associated Site : PRRP TNTA TNTA TNTC

Sample No: CB3040 CB3042 CB3043 CB3027

Sample Date : I I -APR-02 15-APR-02 15-APR-02 10-APR-02

User Test Group Purpose : REG REG REG REG

Parameter -EL units Result Qual VO Resu Qual VO Resu Qual VO Result Dual -KQ-

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- ug/L 16
Amino-4,6-dinitrotoluene, 2- ug/L 46
Dinitrotoluene, 2,4- ug/L -

Dinitrotoluene, 2,6- ug/L
Nitrobenzene ug/L
Nitrotoluene, 2- ug/L
Nitrotoluene, 3- ug/L
RDX ug/L -

Trinitrotoluene, 2,4,6- ug(L - 110

GEN CHEMISTRY
Alkalinity ug/L 246000 J 378000 J 402000 J 233000 J
Chloride ug/L 6400000 40100 10500 4500
Cyanide, total ug/L - - - -

Hardness ug(L 5740000 738000 611000 496000
Nitrate ug/L - - - -

Sulfate ug/L 218000 261000 309000 248000
Total dissolved solids ug/L 12500000 792000 848000 670000
Total organic carbon ug/L 6400 J 4000 9000 2000
Total suspended solids ug/L 1660000 14000 74000 21000
Turbidity NTU 6500 36 .2 78 .5 59.0

METALS
Aluminum Y ug/L 38 .1 B 1 57.2 B i
Aluminum ug/L 807
Arsenic Y ug/L -

Arsenic ug/L -

Barium Y ug/L 104 B 1 56 .6 B 1 27 .3 B 1 31 .2 B i
Barium ug/L 106 B 1 56 .0 B 1 24 .0 B j 27 .5 B i
Beryllium Y ug/L -



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page : 6 of 28

Location Code: PB-TNTC-MW4 PB-TNTC-MW5 TNTA-BEDGW-001 TNTB-BEDGW-003
Associated Site : TNTC TNTC TNTA TNTB

Sample No: CB3028 CB3029 CB3044 CB3024
Sample Date: 10-APR-02 08-APR-02 15-APR-02 10-APR-02

User Test Group Purpose : REG REG REG REG

Parameter EL Unity Resu Qual VO Result Qual VO Result Qual VO Resy Qual VO-
EXPLOSrVES

Amino-2,6-dinitrutoluene, 4- ug/L - - 1 .3
Amino4,6-dinitrotoluene, 2- ug/L - - 0 .55
Dinitrotoluene, 2,4- UgfL - - -
Dinitrotoluene, 2,6- ug/L - -
Nitrobenzene ug/L - -
Nitrotoluene, 2- ug/L - -
Nitrotoluene, 3- ug/L - -
RDX ug(L - -
Trinitrotoluene, 2,4,6- ug/L - - -

GEN CHENUSTRY
Alkalinity ug/L 351000 J 229000 J 282000 J 68600 J
Chloride ug(L 20000 4800 1 4810000 3720000
Cyanide, total ug/L - -
Hardness U911, 980000 284000 5020000 2500000
Nitrate ug/L 120 -
Sulfate ug/L 749000 163000 J 388000 31100
Total dissolved solids ug/L 784000 506000 7960000 5370000
Total organic carbon ug(L 1100 2900 10700 4600
Total suspended solids Ug/L 37000 75000 1080000 115000
Turbidity NTU 147 112 605 9250

METALS
Aluminum Y g/L 59.5 B 1 74 .0 B 1 56.7 B i
Aluminum ug/L 1190 164 B 1 8300 1 6410
Arsenic Y ug/L - - -
Arsenic ug/L - 17 .3 1 12 .5
Barium Y ug/L 14 .9 B 1 21 .3 B 1 398 1 1750
Barium ug/L 28.6 B 1 24 .0 B 1 471 1 1780
Beryllium Y ug/L



Plum Brook Oro..nce Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03

Location Code: TNTB-BEDGW-004 TNTC-BEDGW-001

Associated Site : TNTB TNTC

Sample No: CB3023 CB3026

Sample Date: 08-APR-02 09-APR-02

User Test Group Purpose: REG REG

Parameter -EIL Unity Result Qual VQ Resu Qual VO

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- ug/L
Amino-4,6-dinitrotoluene, 2- ug/L
Dinitrotoluene, 2,4- ug(L
Dinitrotoluene, 2,6- ug(L
Nitrobenzene ug/L
Nitrotoluene, 2- ug(L
Nitrotoluene, 3- ug/L
RDX ug/l.
Trinitrotoluene, 2,4,6- ug/L -

GEN CHEMISTRY
Alkalinity ug/L 123000 J 562000 J
Chloride ug/L 2800 1 242000
Cyanide, total ug/L - -

Hardness ug/L 330000 1450000
Nitrate ug/L - -

Sulfate ug/L 160000 J 1030000
Total dissolved solids ug/L 378000 2200000
Total organic carbon ug/L 2900 1400
Total suspended solids ug/L 26000 11000
Turbidity NTU 53.6 158

METALS
Aluminum Y ug/L 64 .1 B i
Aluminum ug/L 163 B i
Arsenic Y ug/L -
Arsenic ug/L -
Barium Y ug/L 39 .2 B 1 18 .0 B i
Barium ug/L 39 .9 B 1 16 .5 B i
Beryllium Y ug/l, -

Page : 7 of 28



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Mts

Report Date: 03/26/03 Page: 8 of 28

Location Code: rr-AA2-BEDGW-001 rr-AA3-BEDGW-001 rF-ABG-BEDGW-01 rr-MNTA-BEDGW-001
Associated Site : AA2 AA3 ABG MSA

Sample No: CB3030 CB3033 CB3016 CB3039
Sample Date: 10-APR-02 10-APR-02 05-APR-02 12-APR-02

User Test Group Purpose : REG REG REG REG

Parameter -EL Units Result Qual IQ Result Qual VO Resy Qual VO Resy Qual -KQ
METALS

Beryllium ug/L
Cadmium Y ug/L
Cadmium ug/L
Calcium Y ug/L 89900 104000 184000 316000
Calcium ug/L 99400 104000 186000 305000
Chromium Y ug/L - -
Chromium ug/L 1 .3 B i
Cobalt Y ug/L 3 .4 B j
Cobalt U91L 9 .2 B i
Copper Y ug/L -
Copper ug/L -
Iron Y ug/L 124 1 - 5630 -
Iron ug/L 2020 1 118 1 9130 376
Lead Y ug/L -
Lead ug/L -
Magnesium Y ug/L 57100 67100 36600 239000
Magnesium ug/L 58000 69300 36700 236000
Manganese Y ug/L 207 17 .0 860 380
Manganese ug/L 228 20 .7 872 388
Nickel Y ug/L - - - -
Nickel ug/L 4 .0 B j - - -
Potassium Y ug/L 29600 40000 432 B 1 96300
Potassium ug/L 28900 40400 444 B 1 92000
Selenium Y ug/L - - -
Selenium ug/L - - -
Sodium Y ug/L 103000 237000 5070 1280000
Sodium ug/L 100000 237000 4900 B 1 1210000
Thallium Y ug/L - - -
Thallium. ug/L
Vanadium Y ug/L



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Detected Hits

Report Date ; 03/26/03 Page : 9 of 28

Location Code: rF-TNTB-BEDGW-001 rr-TNTB-BEDGW-002 MK-MW16 MK-MW17

Associated Site : TNT`B TNTB TNTI3 TNTB

Sample No: CB3019 CB3018 CB3017 CB3038

Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group Purpose : REG REG REG REG

Parameter YELL (InitS Resu Qual VO Resy Qual VO Resu Qual -KQ- Result Dual -KQ-

METALS
Beryllium ug/L 0.82 B 3
Cadmium Y ug/L -

Cadmium ug/L 0.59 B i -

Calcium Y ug/L 91800 105000 127000 78200

Calcium ug/L 91500 110000 125000 79400

Chromium Y ug/L - - -

Chromium Ug/L - -

Cobalt Y ug/L - 45 .3 B 1 95 .5
Cobalt ug/L - 47 .3 B 1 95 .7

Copper Y ug/L - -

Copper ug/L - 7 .4 B j -

Iron Y ug/L - 695 11500 1

Iron ug/L - 11300 11800 1

Lead Y ug/L - - -

Lead ug/L - - 1 .9 B i -

Magnesium Y ug/L 52600 41400 47900 22200

Magnesium ugIL 55500 43000 48600 23000
Manganese Y ug/L 51 .1 1 32,2 8290 1330

Manganese ug/L 33 .2 33 .8 8520 1350

Nickel Y ugIL - - 76.0 214

Nickel ug/L - 80.4 208

Potassium Y ug/L 38300 1 5790 1 1120 B 1 1460 B i
Potassium ug/L 43400 1 6070 1 1360 B 1 1470 B i

Selenium Y ugfL - - - -

Selenium ug/L - - - -

Sodium Y ug/L 366000 106000 6040 3260 B i

Sodium ug/L 435000 109000 6030 3240 B i

Tballium. Y ug(L -
Thallium ug/L
Vanadium Y ug/L



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page: 10 of 28

Location Code: PB-BED-MW13 PB-BED-MW14 PB-BED-MW15 PB-BED-MW16
Associated Site : TNTC WARP PRRP UTrA

Sample No: CB3025 CB3022 CB3041 CB3037
Sample Date: 10-APR-02 08-APR-02 15-APR-02 I I -APR-02

User Test Group Purpose : REG REG REG REG

Parampter EL vnit~v Resu Qual VQ Resu Qual VQ Resu Qual VQ Resu Qual VO- _ -
METALS

Beryllium Ug/L
Cadmium Y ugIL
Cadmium ug/L
Calcium Y ug/L 364000 321000 286000 330000
Calcium ug/L 351000 325000 287000 318000
Chromium Y ug/L - 3 .0 B i -
Chromium ug/L 3 .4 B i -
Cobalt Y ug/L 265 -
Cobalt ug/L 267 -
Copper Y ug/L 92 .0 -
Copper ug/L 94 .8 -
Iron Y ug/L - 417 -
Iron ug/L 335 1 438 142
Lead Y ug/L - 3 .6 -
Lead ug/L - 3 .6 -
Magnesium Y ug/L 347000 229000 236000 32000
Magnesium ug/L 334000 230000 234000 31700
Manganese Y ug/L 18.0 136 6 .3 B 1 6 .8 B i
Manganese ug/L 23 .7 136 7 .0 B 1 17 .0
Nickel Y ug/L - - 276 - -
Nickel ug/L - - 278 - 3,2 B i
Potassium Y ug/L 95000 57000 1 75900 1 4700 B i
Potassium ug/L 89000 56800 1 75100 1 4420 B i
Selenium Y Ug/L - 7.4 - -
Selenium ug/L - - 7.8 - -
Sodium Y ugIL 1210000 1010000 716000 31700
Sodium ug/L 1150000 1020000 705000 30100
Tballium Y ug/L -
Thallium ugfL
Vanadium Y ug/L 5 .8 B i -



Plum Brook Ordnance Works

Monitoring Wells Groundwater
Detected Hits

Report Date : 03/26/03 Page: I I of 28

Location Code: PB-BED-MW17 PB-BED-MWI8 PB-BED-MW19 PB-BED-MW22

Associated Site: TNTA TNTA AA2 DGP

Sample No: CB3014 CB3015 CB3013 CB3009

Sample Date: 11-APR-02 05-APR-02 04-APR-02 04-APR-02

User Test Group Purpose: REG REG REG REG

Parameter ELL Unity Resu Qual VO Resu -Qual VQ Result Qual VQ Resu Qual VO-
MIETALS

Beryllium ug/L
Cadmium Y . ug/L
Cadmium ug/L
Calcium Y ug/L 273000 1370000 109000 121000
Calcium ug/L 268000 1390000 121000 123000
Chromium Y ug/L -
Chro ug/L
Cobalt Y ug/L
Cobalt ug/L
Copper Y ug/L
Copper ug/L 15 .6 B i
Iron Y ug/L -
Iron ug/L 43 .2 B i
Lead Y ug/L -
Lead ug/L - -
Magnesium Y ug/L 243000 929000 44000 35700
Magnesium ug/L 250000 943000 41900 35800
Manganese Y ug/L 10 .2 B 1 107 2 .5 B 1 43 .3
Manganese ug/L 8 .4 B 1 109 2.2 B 1 45 .1
Nickel Y ug/L - - 4 .3 B i -
Nickel Ug/L - - 3 .5 B i -

Potassium Y Ug/L 66900 187000 1 42900 j 2470 B i
Potassium ug/L 67200 188000 1 41500 1 2500 B i
Selenium Y ug/L - - - -
Selenium ug/L - - - -
Sodium Y ug/L 582000 4000000 92900 19100
Sodium ug/L 583000 4050000 88400 19200
11allium Y ug/L
Thallium ug/L
Vanadium Y ug/L



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page: 12 of 28

Location Code: PB-BED-MW23 PB-TNTA-MW10 PB-TNTA-MWI I PB-fNTC-MW3
Associated Site : PRRP TNTA TNTA TNTC

Sample No: CB3040 CB3042 CB3043 CB3027
SampleDate: I I -APR-02 15-APR-02 15-APR-02 IO-APR-02

User Test Group Purpose : REG REG REG REG

Parampter EL Units Result Qual VQ Result Qual VQ Result Qual VQ Result Qual VQ-
METALS

Beryllium ugfL
Cadmium Y ug/L
Cadmium ug/L
Calcium Y ug/L 857000 177000 226000 117000
Calcium ug/L 859000 174000 206000 86600
Chromium Y ug/L - - - -
chromium ug/L 6 .1 B 1 2.0 B i
Cobalt Y ug/L - 2 .4 B i
Cobalt ug/L -
Copper Y ug/L
Copper ug/L -
Iron Y ug/L 4450 1 3270 -
Iron ug/L 5640 1 4710 1700 61 .3 B i
Lead y u-g/-I, - - - -
Lead ug/L - - 3 .0 -
Magnesium Y ug/L 575000 45900 42500 36400
Magnesium ug/L 591000 45100 35200 25000
Manganese Y ug/L 212 625 80.7 6 .7 B i
Manganese ug/L 219 607 86.5 8 .1 B i
Nickel Y ug/L 4 .8 B i - 3 .4 B j -
Nickel ug/L 7 .2 B 1 2.1 B 1 3 .9 B i -
Potassium Y ug/L 91900 1450 B 1 176 B 1 1000 B i
Potassium ug/L 96000 1420 B i - 406 B i
Selenium Y Ug/L - - -
Selenium ug/L - - - -
Sodium Y ug(L 1810000 28600 11500 24400
Sodium ug/L 1810000 28600 7210 16300
ThaRium Y ug/L - - -
Thallium ug/L
Vanadium Y ug/L



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page: 13 of 28

Location Code: PB-TNTC-MW4 PB-TNTC-MW5 TNTA-BEDGW-001 TNTB-BEDGW-003

Associated Site: TNTC TNTC TNTA TNTB

Sample No: CB3028 CB3029 CB3044 CB3024

Sample Date: 10-APR-02 08-APR-02 15-APR-02 10-APR-02

User Test Group Purpose: REG REG REG REG

Parameter -FLL UnLy Result Qual VO Result Qual VO Resu Qual VO Result Qual
METALS

Beryllium ug/L 1 .1 B i
Cadmium Y ug/L -
Cadmium ug/L 1 .2 B i -
Calcium Y ug/L 262000 117000 577000 1 156000
Calcium ug/L 254000 122000 1780000 1 180000
Chromium Y ug/L - - 6 .8 B j -
Chromium ug/L 2A B 1 37 .2 1 14 .8
Cobalt Y ug/L 3 .1 B i -
Cobalt ug/L 10 .3 B 1 12 .7 B 1 10 .1 B i
Copper Y ug/L - - 3 .2 B i
Copper ug/L 53 .1 1 49.4
Iron Y ug/L - 152 1 -
Iron ug/L 3060 1 199 33400 1 17100 1
Lead Y ug/L -
Lead ugfL 2 .0 B i - 18 .4 1 7 .0
Magnesium Y ug/L 127000 21200 349000 1 67000
Magnesium ug/L 128000 22200 408000 1 58900
Manganese Y ug/L 448 24 .2 26 .7 1 -
Manganese ug/L 684 56 .3 1830 1 509
Nickel Y ug/L 6 .6 B i - - -
Nickel ug/L 9 .2 B 1 2,2 B 1 48 .8 1 37.7 B i
Potassium Y ug/L 15200 326 B 1 310000 1 137000
Potassium ug/L 15500 451 B 1 334000 1 136000
Selenium Y ug/L - - 4 .5 B i
Selenium ug/L - - 5 .6
Sodium Y ug/L 63300 28400 1540000 1 1120000
Sodium ug/L 62600 29600 1610000 1 849000
Tilallium Y ug/L - - - -
Thallium. ug/L
Vanadium Y ug/L 6 .3 B i



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected lEts

Report Date: 03/26/03

TNTB-BEDGW-004
TNTB
CB3023

08-APR-02
REG

Resu Qual VO

TNTC-BEDGW-001
TNTC
CB3026

09-APR-02
REG

Resu Qual VO

Page: 14 of 28

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group Purpose.

Parameter -EL units
MIETALS

Beryllium ug/L
Cadmium Y ug/L
Cadmium ug/L
Calcium Y ug/L
Calcium ug/L
Chromium Y ug/L
Chromium ug/L
Cobalt Y UeL
Cobalt ug/L
Copper Y ug/L
Copper ug/L
Iron Y ug/L
Iron ug/L
Lead Y ug/l,
Lead ug/L
Magnesium Y ug/L
Magnesium ug/L
Manganese Y ug/L
Manganese ug/L
Nickel Y ug/L
Nickel ug/L
Potassium Y ug/L
Potassium ug/L
Selenium Y ug/L
Selenium ug/L
Sodium Y ug/L
Sodium ug/L
Thallium Y ug/L
Thalliurn ug/L
Vanadium Y ug/L

78000 462000
76500 434000

5550
6560

23400 157000
22900 152000
641 5 .2 B j
634 5 .1 B j

850 B 1 10900
851 B 1 9610

6840 57100
6660 51900



Plum Brook 01 ze Works

Monitoring WeUs Groundwater

Detected Ifits

Report Date: 03/26/03 Page: 15 of 28

Location Code: rr-AA2-BEDGW-001 rr-AA3-BEDGW-001 rr-ABG-BEDGW-01 rr-MNTA-BEDGW-001
Associated Site : AA2 AA3 ABG MSA

Sample No: CB3030 CB3033 CB3016 CB3039

Sample Date: 10-APR-02 10-APR-02 05-APR-02 12-APR-02

User Test Group Purpose : REG REG REG REG

Parameter -EL Units Result Qual VO Result Qual VO Resy Qual VO Resy Qual VO

METALS
Vanadium ug/L -

Zinc Y ug/L 5 .0 B 1 35 .4 1 2 .6 B i
zinc ug/L 6 .2 B 1 35 .3 12 .9 B i

SENUVOLATILES
Bis(2-ethylhexyl)phthalate ug/L 2 .0 J i - 0.91 1 1
Chrysene ug/L 0.54 J i
Diethyl phthalate ug/L -

Dimethylphenol, 2,4- ug/L 1 .8 J i
Dinitrotoluene, 2,4- ug/L -
Dinitrotoluene, 2,6- ug/L -

Fluorene ugIL - 1 .2 J i
Methylnaphthalene, 2- ugIL 3 .2 J 1 23
Methylphenol, 2- ug/L -

Methylphenol, 4- ug/L -

Naphthalene ug/L 2.5 J 1 0 .70 J 1 16
Nitroaniline, 3- U91L - -

Phenanthrene ug/L 1 .9 1 1
Phenol ug/L -

VOLATILES
Acetone ug/L - 140 J i
Benzene ug/L 4,8 J 1 8 .0 J 1 36 J i
Butanone, 2- ug/L -

Carbon disulfide ug/L 0.84 J i
Dichloroethane, 1,1- ug/L -

Ethylbenzene ug/L 13 4 .6 J 1 25 J i
Hexanone,2- ug/l, - -

Methyl-2-pentanone, 4- ug/L - -

Methylene chloride ug/L 3 .9 J B 1 9 .2 J 1 110 1 1



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page: 16 of 28

Location Code: rr-TNTB-BEDGW-001 rF-TNTB-BEDGW-002 MK-MW16 MK-MW17
AssociatedSite: TNTB TNTB TNTB TNTB

Sample No.- CB3019 CB3018 CB3017 CB3038
Sample Date: 05-APR-02 05-APR-02 08-APR-02 12-APR-02

User Test Group Purpose: REG REG REG REG

Param,ptpr -EIL Units Result Qual VC) Resy Qual VO Resu Qual VO Resu Qual -KQ-
MIETALS

Vanadium ug/L 2.0 B i -
zinc Y ug/L 70 .1 200
zinc ug/L 2 .6 B 1 59 .8 194

SENJIVOLATILES
Bis(2-etbylhexyl)phthalate ug/L -
Chrysene ug/L
Diethyl phthalate ug/L
Dimethylphenol, 2,4- ug/L -
Dinitrotoluene, 2,4- ug/L 4 .0 J i
Dinitrotoluene, 2,6- ugfL 1 .4 J i
Fluorene ug/L -
Methylnaphthalene, 2- ug/L
Methylphenol, 2- ug/L
Methylphenol, 4- ug/L
Naphthalene U9/L
Nitroaniline, 3- ug/L
Phenanthrene ug/L
Phenol ugfL -

VOLATILES
Acetone ug/L 2 .4 J i
Benzene ug/L -
Butaaone, 2- ug/L
Carbon disulfide ug/L
DichIoroethane, 1,1- ug/L 0.38 J j
Ethylbenzene ug/L - . -
Hexanone, 2- ug/L - - -
Methyl-2-penta, 4- U911, - - -
Methylene chloi . ug/L - .



Plum BrookOru--nce Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page : 17 of 28

Location Code: PB-BED-MW13 PB-BED-MW14 PB-BED-MW15 PB-BED-MW16
Associated Site: TNTC WARP PRRP UTrA

Sample No: CB3025 CB3022 CB3041 CR3037
Sample Date: 10-APR-02 08-APR-02 15-APR-02 11-APR-02

User Test Group Purpose : REG REG REG REG

Parameter -ELL Unitv Result Oual VQ Result Qual VQ Result Qual VQ Resu Qual
METALS

Vanadium ug/L - 5 .5 B i -
zinc Y ug/L 9 .5 B 1 68 .2 1 9 .4 B 1 365
zinc ug/L 7 .1 B 1 64 .8 -

SENUVOLATILES
Bis(2-ethylhexyl)phthalate ug/L 5 .2 J 1 1 .8 1 1 2 .1 J
Chrysene ug/L -
Diethyl phthalate ug/L -
Dimethylphenol, 2,4- ug/l, 21 6 .8 J 1 13
Dinitrotoluene, 2,4- ug/L - 19 - -
Dinitrotoluene, 2,6- ug/L - - -
Fluorene ug(L 1 .4 J i - 1 .8 1 1
Methylnaphthalene, 2- ug/L 34 27 24
Methylphenol, 2- ug/L 6.0 J 1 3 .9 J 1 0 .88 J i
Methylphenol, 4- ug/L 5 .8 J 1 5 .6 J i - - -
Naphthalene ug/L 34 - 25 5 .0 1 1
Nitroaniline, 3- ug/L - 150 - - - -
Phenanthrene ug/L 1 .9 1 1 - 1 .3 J 1 2 .6 J i
Phenol ug/L I 1 15 1 .0 1 1

VOLATILES
Acetone U91L - 87 J 1 60 J i
Benzene ug(L 410 600 ISO
Butanone, 2- ug/L - -
Carbon disulfide U91L 3 .1 J i
Dichloroethane, 1,1- ug/L - - -
Ethylbenzene ug(L 130 130 40
Hexanone, 2- ug/L - - -
Methyl-2-pentanone, 4- ug/L - -
Methylene chloride ug1l, 49 J B 31 J B i I I



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page : 18 of 28

Location Code: PB-BED-MWI7 PB-BED-MW18 PB-BED-MW19 PB-BED-MW22
Associated Site : TNTA TNTA AA2 DGP

Sample No: CB3014 CB3015 CB3013 CB3009
Sample Date: 11-APR-02 05-APR-02 04-APR-02 04-APR-02

User Test Group Purpose : REG REG REG REG

Parameter YA Units Result Qual VQ Result Qual VQ Resu Qual VO Result Qual VO
MIETALS

Vanadium ug/L -
Zinc Y ug/L 10 B 1 9 .1 B 1 3,1 B 1 12 .7 B i
Zinc ug/L 5 .7 B 1 48 .1 31 .3 20 .2

SENUVOLATELES
Bis(2-ethylhexyl)phthalate ug/L 4 .0 J i - 9 .7 J i -
Chrysene ug/L -
Diethyl phthalate U91L -
Dimethylphenol, 2,4- Ug/L 3 .0 J 1 12
Dinitrotoluene, 2,4- ug/L -
Dinitrotoluene, 2,6- ug/L
Fluorene Ug/L -
Methyinaphthalene, 2- ug/L 7.5 J 1 5 .3 J 1 10
Methylphenol, 2- U91L - - - 4 .7 J i -
Methylphenol, 4- ug/L 1 .4 J 1 4 .4 J i -
Naphthalene ug/L 10 1 9 .9 1 1 6.1 J i
Nitroaniline, 3- ug/L - -
Phenanthrene ug/L - 0.74 J i
Phenol ug/L 2 .0 J 1 1 .4 J i -

VOLATILES
Acetone ug/L -
Benzene ug/L 13 J 1 14 1 42 J j
Butanone, 2- ug/L -
Carbon disulfide ug/L 2.3 J 1 4 .8 J i
Dichloroethane, 1,1- Ug/L - -
Ethylbenzene Ug/L 100 100 1 16 J i
Hexanone,2- ugtL - -
Methyl-2-penti 4- ug/L -
Methylene chlori,- ug/L 20 J 1 9.7 J B i 11 1 j



Plum Brook Oru-itce Works

Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03 Page : 19 of 28

Location Code: PB-BED-MW23 PB-TNTA-MWIO PB-TNTA-MW11 PB-TNTC-MW3
Associated Site: PRRP TNTA TNTA TNTC

Sample No: CB3040 CB3042 CB3043 CB3027

Sample Date: 11-APR-02 15-APR-02 15-APR-02 10-APR-02

User Test Group Purpose : REG REG REG REG

Parampter -UL Units Resu Qual VO Result Qual VO Resu Qual VO Resu Qual -kV

METALS
Vanadium ug/L - 1 .9 B i -

zinc Y ug/L 8 .6 B 1 30 .4 1 26 .8 1 18 .2 B i
zinc ug/L 3 .0 B 1 31 .8 1 5 .9 B 1 4.7 B i

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate ug/L 3 .3 J
Chrysene ug/L -

Diethyl phthalate ug/L 0 .68 J
Dimethylphenol, 2,4- ugIL 51
Dinitrotoluene, 2,4- ug/L -

Diaitrotoluene, 2,6- Ug/L -

Fluorene ug/L 1 .4 J
Methylnaphthalene, 2- ug/L 32
Methylphenol, 2- ug/L 37
Methylphenol, 4- ug/L 43
Naphthalene ugfL 31
Nitroaniline, 3- ug/L -

Phenanthrene ug/l, 2.4 J i
Phenol ug/L 150

VOLATILES
Acetone ug/L 1400 1 6 .8 J 1 1 .7 J j 13
Benzene ug/L 2500 - -

Butanone, 2- ug/L - 4 .9 J j
Carbon disulfide ug/L -

Dichloroethane, 1,1- ug/L -

Ethylbenzene g1l,U& - 230
Hexanone,2- ug/L -

Mediyl-2-pentanone, 4- ug/L -
Methylene chloride ug(L 100 1



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Flits

Report Date : 03/26/03 Page ; 20of 28

Location Code: PB-TNTC-MW4 PB-TNTC-MW5 TNTA-BEDGW-001 TNTB-BEDGW-003
Associated Site: TNTC TNTC TNTA TNTB

Sample No: CB3028 CB3029 CB3044 CB3024
Sample Date: 10-APR-02 08-APR-02 15-APR-02 10-APR-02

User Test Group Purpose: REG REG REG REG

Parameter -EL Units Result Qual VQ Resu Qual VQ Resu Qual VO Result Qual VO
METALS

Vanadium ug/L 2.1 B j - 36 .9 B 1 23 .2 B i
Zinc Y ug/L 7.9 B 1 16 .0 B 1 5 .7 B j -
zinc Ug/L 13 .0 B 1 2 .8 B 1 425 1 98 .7

SENUVOLATILES
Bis(2-ethylhexyl)phthalate ug/L - -
Chrysene ug/L 0.62 J
Diethyl phthalate ug/L - -
Dimethylphenol, 2,4- ug/L - 18
Dinitrotoluene, 2,4- ug/L - -
Dinitrotoluene, 2,6- ug/l. - -
Fluorene U91I, - 1 .9 1 1 -
Methylnaphthalene, 2- ug/L - 47 4 .8 J i
Methylphenol, 2- ug/L - 12 -
Methylphenol, 4- ug/L - 15 -
Naphthalene ug/L - 39 2.8 J i
Nitroaniliae, 3- ug/L - - - - -
Phenanthrene ug/L - 3 .4 J 1 0 .73 J i
Phenol ug/L - 27 1 .6 J i

VOLATILES
Acetone U911, - 290 J 85
Benzene ug/L - 490 14
Butanone, 2- ug/L - - 69
Carbon disulfide ug/L - 0.37 J i
Dichloroethane, 1,1- ug/L - - - - -
Ethylbenzene ug/L - - - 210 0.52 J i
Hexanone,2- ug/L - - - - 0.56 J i
Methyl-2-penta- -, 4- ug/L - - - - 0.70 J i
Methylene chk ug/L - - - 170 J B J



Plum Brook Oru-tce Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03

Location Code :
AssociatedSite :

Sample No:
Sample Date:

User Test Group Purpose :

Parameter -ELL Units
METALS

Vanadium ug/L
Zinc Y ug/L
Zinc ug/L

TNTB-BEDGW-004 TNTC-BEDGW-001
TNTB TNTC
CB3023 CB3026

08-APR-02 09-APR-02
REG REG

Result Qual VQ Result Qual VO

45 .9 1
51 .3

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate ug/L -

Chrysene ug/L -
Diethyl phthalate ug/L -
Dimethylphenol, 2,4- ug/L .
Dinitrotoluene, 2,4- ugIL -
Dinitrotoluene, 2,6- ug/L -

Fluorene ug/L -
Methylnaphthalene, 2- ug/L - - 3 .2 J i
Methylphenol, 2- ug/L - - -
Methylphenol, 4- ug/L - - -
Naphthalene ug/L - - 2 .5 J i
Nitroaniline, 3- ug/L - - -
Phenandume ug/L
Phenol ug/L

VOLATILES
Acetone ug/L 53 J i
Benzene ug/L 0.50 J i 8A J i
Butanone, 2- ug/L -
Carbon disulfide ug/L -

Dichloroethane, 1, 1 - ug/L -
Ethylbenzene ug/L - 12 J i
Hexanone, 2- ug/L - -
Methyl-2-pentanone, 4- ug/L -

Methylene chloride ug/L 19 JB i
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Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03

Location Code :
AssociatedSite:

Sample No:
Sample Date:

User Test Group Purpose :

Parameter -FA Units
VOLATILES

Toluene ug/L
Trichloroethene ug/L
Xylenes, total ug/L

rr-AA2-BEDGW-001
AA2

CB3030
10-APR-02
REG

Resu Qual VO

2.2 J i

98

rr-AA3-BEDGW-001
AA3

CB3033
10-APR-02
REG

Resu Qual VO

12

31

rr-ABG-BEDGW-01
ABG

CB3016
05-APR-02

REG

Resu Qual VO

Page : 22 of 28

rr-MNTA-BEDGW-001
MSA

CB3039
12-APR-02
REG

Result Qual VO

40 J i
18 1 1

310



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date : 03/26/03

Location Code:
Associated Site :

Sample No:
Sample Date:

User Test Group Purpose :

Parameter -EL Unity
VOLATILES

Toluene ug(L
Trichloroethene ug/L
Xyleaes, total Ug/L

1T-TNTB-BEDGW-001
TNTB
CB3019

05-APR-02
REG

Resu Qual VO

rF-'fNTB-BEDGW-002
TNTB
CB3018

05-APR-02
REG

Result Qual VO

MK-MW16
TNTB
CB3017

08-APR-02
REG

Result Qual VQ

Page : 23 of 28

MK-MW17
TNTB
CB3038
12-APR-02
REG

Result Qual VO



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Bits

Report Date : 03/26/03

Location Code:
Associated Site .-

Sample No:
Sample Date:

User Test Group Purpose :

Earameter -FLL Thlits,
VOLATILES

Toluene Ug/l,
Trichloroethene ug/L
Xylenes, total ug/L

PB-BED-MW13
TNTC
CB3025
10-APR-02
REG

Resu Qual VO

300

1300

PB-BED-MW14
WARP
CB3022

08-APR-02
REG

Result Qual VO

PB-BED-MWI5
PRRP
CB3041

15-APR-02
PEG

Result Qual VO

460

880

PB-BED-MW16
UTTA
CB3037

11-APR-02
REG

Result Qual VO

150

610
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Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03

Location Code.
Associated Site:

Sample No:
Sample Date:

User Test Group Purpose.

Parameter -EIL Units
VOLATILES

Toluene ug/L
Trichloroethene ug/L
Xylenes, total ug/L

PB-BED-MW17
TNTA
CB3014

I I-APR-02
REG

Resy Oual ZQ-

150

440

PB-BED-MWI8
TNTA
CB3015

05-APR-02
REG

Resu Qual VO

74 1

420 1

PB-BED-MW19
AA2

CB3013
04-APR-02
REG

Resy Qual VQ

18 1 1

170

Page: 25 of 28

PB-BED-MW22
DGP

CB3009
04-APR-02

REG

Resu Qual VO



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected lEts

Report Date: 03/26/03

PB-BED-MW23
PRRP
CB3040

11 -APR-02
REG

Resu Qual VQ

PB-TNTA-MWIO
TNTA
CB3042

15-APR-02
REG

Resu Qual VQ

PB-TNTA-MWI I
TNTA
CB3043
15-APR-02
REG

Result Qual VO

Page: 26 of 28

Location Code :
Associated Site :

Sample No:
Sample Date:

User Test Group Purpose :

Parameter -FIL Units
VOLATILES

ToIuene U91L
Trichloroethene ug/L
Xylenes, total ug/L

1000

1600

PB-TNTC-MW3
TNTC
CB3027

10-APR-02
REG

Resu Qual VO



Plum Brook Ora--.ice Works

Monitoring Wells Groundwater

Detected Iflts

Report Date: 03/26/03

Location Code .
Associated Site.,

Sample No.,
Sample Date :

User Test Group Purpose .,

Parameter FA uni&_
VOLATILES

Toluene ug/L
Trichlomethene ug/L
Xylenes, total ug/L

PB-TNTC-MW4
TNTC
CB3028

10-APR-02
REG

Resu Qual VO

PB-TNTC-MW5
TNTC
CB3029

08-APR-02
REG

Result Qual VO

TNTA-BEDGW-001
TNTA
CB3044
15-APR-02
REG

Result Qual VO

630

1200
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TNTB-BEDGW-003
TNTB
CB3024

IO-APR-02
REG

Result Qual VO

4 .7

2 .3



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03

Location Code:
Associated Site:

Sample No:
Sample Date.,

User Test Group Purpose.

Parameter -EIL Unity
VOLATELES

Toluene ug/l,
Trichloroethene ug/L
Xylenes, total ug/L

TNTB-BEDGW-004 TNTC-BEDGW-001
TNTB TNTC
CB3023 CB3026

08-APR-02 09-APR-02
REG REG

Resy Qual VO Resu Qual VQ

8.8 J i

90

Page : 28 of 28
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Plum Broot ance Works
Monitoring Weil Groundwater

Detected Hits Summary

Report Date: 07/31/02 Page I of 4

Location Code: IT-BOB-BEDGW-001 IT-MWO1 MK-MW20 PB-BED-MW20
AssociatedSite : BCG BCG UTTA BCG

Sample No: CC3001 CC3009 CC3002 CC3003

Sample Date: 12-JUL-02 10-JUL-02 I IJUL-02 10-JUL-02

User Test Group
%reimpter -FA Units Resul Qual VO Resu Qual VC) Resu _Qual VO Resu Qual VO

GENCHEMISTRY
Alkalinity u&tL 367000 90000 293000

Chloride ug/L 896000 3400 19000000

Hardness ug/L 647000 144000 8140000

Nitrate ugIL 190
Sulfate ug/L 9200 118000
Total dissolved solids ug/L 2040000 279000 35500000

Total organic carbon ug/L 1900 7100

Total suspended solids ug/L 21000 4000 33000

Turbidity NTU 39 .0 1 .7 7.4

METALS
Aluminum ug/L 117 B i
Arsenic ug/L 3.6 B . i
Barium Y ug/L 236 82 .5 B 1 23900

Barium ug/L 229 75 .9 B j 24000
Calcium Y ug/L 133000 39300 2020000

Calcium ug/L 134000 39400 2000000
Chromium ug/L
Cobalt Y ug/L 8.2 B 1 10.3 B j 8.0 B i

Cobalt ug/L 12,1 B 1 7.5 B j 8.0 B j
Copper Y ug/L 2.9 B i
Copper ug/L 9.1 B i
Iron Y ug/L 1160 745 5100

Iron ug/L 1490 563 4970
Magnesium Y ug/L 76000 14600 969000
Magnesium ug/L 73500 15900 960000

Manganese Y ug/L 728 326 193
Manganese ug/L 688 292 190

Nickel Y ug/L 8.5 B j 26 .2 B j
Nickel ug/L 8.6 B 1 15 .0 B j



Plum Brook Ordnance Works
Monitoring Well Groundwater

Detected Hits Summary

Report Date : 07/31/02

Location Code:
AssociatedSite :

Sample No:
'Sample Date :

User Test Group
h2ranjeter -FIL Units

GEN CHEMISTRY
Alkalinity ug/L

Chloride ug/L
Hardness ug/L
Nitrate ug/L

Sulfate ug/L

Total dissolved solids ug/L

Total organic carbon UVL

Total suspended solids ug/L
Turbidity NTU

METALS
Aluminum ug/L

Arsenic ug/L
Barium Y ugIL

Barium ug/L
Calcium Y ugIL

Calcium ug/L

Chromium ug/L

Cobalt Y ug/L

Cobalt U91I,
Copper Y ug/L

Copper ug/L

Iron Y ug/L

Iron ug/L

Magnesium Y ug/L

Magnesium ugfL
Manganese Y ug/L

Manganese ug/L
Nickel Y ug/L

Nickel ug/L

PB-BED-MW24
BCG

CC3004
12-JUL-02

PB-BED-MW25
BCG

CC3005
11-JUL-02

Resu Qual VQ Resu Qual VO

979000 329000

155000 219000
1370000 772000

32300
1020000

3700
124000

742

416000
1180000

2700
5000
23 .6

1150
4 .3 B
670
680

147000
346000

9 .4 B

44.6 B

160 B
164 B

187000
183000

2.9 B

8.6 B

13400
79400
88800
442
420

7 .9 B

59 .8 B
103

74100
69100

94 .0
95 .6

j

Page 2 of 4



Plum Brook nance Works

Monitoring Well Groundwater

Detected Hits Summary

Report Date : 07/31/02 Page 3 of 4

Location Code: IT-BG8-BEDGW-001 IT-MWOI MK-MW20 PB-BED-MW20

AssociatedSite: BCG BCG UTTA BCG

sample JYo_: CC3001 CC3009 CC3002 CC3003

Sample Date: 12-JUL-02 10-JUL-02 11-JUL-02 10-JUL-02

User Test Group
paramatgr _ELL Units

METALS
Potassium Y ugIL

Potassium ug/L
Sodium Y ug/L
Sodium ug/l,
Thallium Y ug/L
Vanadium ug/L
Zinc Y ug/L
Zinc U91L

SEMIVOLATILES
Dimethylphenol, 2,4- ug/l,
Methylnaphthalene, 2- U&/L
-Naphthalene

VOLATILES
Acetone ug/L
Benzene U911,
Bromomethane ug/L

Butanone, 2- ug/L
Carbon disuffide Ug/L
Ethylbenzent ug/L
Toluene ug/L
Xylenes, total ug/L

Resu Qual VO Resu Qual ZQ_ Resu pual VO Resy Qual VC)

31000 6390 1 102000 1

30500 6780 1 101000 .1
392000 19200 8120000

395000 19400 8380000

7.3 B 1 124 3,2 B i

10.0 B 34.3 9.7 B i

3 .2
0 .27 J j
9 .8

37000
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K.1.0 Introduction
This appendix of the Groundwater Investigation ofTNT Areas and Red Water Ponds Report
presents results ofthe quality assurance/quality control (QA/QC) measures implemented for the
sampling and analysis activities at the Plum Brook Ordnance Works (PBOW) - Sandusky, Ohio .
The quality indicators from every aspect of the data collection have been reviewed, and an
assessment ofthe data with regard to project-specific objectives is presented . Successful
execution of project-specific objectives and procedures provides strong support for the
acceptance of the data generated as adequate for the purpose of evaluating the analytital results
from this assessment at PBOW.

Shaw Environmental (Formerly IT Corporation) conducted field-sampling activities at PBOW in
April 2002. Severn Trent Laboratories in Knoxville, Tennessee and North Canton, Ohio
analyzed the project samples . Accutest Laboratories ofOrlando, Florida analyzed the field split
samples . All data analyzed were reviewed for accuracy and completeness. One hundred percent
of the data analyzed were subjected to data validation following guidelines in the USEPA
Contract Laboratory Program National Functional Guidelinesfor Organic Data Review,
October 1999 (EPA, 1999) and USEPA Contract Laboratory Program National Functional
Guidelinesfor Inorganic Data Review, February 1994 . The criteria for blank evaluation were
based on those detailed in Region Iff Modifications to National Functional Guidelinesfor
Organic Data Review (September 1994) and Region IffModifications to the Laboratory Data
Validation Functional Guidelinesfor Evaluating Inorganics Analyses, (April 1993) . Data were
evaluated against specific criteria to verify the achievement of precision, accuracy,
representativeness, completeness and comparability goals established to meet the project data
quality objectives (DQO). To verify that these DQOs were met, field measurements, sampling
and handling procedures, laboratory analysis and reporting, and all nonconformances and
discrepancies in the data were examined to determine compliance with the appropriate and
applicable procedures defined in the SAP. The results of this review are presented in the
following sections, with all analytical outliers or nonconformances discussed where they
occurred.

This report is divided into three subsections. Section K.2.0 discusses the field investigation and
QC procedures used during the sampling effort . Section K.3.0 outlines the analytical program
and the associated QC activities performed. The final part ofthis document, Section K.4.0,
summarizes the data findings and their overall impact on the usability ofthe analytical data.
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K.ZO Field Sampling and QC Activities
Shaw Environmental was retained by the U. S . Army Corps of Engineers, Nashville District to
conduct investigation and sampling activities at PBOW. Field activities at this site included
collection of the groundwater samples . The collection ofthese samples along with their
associated QA and QC samples are discussed in this section ofthe Data Quality Evaluation
(DQE) .

All project and field duplicate samples collected were submitted to STL. Sample shipments from
the field were performed under custody and documented using standard Analysis Request/Chain
of Custody (AR/COC) forms. These forms provided project-specific analytical specifications
and QC instructions to the laboratory . A formal COC transfer record was prepared and included
with these forms to document custody during sample transportation, storage, and disposition by
the laboratory . Table K- I summarizes the field sample number, location, sample type, date of
collection, and sample delivery group for each sample collected . Table K-2 summarizes the
detected compounds in the blanks associated with the PBOW samples .

K.2.1 Trip Blanks
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible
to contamination by diff-usion of organic compounds into the sample container. Trip blanks are
analyzed in order to assess the potential for contamination to be introduced to an aqueous volatile
sample during transport and handling procedures . A trip blank is a sample of analyte-free
deionized (DI) water that is prepared at the laboratory, shipped to the field with sample
containers, and returned to the laboratory with the water matrix samples receiving VOC analysis.
A trip blank is then analyzed for volatile organics using the same sample preparation and
analysis procedures used for the actual field samples . Twelve trip blank samples were collected .

The data validator applied the 5X-IOX rule to the samples for the analytes detected . The
following samples were qualified "B" by the data validator indicating that sample results are
indicative ofblank contamination :
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Lot Validation
Sample Affected Blank Contaminant

Number Qualifier
C133004, C133005, C133016,

Methylene Chloride B
CB3022

C13001
C133018, C133019, CB3020,

Acetone B
CB3023

CB3024 Methylene Chloride B
CB002

C133042, CB3043 Methylene Chloride B

K.2.2 Field Duplicates
Field duplicate samples are collected and submitted to the laboratory for analysis along with their
corresponding original sample . The data generated from the analysis of field duplicate samples
are used to evaluate the precision of the sample collection and analysis procedures . It is difficult
to collect and analyze soil samples in duplicate due to the heterogeneous nature of a soil . High
relative percent difference (RPD) between an original sample and its field duplicate may indicate
a difference in sample matrix or sample collection rather than true problems with precision of
sample analysis . Also, when estimated "J" or nondetected "U" results are reported, there is a
potential for increased variability between the primary and duplicate sample results

Field duplicate samples were collected at a frequency of approximately one for every ten samples
collected (10 percent) . Four field duplicate samples were collected during this sampling event.
Table K-3 compares the original and field duplicate results and shows the RPDs calculated for
those detected compounds. Compounds notpresented in the table were not detected in either the
original or field duplicate samples. In cases where duplicates were performed and one result is
less than the reporting limit, but greater than the method detection limit, the RPD is reported, but
should be considered an estimated value.

The acceptance criterion of 30 percent RPD was used to evaluate these sample results. In most
cases, original and field duplicate data compared well as demonstrated by the RPI)s calculated .
RPD is calculated by using the following formula:

RPD=
A-B

X 100
(A+B)12
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where :

RPD = relative percent difference
A = original result
B = field duplicate result .

K. Z 5 Field Split Samples
Split samples were collected in conjunction with field duplicate samples and sent to Accutest
Laboratories . The split samples were submitted to the laboratory for the same analysis as their
corresponding field duplicates and original field samples . The split samples are used to determine
if data results are reproducible when analyzed by two different laboratories . Results are also
evaluated to determine if a contracted laboratory's preparation and analysis procedures are in
control and meet the approved method criteria .

Field split samples were collected at a frequency of approximately one for every ten regular
samples . Five split samples were collected during this sampling event .

Table K-3 compares the original and field split results and shows the RPDs calculated for those
detected compounds . Compounds not presented in the table were not detected in either the
original or field split samples .

K.3.0 Analytical Program and QC Activities

The project QA/QC program described in the SAP was followed for the collection and laboratory
analysis of samples . Each of the analytical methods used require that method-specific QA/QC
protocols be followed during sample analysis . These protocols are a critical part of the methods
employed and were followed by the laboratory during sample analysis . Specific measures
included detailed record keeping procedures, instrument calibrations, and analysis ofmethod
blanks, blank spikes, MS/MSD, surrogates, and internal standards . The following SW-846 and
USEPA Methods were used to analyzePBOW samples :
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Parameter Method
Volatiles SW-846 5030/8260B
Sernivolatiles SW-846 351OC/8270C
Nitroaromatic Compounds SW-846 8330
Metals SW-846 3005A/601OB/747OA/7471A
Gasoline/Diesel Range Organics SW-846 3580A/801513

Turbidity EPA 180.1
Alkalinity EPA 3 10.1
TOC SW-846 9060
Hardness EPA 130.2
Total Dissolved Solids EPA 160.1
Total Suspended Solids EPA 160.2

Chloride EPA 325.2

Total Cyanide SW-846 9012A
Nitrate EPA 353.2
Sulfate EPA 375.4

Appendix I contains validated analytical data summaries for the samples collected during this

field investigation. The validator -used the QA/QC criteria defined in the SAP to evaluate the data

for all parameters for which criteria were provided . If acceptance criteria were not provided in

the SAP, the validator used laboratory-derived acceptance or the criteria established in the

analytical method criteria to qualify data. Any qualifiers added to these data by the data

validator are included in the summaries.

K.3.1 Laboratoty QAIQC Procedures
The following sections discuss specific QAIQC protocols required and performed by the
laboratory during this investigation .

K.3.1.1 MethodlCalibration Blanks
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and
water) basis . Method blanks are carried step-wise through the same analytical procedure as their
associated field samples including the addition of solvents, surrogate and standard spikes, and
reagents as required in the analysis process . The purpose of a method blank is to identify any
possible contaminants that may be introduced to the sample as a result of any part ofthe
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analytical process. Table K-2 summarizes the compounds detected in associated blanks by lot
number. The data validator evaluated all blank data associated with each sample. When
estimated or positive concentrations of compounds/analytes were reported in the corresponding
field samples, associated samples were evaluated and qualified using the 5X-IOX rule .

For some analyses, an initial and continuing calibration blank are performed throughout the run
sequence . Theseblanks verify the presence ofcarry over contamination for the analytes of
interest .

Qualifiers applied to samples based on detects in the method or calibration blanks are
summarized below :

Lot
Sample Number Affected Blank Contaminant Blank

Validation
Number Qualifier

Volatiles
CB3004, CB3005, CB3022 Methylene chloride Method B

CBOOI
CB3023 Acetone Method B

CB002 CB3024 Methylene chloride Method B
CB003 CB3042, CB3043 Methylene chloride Method B

Metals

C133001, CB3004, CB3005,
CB3007, CB3008, CB3009,
C133010, CB3013, C133015,
CB3016 C133018 C133019 Aluminum (dissolved) Calibration D

CBOOI , ,,
CB3020, CB3022, CB3023,
CB3029
CB3022 Aluminum (total) Calibration B
CB3017 Copper (dissolved) Calibration B
C133012, CB3014, CB3025,
CB3026, CB3027, C1330301
CB3033, CB3034, CB3037, Aluminum (total) Calibration B

CB3039, CB3040
CB3034, CB3037 Aluminum (dissolved) Calibration B
CB3012 Copper (total) Calibration B

CB002 C133014, CB3024, CB025,
CB3026, CB3027, C133030,
CB3033, CB3037, CB3038, Thallium (total) Method/Calib B
CB3039, CB3046
CB3037 Thalliurn (dissolved) Method B
CB3024, CB3038, CB3046 Beryllium (total) Calibration B
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Lot

Number
Sample Number Affected Blank Contaminant Blank

Validation

Qualifier
BD3010 Zinc Method B
C133041, CB3042 Aluminum (total) Calibration B

CB003
C133041, C133042, CB3043,
CB3044 Aluminum (dissolved) Calibration B

CB3044 Beryllium Calibration B
Alkalinity

C13001 CB 017 otal Alkalinity Method B

CB002 CB3038 Total Alkalinity Method B

Sulfate

CB001 CB3015 Sulfate - MethodT B

K.3.1.2 Matrix Spikes and Laboratory Control Spikes
Two types of spikes were generally performed for all analyses : matrix spikes (MS) and
laboratory control samples (LCS) . MS compounds are spiked into an aliquot of a field sample.
LCS compounds are spiked into a blank matrix . The spiked compounds are representative
compounds that are quantified during performance of the method. Recovery ofthe spiked
compound is used as an assessment of analytical accuracy on the sample matrix analyzed . These
results are useful in distinguishing sample matrix interferences from analysis interferences
through a comparison ofMS and LCS recovery data. Often, spikes are performed in duplicate
(as an MSD or LCS duplicate) . In this manner, the precision ofthe assessment can be quantified
as the RPD ofthe original and duplicate spike .

Matrix spikes were assigned at a frequency of I for every 20 field samples collected. One
MSIMSD was assigned in the field to sample CB3038- This sample corresponds to location MK-
MWI7. Additional sample volume was provided to the laboratory for the MS/MSD analyses .
This sampling frequency meets the collection criteria for this program as specified in the SAP.
In addition to the overall collection frequency, the analytical method requires that the laboratory
analyze I set of spikes per analytical batch. To comply with this method requirement, the
laboratory may have to analyze "batch" QC with a work order. The validator evaluated the
"batch" QC. The laboratory statistically determined target acceptance limits were used to assess
the spike recovery and RPD.
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The MS/MSD criteria were met with the exception ofthe following, which exhibited %

recoveries and/or RPDs outside QC limits :

validation
Lot Number Sample Number Affected Compound(s)

Qualifier
Explosives

CB3001, CB3004, CB3005, CB3007,
CB3008, CB3009, CB3010, CB3013,

CB001 CB3015, CB3016, CB3017, CB3018, Tetryl R*
CB3019, CB3020, CB3022, CB3023,
CB3029

Chloride
CB3001, CB3004, CB3007, CB3008,
CB3009, CB3013, CB3015, CB3016,

CBOOI Chloride J
CB3017, CB3018, CB3019, CB3022,
CB3023, CB3029

*R -Rejected due to 0% recovery ofMSIMSD.

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD
results except the LCS is not performed on an actual field sample matrix. A LCS is prepared for
each analytical "batch" for each parameter and matrix analyzed .

All LCS recoveries met the established QC criteria with the exception ofthe following :

Lot Number Sample Number Affected Compound(s)
Validation
Qualifier

Sentivolatiles

CB003 CB3044 All Acid Compounds J/TJJ/R*

*R - Pentachlorophenol and 4-Nitrophenol results were R qualified due to LCS% recovery <10%

K.3.1.3 Calibration

Several analytes were qualified because of unacceptable performance in the calibration standards.
For specific examples refer to the validation report in Appendix H and Table K-5.
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KA2 Reporting Limits
Practical quantitation limits (PQL) or RLs, used for this project are those statistically determined
by the laboratories. The analytical program executed for this project required the use of SW-846
methods, which specify the procedure for calculating the PQLs presented. Each laboratory is
required to demonstrate method performance through method detection limit (NML) studies for
every method employed. These studies are required to be laboratory-specific so that individual
laboratory variables such as equipment brands, reagent suppliers, and chemist technique are
factored into the performance study. MDLs are established using controlled matrices (i .e ., DI
water) . The PQL calculation adjusts the limit by a predetermined mathematical factor for the
analysis of actual environmental sample matrices (i .e . soil, groundwater, etc.). For purposes of
clarity and consistency with respect to terminology, the term "reporting limit" has been
substituted forPQL when referencing the limit ofdetection reported by the laboratory for each
individual sample and parameter. The actual values reported have been corrected for all
necessary dilutions, dryness, and interference factors as applicable based on the resulting
analytical data for a sample.

Standard operating procedures (SOP) address NMLs, PQLs, and RLs when dealing with low
concentrations of analytes in samples . These limits are generally defined as follows :

MDL. The minimum concentration of an analyte that can be determined with 99 percent
confidence that the true value is greater than zero .

PQL. The lowest level that can be reliably achieved within specified limits ofprecision and
accuracy during routine laboratory operating conditions .

0 RL. This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-
ground . The MDL is determined in accordance with the procedures in 40 CFR Part 136. A
PQL, or RL, is the lower limit at which a measurement becomes meaningfid. This measurement
(the PQL or the RL) is generally a multiple of three to five times the MDL.

All samples were handled and analyzed as expected without significant changes to the
anticipated project RLs due to matrix interference or high dilutions .
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K.3.3 Holding TimeslPreservation
All laboratory results submitted for this investigation have been reviewed with respect to
laboratory adherence to extraction and analysis holding times . Maximum sample extraction and
analysis hold times were those specified in USACE document EM200-1-3 .

Most holding time criteria were acceptable. CB3015, CB3016, CB3018, and CB3019 were
qualified for missed holding times for turbidity and nitrate . CB3014 was qualified for the
sernivolatile analysis. Five samples were qualified because of improper sample preservation.
They were CB3012, CB3025, CB3033, CB3037, and CB3044. The qualifiers were applied to
benzene, toluene and ethylbenzene and metals (CB3044 only). CB3001 was qualified for
cyanide.

KAO Data Evaluation and Usability
The analytical data review process identified a few analytical nonconformance issues that were
noted during this analytical program. These anomalies have been discussed in the previous
sections of this appendix . Table K-4 summarizes all compounds requiring qualifier application
due to anomalies discovered during data validation . Table K-5 defines the reason codes for
qualification and Table K-6 defines the data validation qualifiers .

The following definitions are used for defining precision, accuracy, representativeness,
completeness, and comparability as they have been applied to this evaluation.

Precision. Precision is ameasurement ofmutual agreement among individual measurements
ofthe same property, usually under prescribed similar conditions . Precision data were obtained
throughthe analysis and evaluation ofduplicate QA samples. Accuracy was determined through
the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS
samples.

Accuracy. Accuracy is a measurement ofbias in a system and is expressed as a percent
recovery. These QA samples were collected and/or analyzed at the frequency established in the
SAP, verifying the completeness element ofthe DQOs along with the evaluation of holding
times and reporting limits . Percent recovery is calculated as follows :
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Percent Recovet~v -
(
(X
T

100

Where:
X = the lab determined concentration of a spiked sample
S = the sample native concentration prior to spike
T = the true concentration ofthe spike

Relative Percent Difference is calculated as follows :

Relative Percent Difference
ID1 - D21

100
DI + D2

2

Where:

DI and D2 = the results of duplicate measurements

Representativeness . Representativeness is a qualitative parameter that expresses the degree
to which sample data actually represent the matrix and site conditions . For example, in
conducting ground water monitoring, representativeness requires proper location of wells and the
collection of samples under consistent, documented procedures . Wells are located based upon
the results ofthe hydrological study in progress and are designed to provide maximum coverage
of the flow conditions . Requirements and procedures for sample collection and handling are
designed to maximize sample representativeness. Representativeness also can be monitored by
reviewing field documentation and by performing field audits .

The samples were collected using Shaw SON and were fully documented throughthe use of
standard Shaw field forms. Samples are representative of the matrix and site sampled.

Completeness. Completeness is a measure of the amount of valid data that are obtained
during a sampling event as compared to the amount of data planned to be collected under
optimum conditions . Some data for this project were qualified as estimated in the validation
process because ofthe outliers noted in the MS recoveries, duplicate results for certain elements,
and various other calibration and inductively coupled plasma serial dilution results. A total of 76
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data points were qualified as rejected in the validation process due to various QC criteria as
described in the previous sections of this report . Completeness is calculated as follows :

P-ICompleteness %
(D,)

X 100

Where:

D, = the number of data points for which valid results are reported

Dc = the number ofvalid samples/data points that are collected and reach the laboratory
for analysis.

During this task, 42 well samples were collected resulting in approximately 6760 targeted
analytical records . Less than 2 percent of the data points were rejected due to anomalies
discovered during the validation process. Using the above calculation, 98% completeness is
achieved for the task .

Comparability. Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared with another. Comparability ensures that results for the sampling
event can be compared with data from other past and/or future sampling programs . Compar-
ability for this sampling event was achieved through the use of established and recognized
techniques and accepted standard EPA methods . All samples collected and analyzed were
subjected to the same swnpling, handling, preparation, analysis, reporting, and validation criteria
for the purpose of achieving comparability goals within the data set .

K.4.1 Statement of Data Usability
The overall results ofthe analyses, as discussed in this evaluation, suggest that representative
samples were collected and analyzed, and the results are indicative ofthe media analyzed, with
the exception ofthe few anomalies noted . The data do reflect expected site conditions and are
usable for their intended purpose .

Tables K- I through K-6 summarize the analytical program and the results for the data validation
effort for all samples collected by Shaw at PBOW.
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Table K-I

Sample Cross-Reference
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

"

Sample
amp"Type I

Sample
Location I

Sample
Number I

Sample
Date I

Sample
Purpose I

Lot
Numbalr

GW PB-BED-MW20 CB3001 04-APR-02 REG CB001
GW PB-BED-MW25 CB3004 03-APR-02 REG CB002
GW PB-BED-MW25 CB3005 03-APR-02 FD C13001
GW PB-BED-MW25 CB3006 03-APR-02 FS F12806
GW IT-BG8-BEDGW-001 CB3007 03-APR-02 REG C13001
GW PB-BED-MW24 CB3008 03-APR-02 REG CB002
GW PB-BED-MW22 CB3009 04-APR-02 REG C13001
GW PB-BED-MW22 CB3010 04-APR-02 FD C13001
GW PB-BED-MW22 CB3011 04-APR-02 FS F12806
GW PB-BED-MW27 CB3012 09-APR-02 REG CB002
GW PB-BED-MWIg CB3013 04-APR-02 REG CB001
GW PB-BED-MW17 CB3014 11 -APR-02 REG CB002
GW PB-BED-MW18 CB3015 05-APR-02 REG CB001
GW IT-ABG-BEDGW-01 CB3016 05-APR-02 REG CB001
GW MK-MW16 CB3017 08-APR-02 REG CB001
GW IT-TNTB-BEDGW-002 CB3018 05-APR-02 REG CB001
GW IT-TNTB-BEDGW-001 CB3019 05-APR-02 REG CB001
GW IT-TNTB-BEDGW-001 CB3020 05-APR-02 FD CB001
GW PB-BED-MW14 CB3022 08-APR-02 REG CB001
GW TNTB-BEDGW-004 CB3023 08-APR-02 REG CB001
GW TNTB-BEDGW-003 CB3024 1 O-APR-02 REG CB002
GW PB-BED-MW13 CB3025 10-APR-02 REG CB002
GW TNTC-BEDGW-001 CB3026 09-APR-02 REG CB002
GW PB-TNTC-MW3 CB3027 1 O-APR-02 REG CB002
GW PB-TNTC-MW4 CB3028 1 O-APR-02 REG CB002
GW PB-TNTC-MW5 CB3029 08-APR-02 REG CB001
GW IT-AA2-BEDGW-001 CB3030 1 O-APR-02 REG CB002
GW IT-AA3-BEDGW-001 CB3033 1 O-APR-02 REG CB002
GW IT-AA3-BEDGW-001 CB3034 10-APR-02 FD CB002
GW IT-AA3-BEDGW-001 CB3035 10-APR-02 FS F12883
GW PB-BED-MW16 CB3037 11 -APR-02 REG CB002
GW MK-MW17 CB3038 12-APR-02 REG CB002
GW IT-MNTA-BEDGW-001 CB3039 12-APR-02 REG CB002
GW PB-BED-MW23 CB3040 11 -APR-02 REG CB002
GW PB-BED-MW15 CB3041 15-APR-02 REG CB003
GW PB-TNTA-MW10 CB3042 15-APR-02 REG _2~003 j

KN3\PBOVM2 GMAppendix Ktable IaI(dqe~bIa_402n0n)W4/03(10:28 AM)



Table K-I

Sample Cross-Reference
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample
Type

Sample
Location

Sample
Number

Sample
Date

Sample
Purpose

Lot
Number

GW PB-TNTA-MW1 1 CB3043 15-APR-02 REG CB003
GW TNTA-BEDGW-001 CB3044 15-APR-02 REG CB003
GW TNTC-BEDGW-001 CB3045 09-APR-02 FS F12851
GW MK-MW17 CB3046 12-APR-02 FD CB002
GW MK-MW17 CB304L_j 12-AP~-_~~2 FS F12898
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Table K-2

Summary of Analytes Detected in Blanks
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Lot
Lo'F-Numkber I

Sample
Number

Sample
Date

Sample
Purpose arameter FResult Units LabQu7alifier

C13001 CB5006 04-APR-02 TB Methylene chloride 0.23 ug/L J B
CB001 CB5008 05-APR-02 TB Methylene chloride 0.18 ug/L J B
CB001 CB5008 05-APR-02 TB Acetone 2.8 ug/L i
CB001 CB501 0 08-APR-02 TB Acetone 2.1 ug/L i
CB001 CB5010 08-APR-02 TB Methylene chloride 0 .24 ug/L J B
CB001 EXFEGBW 31 -MA13-02 BLK Methylene chloride 0.30 ug/L i
CB001 EXHCTBW 03-APR-02 BLK Alkalinity 3900 ug/L B
CB001 EXKF7BW 05-APR-02 BLK Alkalinity 3900 ug/L B
CB001 EXLDXBW 04-APR-02 BLK Sulfate 380 ug/L B
CB001 EXMJRBW 08-APR-02 BLK Alkalinity 4200 ug/L B
CB001 EXNVV7BW 08-APR-02 BLK Methylene chloride 0.52 ug/L J
CBOOI EXP82BW 31-MAR-02 BLK Methylene chloride 0.21 ug/L i
CB002 CB5001 12-APR-02 FB Aluminum 67.1 ug/L B
CB002 CB5001 12-APR-02 FB Thalliurn 7.2 ug/L BJ
CB002 CB5001 12-APR-02 1`13 Bis(2-ethylhexyl)phthalate 1 .0 ug/L J
CB002 CB5001 12-APR-02 FB Toluene 0.52 ug/L i
CB002 CB5001 12-APR-02 FB Methylene chloride 1 .7 ug/L i
CB002 CB5001 12-APR-02 FB Acetone 2.5 ug/L i
CB002 CB5012 09-APR-02 TB Methylene chloride 0.19 ug/L JB
CB002 CB5012 09-APR-02 TB Acetone 1 .5 ug/L i
CB002 CB5013 10-APR-02 TB Methylene chloride 0.18 ug/L JB
CB002 CB5016 11 -APR-02 TB Methylene chloride 0.22 ug/L i
CB002 EOCA613W 11 -APR-02 BLK Alkalinity 4300 ug/L B
CB002 EOGNNBW 17-APR-02 BLK Total organic carbon 620 ug/L B
CB002 EX15NBW 09-APR-02 BLK Methylene chloride 0.24 ug/L i
CB002 EX1KJBW 04-APR-02 BLK Alkalinity 4300 ug/L B
CB002 EX1KKBW 12-APR-02 BLK Alkalinity 3900 ug/L B
CB002 EX3KXBW 12-APR-02 BLK Alkalinity 3900 ug/L B
CB002 EXR08BW 1 O-APR-02 BLK Alkalinity 3200 ug/L B
CB002 EXWFBW 11 -APR-02 BLK Alkalinity 3800 ug/L B
CB002 EXWHHBW 12-APR-02 BLK Thallium 7.7 ug/L B
CB002 EXXG713W 12-APR-02 BLK Thallium 6.7 ug/L B
CB003 BC5019 15-APR-02 TB Methylene chloride 0.85 ug/L JB
CB003 EONGRBW 15-APR-02 BLK Gasoline Range Organics 2300 ug/kg i
CB003 EX2QGBW 15-APR-02 BLK Acetone 0.53 mg/kg i
CB003 EX2QGBW 15-APR-02 BLK Chloromethane 0.62 mg/kg i
CB003 EX2QGBW 15-APR-02 BLK Butanone, 2- 2.5 mg/kg i
CB003 EX2QGBW 15-APR-02 BLK Xylenes, total 0.32 mgIkg i
CB003 EX2QGBW 15-APR-02 BLK Bromomethane 0.57 mg/kg J
CB003 EX2QGBW 15-APR-02 BLK Hexanone,2- 0.57 mg/kg i
CB 03 EX2QGBW 15-APR-02 BLK Methylene chloride 0.15 mg/kg i
CB003 EX56RBW 15-APR-02 BLK Thalliurn 6.7 ug/L B
CB003 EX61VII W -APR-02 BLK Methylene chloride 0.26 ug/L ~j
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Table K-3

Summary of Original, Field Duplicate, and Field Split Results andRPDCalculations
April 2002 Background/Non-Backg round Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page I of 3)

Location Code: IT-AA3-BEDGW-001 Relative Relative
Sample No. : C83033 CB3034 CB3035 Percent Percent
Sample Date: 10-Apr-02 10-ADr-02 10-Apr-02 Difference Difference
Sample Type:

Parameter Units I Filtered
REG

Result Qual IVQ~I
FID

ResultlQuall IVQ
FS

Result
between

REG and FD
between

REG and FS
Aluminum pg/L N '104 B B 104 B B 200 U l u 1 0 .00 63.16
Aluminum pg/L Y 49 .2 B 1 61 .2 B B 200 U U 21,74 121 .03
Barium L N 80 .2 B 1 77.7 B 1 200 U U 3 .17 85.51
Barium pg/L Y 78 .1 B 1 78.5 8 1 200 U U 0 .51 87.67
Calcium pg'L N 104000 I01DD0 109000 2 .93 4.69
Calcium PgIL Y 104000 105000 107000 0 .96 2.84
Iron Pg'L N 1 118 Ij 91 .81 B 1 333 24.98 95.34
Magnesium vall- I N 693DO 67200 1 702001 3 .08 1 .29
Magnesium pg/L Y 67100 67900 69500 1 1 .19 3.61
Manganese P9tL N 20 .7 20 20.2 3 .44 2.44
Manganese Pq(L Y - 17 17.2 16.3 1 .17 4.20
Potassium PCJIL N 40400 39300 47900 2 .76 16.99
Potassium lig/L Y 40000 40700 47600 1 .73 17 .35
Sodium pcj/L N 237000 1 231000 263000 2 .56 10.40
Sodium pg/L Y 1 237000 241000 261000 1 .67 9.64

allium L N 6.9 BJ B 10 U ju lol u U 36 .69 36.69
& 4-Methylphenol lig/L N 10 U U 10 U U 5.9 0 .00 51 .57

Na hthalene Pg'L N 0 .7 J 1
-

0.72 J 1 5 U U 2 .82 150 .88
Benzene P91L N 8 j 7.5 J 1 6.4 BA5 22 .22
th benzene Pg/L N 4 .6 J 1 4.1 J 1 3.4 11 .49 30 .00
Meth ene chloride pg'L N 9 .2 'J 1 9.6 1 j 6 U U 4 26 5915
oluene

~
N 9.2

.
8 .70

.
26A2

ylenes, total 91 IH N 252 10w17 1 20 .64

Location Code

:

PB-BED-MW22 Relative Relative
Sample No.: CB3009 CB3010 CB3011 Percent Percent

Sample Date: 4-Apr-02 4-Apr-02 4-Apr-02 Difference Difference
Sample Type: REG I'D FS between between

Parameter jUnits I Filtered I Result lQuall J VQ Resulti Onal IVO I Result lQual lVQ REG and FD REG and FS
Aluminum ligIL N 71 .3 B 1 65.8 B 11 200 U U 8.02 94 .88
Aluminum Pg'L Y 64 .5 8 B 77.9 B B 200 U U 18.82 102.46
Barium lig(L N 620 575 606 , 7.53 2 .28
Barium Pg/L Y 617 631 596 2.24 3.46
Calcium Pg(L N 123000 116000 121000 5.86 1 .64
Calcium pg/L Y 121000 124000 114000 2.45 5.96
Iron lIgIL N 43.2 B 1 103 1 300 U U 81 .81 149.65
Magnesium uQ/L N 35800 1 1 33400 1 34900 6.94 2 .55
Magnesium pg/L Y 35700 36500 33700 2.22 5 .76
Manganese pcYL N 45.1 44 45.21 2.47 0 .22
Manganese Pg/L Y 43.3 44.6 39.3 t 2.96 9.69
Potassium
Potassium

pgIL
lig/L

N
Y ---

2500
2470

B
B
J
1

2230
2560

B
B

i
1

~340
5480

11 .42
3.58

72A5
75 .72

Sodium lig/L N 19200 17900 16900 7.01 12 .74
Sodium ligIL I Y 19100, '19500 16400 2.07 15 .21
Zinc pgIL N 20.2 1 1 19.9 B Ij -20 U U 1 .50 1 .00
Zinc Pg/L Y 12.7 B 11 13.3 B 1 20 U U 4.62 44 .65
Acetone pgIL N 400 U R 19 1 1 50 U U 181 .86 165.56
Benzene pgIL N 40 U U 10 U U 0.6 1 Ij 120 .00 194.09
Ethylbenzene PWL N 40 U U 10 U U 0 .52 J IJ --t 120 .00 194.87
Methylene chloride pgIL N I I i 1 10 1 B 1 5 U U 9.52 75 .00

nt
O'ut11

lig/L N
N 01

U U 10 U U 0 .85 1 1 120 .00 191 .68
Xylene

., total
pg/L I N 45 U U 10 U U 2.8 J 1 120 .00 173.83
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Table K-3

Summary of Original, Field Duplicate, and Field Split Results and RPDCalculations
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Location Code : IT-TNTE3-BEDGW-001 Relative
Sample No. : CB3019 CB3020 Percent
Sample Date : 6-Apr-02 5-Apr-02 Difference
Sample Type : REG I'D between

Parameter J Units I Filtered Result lQual IVQ Result [Q a REG and FD
Aluminum lig/L N 54 .8 13 1 51 .4 B 3 6.40
Aluminum lig/L Y 66 .6 B B 67 B B 0.60
Badum Pg/L N 1080 1040 3.77
Barium IAYL Y 974 1010 3.63
Calcium lig/L N 91500 88000 3.90
Calcium Pg/L Y 91800 87800 4 .45
Magnesium pg/L N 5-RWO 53400 3.86
Magnesium uQIL Y 52600 ' 52600 0.00
Manganese pgIL N 33 .2 32 .1 3.37
Manganese lig/L Y 51 .1 1 36 .7 32 .80
Potassium PgIL N 43400 1 41500 4A8
Potassium pgfL Y 38300 ' 1 40100

-
4.59

Sodium Pg'L N 435000 420D00 3.51
Sodium PgIL Y 366000 399000 8.63
Zinc lJOIL N 2 6 !8 1

K
63.16

cetone PgIL N 2~3 i 2 .7 ~J B
Dichl th ne, 11,11- _J_pgLj__N__j 0 .38 IJ Ii I OA2 1J I J 10.00

Location Code: MK-MW17 Relative Relative
Sample No.: CB3038

[~~S
CB3D46 CB3047 Percent Percent

Sample Date: 12-Apr-02 12-Apr-02 12-Apr-02 E Difference Difference
Sample Type;

R

REG I'D FS between between
[Units Filtered Result Qual IVQI Result iQual VQ Result Qual IVQ REG and FD REGand FS

~mino-2,6-dinitrotoluena . 4- pg/L N 22 20 17 .1 9.52 25.06
lAmino4,6-dlnltrotoktene. 2- pg/L N 26 23 23 12 .24 12.24

4rotoluene . 2.4- PgIL N sas 5 4 .6 14 .81 23.08
a-otoktene, 2,13- PgIL N 4_J 2.7 J 1 1 .4 38 .81 96.30

. . .nitrotoluene, 2,4 .6- PgIL N 68 60 59 .8 12 .50 12.83
Alurninurn Pg/L N 4600 4490 4340 2.42 5 .82
Aluminum Pg'L Y 4680 . 4740 4340 1 .27 7 .54
Arsenic ligIL Y 1 10 U lu 3 .7 1B i 1 10 U lu 91 .97 0 .00
Barium pg/L N 14.6 8 li 14A B 1 200 U lu 1 .38 172 .79
Barium p L Y 14.1 B 11 15 .1 B i 2DO U U 6.85 173.66
Beryllium P91L N 2.4 B IB 2A B B 5 U U 0 .00 70.27
Beryllium Pg/L Y 2 B li 2 .1 B 1 5 U U 4 .88 85.71
Calcium N 79400 77500 78400 2A2 1 .27
Calcium lig/L Y 78200 82400 78200 523 0.00
Cobalt PgfL N 95.7 93 .9 90 .9 1 .90 5.14
Cobalt Pg/L I Y 1 96.5 98 .7 913 3 .30 4.50
Iron pg/L N 11800 11600 1 1 12000 1 .71 1 .68
Iron pg'L Y 1150D 1 12300 1 1 11900 6 .72 3.42
Magnesium pg/L N 23000 22600 1 22200 1 1 .75 3.54
Magnesium Pg'L Y 22200 23500 22100 L 1 5 .69 0.45
Manganese pg/L N 1350 1320 1350 2 .25 0.00
Manganese P91L Y 1330 1400 1340 5.13 0.75
Nickel N 208 209 216 DAB 3.77
Nickel IJgtL Y 214 221 217 3 .22 1 .39
Potassium pgIL N 1470 5 1.1 1430 1B 1 5000 U U 2 .76 109 .12
Potassium P91L Y 1460 B 1 1540 B 1 5000 U U 5 .33 109 .60
Sodium 149fl- N 3240 B 1 3500 8 1 5000 U U 7 .72 42.72
Sodium tjgfL Y 3260 B 1 3650 B I J 5000 U l u 11 .29 42.13
Thalhurn N 8.6 Bj B 5.2 BJ B 10 U U 49.28 15.05
Zinc lig/L N 194 191 187 1 .56 3.67
Zinc L Y 200 214 185 6 .76 7.79
Dinitrotoluene, 2,4- pg/L N 4 J 1 3.7 j -5.4 -J 1 7L L 29.79
~~ e, Z6-,n,tr 0uen

2 H
1

'
1 i 8.7 J 5.5 U U

I4. 55
118 .841 c.t

.e ~41j i i I 2AI J 50 0 .00 181 .68
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Table K-3

Summary of Original, Field Duplicate, and Field SplitResults and RPD Calculations
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Location Code : TNTC-BEDGW-001 Relative
Sample No. : CB3026 CB3045 Percent

Sample Date : 9-Apr-02 9-Apr-02

I

Difference

Sample Type: REG FS between

Parameter Units Filtered ResuillQual JVQ ResultIOual VQ REGand F

Aluminum tjcVL I N 90.61 B B 200 U U 75.29

luminurn vQ11 . Y 6411 B J 20O U - U 102.92

Barium N 16.5 B 1 200 U 169.52

Barium L

t

Y 18 B 1 200 U U 166.97-
Calcium L N 43400D 419000
calcium L Y 462000 ~ 438000 5.33

Ma nesiurn L N 1152000 - 150000 1 .32

Ma nesiurn po/L Y 157000
.

157000 0.00

Manganese ug/L N 5 .1 B 151LI U 98.61

Manganese pg/L Y 5.2 B 1 15 U U 97 .03

Potassium Pg1L N 9610 15900 49.31

Potassium Pq/L Y '10900 169DO 43.17

Sodium Pg'L N 51900 55700 7.06
Sodium PgIL Y 57100 58700 2 .76
Thalliurn tigIL N 4 .8 BJ B 10 U U 70.27

Math na hthelene, 2- pg/L N 3.2 j 13 2.6 J Ij
Na hthatene tig/L N 2 .5 j 1 5 U U 66.67

cetone IjOJL N 53 J 1 44 .5 j 1 17 .44

Ben7ene ligIL N 8 .4 j 1 9 .6 13 .33

Carbon disulfide uQ/L N 20 U U 10 .9 58 .90

Eth benzene lig/L N 12 'j 1 13 .9 114 .67

Meth ene chloride L N Il 9 j B 1 5 U U 116 .67

oluene L

v

N 9.3 5.52

.[Wenm total L N I

Location Code : PB-BED-MW25 Relative Relative
Sample No . : CB3004 C83005 CB3006 Percent Percent

Sample Date : 3-Apr-02 3-Apr-02 3-Apr-02 Difference Difference

Sample Type : REG FD FS between between

Parameter Units Filtered Result Qual JVQ Result Qual VQ Result Qual IVQ- REG and FD REG and FS

Nitrobenzene ug/L N 0.076 J 1 0.2 U U 0 .2 U 89 .86 89 .86

Aluminum u /L N 41 .3 B j 46.7 B 1 200 U 12 .27 131 .54

Aluminum ug/L Y 52.7 8 B 66.9, B a 200 U 23 .75 116 .58

Barium ug/L N 434 422 438 2 .80 0.92

Barium ug/L Y 452 437 434 3 .37 4.06

Calcium ug/L N 173000 , 169000 175000 2.34 1 .15

Calcium ug/L Y 176000 172000 165000 2.30 6.45

Iron ug/L N 1 91 .1 B I j 74 .2 B 1 300 U 20A5 106 .83

Magnesium ug/L N 690DO 65900 687001 3.14 1 .02

Magnesium ug/L Y 69700 67600 65900 1 3.06 5 .60

Manganese ug/L N 68 .8 65 .8 66.7 4.46 3 .10
ManKanese ug/L Y 65 .6 64 .1 59.9 2 .31 9 .08

Potassium ug/L N 14500 j 14000 1 21100 3 .51 37.08

Potassium uR/L Y 14900 1 13600 1 20700 9 .12 32.58

Sodium UR/L N 196000 1 191000 218000 2 .58 10 .63

Sodium ug/L Y 196000 191000 203000 2 .58 3.51

Zinc ug/L N 79.5 77.1 71 .3 3 .07 10 .88

Zinc ug/L Y 19.9 B 1 32.8 1 20 U 48 .96 0.50

Acetone ug/L N 10

1

U IR 2.2 J 1 50 U 127.87 133.33

Carbon disuffide ug/L N 0.36
1

L
0 .63 J 1 10 U 54 .55

!Methylene chloride /L N 0.21 j B

13

0 .2 1J B ~B U
IToluene IN 0.25 J li A - I I

j
I
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Table K-4

Summary of Data Validation Reason Codes
April 2002 Background/Non-Background Wells
Plum Brook Ordnance Works, Sandusky, Ohio

lReason Code I Description
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance - Outside Criteria
03A BFB
03B bFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria
04A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation Coefficient<0 .995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRF<0.05
05B Compound %D>25
06 Result qualified as a result of the 5x/1 Ox blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
06D T13
06E FB
07 Surrogate Recoveries outside control limits
07A Sample
07B Associated me~;od blank or LCS
08 MS/MSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11 Laboratory Control Sample recoveries outside specified control limits
11A Recovery
11B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available ; alternate analysip preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
~23 Radiological quantitation
124 Reported result and/or lab qualifier revised to reflect validation findings
1999 Pee hard copy for details .

KN3XPBOM02 GWAppendix K table 4a.xls(Sheet1)W/4/03(10;45 AM)



Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page I of 10)

Lot Sample I Reason Codes 11 .2)

-Numberl Number Analysis Parameter VQ RI R2-T R3 R4

C13001 CB3001 Chloride Chloride i 08A
CB001 CB3001 Cyanide Cyanide, total UJ 01A
CB001 CB3001 Explosives Tetryl R 08A
CB001 CB3001 Metals Aluminum B 06B 15
CB001 CB3001 Metals Potassium 1 13
CB001 CB3001 Metals Potassium 1 13
C13001 CB3001 Metals Zinc 1 13
CB001 CB3001 Volatiles Acetone i 04A 05A 15
C13001 CB3001 Volatiles Bromomethane R 05A 05B
CB001 CB3001 Volatiles Butanone, 2- UJ 05B
CB001 CB3001 Volatiles Chloromethane UJ 05B
CB001 CB3001 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3004 Chloride Chloride i 08A
CB001 CB3004 Explosives Tetryl R 08A
C13001 CB3004 Metals Aluminum B 06B 15
C13001 CB3004 Metals Potassium 1 13
CB001 CB3004 Metals Potassium 1 13
C13001 CB3004 Metals Zinc 1 13 17 15
CB001 CB3004 Volatiles Acetone R 04A 05A
C13001 CB3004 Volatiles, Bromomethane R 05A 05B
CB001 CB3004 Volatiles Butanone, 2- UJ 05B
CB001 CB3004 Volatiles Chloromethane UJ 05B
C13001 CB3004 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3004 Volatiles Methylene chloride B 06A 06D 15
CB001 CB3004 Volatiles Carbon disulfide 1 17 15
CB001 CB3005 Explosives Tetryl R 08A
C13001 CB3005 Metals Aluminum B 06B 15
CB001 CB3005 Metals Potassium 1 13
CB001 CB3005 Metals Potassium 1 13
CB001 CB3005 Metals Zinc 1 13 17
C13001 CB3005 Volatiles Acetone i 04A 05A 15
CB001 CB3005 Volatiles Bromomethane R 05A 05B
CB001 CB3005 Volatiles Butanone, 2- UJ 05B
C13001 CB3005 Volatiles Chloromethane UJ 05B
CB001 CB3005 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3005 Volatiles Methylene chloride B 06A 06D 15
CB001 CB3005 Volatiles Carbon disuffide 1 17 15
CB001 CB3007 Chloride Chloride i 08A
C13001 CB3007 Explosives Tetryl R 08A
C13001 CB3007 Metals Aluminum B 06B 15
C13001 CB3007 Metals Potassium 1 13 15
C13001 CB3007 Metals Potassium 1 13 15
C13001 CB3007 Metals Zinc 1 13 15
CB001 CB3007 Volatiles Acetone i 04A 05A 15

CB3007 Volatiles Butanone, 2- R 04A 05A
C13001 CB3007 Volatiles Methylene chloride UJ 04B
CB001 ICB3008 IChloride IChloride IJ 108A I I I

KN3\13130=02 GWAppendix K table 5a .xis(dqE~__tab5a-402NON)\4/4/03(10 :45 AM)



Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Backg round/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 10)

Lot Sample

I
I Reason Codes 1"2)

Number Number Analysis Parameter VQ R1 I R2 R3 R41
CB001 CB3008 Explosives Tetryi R 08A
CB001 CB3008 Metals Aluminum B 06B 15
CB001 CB3008 Metals Potassium 1 13
CB001 CB3008 Metals Potassium 1 13
C13001 CB3008 Metals Zinc 1 13 15
CB001 CB3008 Volatiles Acetone j 04A 05A
CB001 CB3008 Volatiles ' Bromomethane R 05A 05B
CB001 CB3008 Volatiles Butanone, 2- 1 05B 15
CB001 CB3008 Volatiles Chloromethane UJ 05B
C13001 CB3008 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3009 Chloride Chloride j 08A
CB001 CB3009 Explosives Tetryl R 08A
CB001 CB3009 Metals Aluminum B 06B 15
CB001 CB3009 Metals Potassium 1 13 15
C13001 CB3009 Metals Potassium 1 13 15
C13001 CB3009 Metals Zinc 1 13 15
C13001 CB3009 Metals Iron 1 17 15
CB001 CB3009 Volatiles Acetone R 04A 05A
CB001 CB3009 Volatiles Butanone, 2- R 04A 05A
CB001 CB3010 Explosives Tetryl R~ 08A
CB001 CB3010 Metals Aluminum B 06B 15
CB001 CB3010 Metals Potassium 1 13 15
CB001 CB3010 Metals Potassium 1 13 15
C13001 CB3010 Metals Zinc 1 13 15
CB001 CB301 0 Metals Iron 1 17
C13001 CB301 0 Volatiles Acetone j 04A 05A 15
C13001 CB3010 Volatiles Butanone, 2- R 04A 05A
CB001 CB3013 Chloride Chloride j 08A
CB001 CB3013 Explosives Tetryl R 08A
CB001 CB3013 Metals Aluminum B 06B 15
C13001 CB3013 Metals Potassium 1 13
CB001 CB3013 Metals Potassium 1 13
CB001 CB3013 Metals Zinc 1 13 15
CB001 CB3013 Volatiles Acetone R 04A 05A
CB001 CB3013 Volatiles Butanone, 2- R 04A 05A
CB001 CB3013 Volatiles Methylene chloride j 04B 15
CB001 CB3015 Chloride Chloride j 08A
CB001 CB3015 Cyanide Cyanide, total UJ 01A
C13001 CB3015 Explosives Tetryl R 08A
CB001 CB3015 Metals Aluminum B 06B 15
C13001 CB3015 Metals Potassium 1 13
CB001 CB3015 Metals Potassium 1 13
C13001 CB3015 Metals Zinc 1 13 15
CB001 CB3015 Nitrate Nitrate UJ 02B
CB001 CB3015 Sulfate Sulfate B 06A 15
CB001 CB3015 Turbidity Turbidity i 02B
CB001 CB3015 Volatiles Acetone R 04A 05A 07A
C13001 CB3015 Volatiles Bromomethane R 05A 05B 07A
ICB001 ICB3015 lVolatiles I Butanone, 2- UJ 05B 07A

KN3\PBOW\02 GVMppendix Ktable 5a .)ds(dqe_tab5a-402NON)\414/03(10 :45 AM)



Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 10)

Lot Sample I I Reason Codes
Number Number Analysis Parameter VQ RI R2 R3

CBOOI CB3015 Volatiles Chloromethane UJ 05B 07A
CB001 CB3015 Volatiles Dichloroethene, 1,2- UJ 05B 07A
CB001 CB3015 Volatiles Benzene j 07A
CB001 CB3015 Volatiles Bromodichloromethane UJ 07A
CB001 CB3015 Volatiles Bromoform UJ 07A
CB001 CB3015 Volatiles Carbon disulfide j 07A 15
CB001 CB3015 Volatiles Carbon tetrachloride UJ 07A
CB001 CB3015 Volatiles Chlorobenzene UJ 07A
CB001 CB3015 Volatiles Chloroethane UJ 07A
CB001 CB3015 Volatiles Chloroform UJ 07A
CB001 CB3015 Volatiles Dibromochloromethane UJ 07A
CB001 CB3015 Volatiles Dichloroethane, 1,1- UJ 07A
CB001 CB3015 Volatiles Dichloroethane, 1,2- UJ 07A
CBOOI CB3015 Volatiles Dichloroethene, 1,1- UJ 07A
CB001 CB3015 Volatiles Dichloropropane, 1,2- UJI 07A
CB001 CB3015 Volatiles Dichloropropene, cis-1,3- UJ 07A
B001 CB3015 Volatiles Dichloropropene, trans-1,3- UJ 07A

CBOOI CB3015 Volatiles Ethylbenzene j 07A
CBOOI CB3015 Volatiles Hexanone,2- UJ 07A
CBOOI CB3015 Volatiles Methyl-2-pentanone, 4- UJ 07A
CB001 CB3015 Volatiles Methylene chloride UJ 07A
CBOOI CB3015 Volatiles Styrene UJ 07A
CBOOI CB3015 Volatiles Tetrachloroethane, 1,1,2,2- UJ 07A
CB001 CB3015 Volatiles Tetrachloroethene UJI 07A
CBOOI CB3015 Volatiles Toluene j 07A
CBOOI CB3015 Volatiles Trichloroethane, 1,1,1- UJ 07A
CBOOI CB3015 Volatiles Trichloroethane, 1,1,2- UJ 07A
CBOOI CB3015 Volatiles Trichloroethene UJ 07A
CB001 CB3015 Volatiles Vinyl chloride UJ 07A
CBOOI CB3015 Volatiles Xylenes, total j 07A
CBOOI CB3016 Chloride Chloride j 08A
CB001 CB3016 Explosives Tetryl R 08A
CB001 CB3016 Metals Aluminum B 06B 15
CB001 CB3016 Metals Potassium 1 13 15
CB001 CB3016 Metals Potassium 1 13 15
CB001 CB3016 Metals Zinc 1 13
B001 CB3016 Nitrate Nitrate UJ 02B

CB001 CB3016 Turbidity Turbidity j 02B
CB001 CB3016 Volatiles Acetone R 04A 05A
CB001 CB3016 Volatiles Butanone, 2- R 04A 05A
CB001 CB3016 Volatiles Methylene chloride B 06D 15
CB001 CB3017 Alkalinity Alkalinity B 06A 15
CBOOI CB3017 Chloride Chloride i 08A
CB001 CB3017 Explosives Tetryl R 08A
CBOOI CB3017 Metals Copper B 06B 15
CB001 CB3017 Metals Potassium 1 13 15
B001 CB3017 Metals Potassium 1 13 15

C

CBOOI

I

CB3017 Metals Zinc 1 13
CB001 ICB3017 IVolatiles jAcetone R 104A I I
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 10)

7Lot
Sample Reason Codes

Number Number Analysis Parameter VQ RI I R2 I R3 R4
C13001 CB3018 Chloride Chloride j 08A
CB001 CB3018 Explosives Tetryl R 08A
CB001 CB3018 Metals Aluminum B 06B 15
CB001 CB3018 Metals Potassium 1 13
CB001 CB3018 Metals Potassium 1 13
CB001 CB3018 Nitrate Nitrate UJ 02B
CB001 CB3018 Turbidity Turbidity j 02B
CB001 CB3018 Volatilles Acetone B 04A 06D 15
CB001 CB3019 Chloride Chloride j 08A
CB001 CB3019 Explosives Tetryl R 08A
CB001 CB3019 Metals Aluminum B Q613 15
CB001 CB3019 Metals Potassium 1 13
CB001 CB3019 Metals Potassium 1 13
CB001 CB3019 Metals Manganese 1 17
CB001 CB3019 Metals Zinc 1 17 15
CB001 CB3019 Nitrate Nitrate UJ 02B
CB001 CB3019 Turbidity Turbidity j 02B
CB001 CB3019 Volatiles Acetone B 04A 06D 15
CB001 CB3020 Explosives Tetryl R 08A
CB001 CB3020 Metals Aluminum B 06B 15
CB001 CB3020 Metals Potassium 1 13
CB001 CB3020 Metals Potassium 1 13
C130011 CB3020 Metals Manganese 1 17
CB001 CB3020 Metals Zinc 1 17 15
C13001 CB3020 Volatiles Acetone B 04A 06D 15
CB001 CB3022 Chloride Chloride j 08A
C13001 CB3022 Explosives Tetryl R 08A
CB001 CB3022 Metals Aluminum B 06B 15
CB001 CB3022 Metals Aluminum B 06B 15
CB001 CB3022 Metals Potassium 1 13
C13001 CB3022 Metals Potassium 1 13
C13001 CB3022 Metals Zinc 1 13
CB001 CB3022 Volatiles Acetone R 04A 05A
CB001 CB3022 Volatiles Bromomethane R 05A 05B
CB001 CB3022 Volatiles; Butanone, 2- Uj 05B
C13001 CB3022 Volatiles; Chloromethane UJ 05B
C13001 CB3022 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3022 Volatfles Methylene chloride B 06A 06D 15
CB001 CB3023 Chloride Chloride j 08A
C13001 CB3023 Explosives Tetryl R 08A
C13001 CB3023 Metals Aluminum B 06B 15
CB001 CB3023 Metals Potassium 1 13 15
C13001 CB3023 Metals Potassium 1 13 15
C13001 CB3023 Metals Zinc J 13
CB001 CB3023 Volatiles Acetone B 04A 06A 06D 15
CB001 CB3029 Chloride Chloride i 08A
CB001 CB3029 Explosives Tetryl R 08A
CB001 CB3029 Metals Aluminum B 06B 15
CB001 ICB3029 IMetals I Potassium 1 13 15
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundiNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 10)

Lot Sa le I Reason Codes "") i
Number Number Analysis Parameter VQ R1 I R2 R3 R4

CB001 CB3029 Metals Potassium 1 13 15
CB001 CB3029 Metals Zinc j 13 15
CB001 CB3029 Volatiles Acetone R 04A
CB002 CB3012 Metals Aluminum B 06B
CB002 CB3012 Metals Copper B 06B 15
CB002 CB3012 Metals Iron 1 13
CB002 CB3012 Metals Iron 1 13
CB002 CB3012 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3012 Volatiles Benzene j 01A
CB002 CB3012 Volatiles Ethylbenzene j 01A
CB002 CB3012 Volatiles Toluene j 01A
CB002 CB3012 Volatiles Acetone j 04A 05A 15
CB002 CB3012 Volatiles Butanone, 2- R 04A 05A
CB002 CB3014 Metals Thallium B 06A 06B 15
CB002 CB3014 Metals Aluminum B 06B 15
CB002 CB3014 Semivolatiles Acenaphthene UJ 02A
CB002 CB3014 Semivolatiles Acenaphthylene UJ 02A
CB002 CB3014 Sernivolatiles Anthracene UJ 02A
CB002 CB3014 Sernivolatiles Benzo(a)anthracene UJ 02A
CB002 CB3014 Semivolatiles Benzo(a)pyrene UJ 02A
CB002 CB3014 Sernivolatiles Benzo(b)fluoranthene UJ 02A
CB002 CB3014 Semivolatiles Benzo(ghi)perylene UJ 02A
CB002 CB3014 Semivolatiles Benzo(k)fluoranthene UJ 02A
CB002 CB3014 Semivolatiles Bis(2-chloroethoxy)methane UJ 02A
CB002 CB3014 Semivolatiles Bis(2-chloroethyl)ether UJ 02A
CB002 CB3014 Semivolatiles Bis(2-chloroisopropyl)ether UJ 02A
CB002 CB3014 Semivolatiles Bis(2-ethylhexyl)phthalate i 02A 15
CB002 CB3014 Semivolatiles Bromophenyl phenyl ether, 4- UJ 02A
CB002 CB3014 Semivolatiles Butyl benzyl phthalate UJ 02A
CB002 CB3014 Semivolatiles Carbazole UJ 02A
CB002 CB3014 Sernivolatiles Chloro-3-methylphenol, 4- UJ 02A
CB002 CB3014 Semivolatiles Chloroaniline, 4- UJ 02A
CB002 CB3014 Semivolatiles Chloronaphthalene, 2- UJ 02A
CB002 CB3014 Semivolatiles Chlorophenol, 2- UJ 02A
CB002 CB3014 Semivolatiles Chlorophenyl phenyl ether, 4- UJ 02A
CB002 CB3014 Sernivolatiles Chrysene UJ 02A
CB002 CB3014 Semivolatiles Di-n-butyl phthalate UJ 02A
CB002 CB3014 Sernivolatiles Di-n-octyl phthalate UJ 02A
CB002 CB3014 Sernivolatiles Dibenz(a,h)anthracene UJ 02A
CB002 CB3014 Sernivolatiles Dibenzofuran UJ 02A
CB002 CB3014 Sernivolatiles Dichlorobenzene, 1,2- UJ 02A
CB002 CB3014 Sernivolatiles Dichlorobenzene, 1,3- UJ 02A
CB002 CB3014 Sernivolatiles Dichlorobenzene, 1+ UJ 02A
CB002 CB3014 Sernivolatiles Dichlorobenzidine, 3,3- UJ 02A
CB002 CB3014 Sernivolatiles Dichlorophenol, 2,4- UJ 02A
CB002 CB3014 Sernivolatiles Diethyl phthalate UJ 02A
CB002 CB3014 Semivolatiles Dimethyl phthalate UJI 02A
CB002 CB3014 Sernivolatiles Dimethylphenol, 2,4- 1 02A '15
CB002 CB3014 Sernivolatiles Dinitro-2-methylphenol, 4,6- UJ 02A
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page6 of 10)

-F Lot
Sample I Reason Codes

Number Number Analysis Parameter vo R1 R2 R3
CB002 CB3014 Serrlivolatiles Dinitrophenol, 2,4- UJ 02A 04B
CB002 CB3014 Serrlivolatiles Dinitrotoluene, 2,4- UJ 02A
CB002 CB3014 Semivolatiles Dinitrotoluene, 2,6- UJ 02A
CB002 CB3014 Sernivolatiles Fluoranthene UJ 02A
CB002 CB3014 Semivolatiles Fluorene UJ 02A
CB002 CB3014 Semivolatiles Hexachlorobenzene UJ 02A
CB002 CB3014 Semivolatiles Hexachlorobutadiene UJ 02A
CB002 CB3014 Semivolatiles Hexachlorocyclopentadiene UJ 02A
CB002 CB3014 Semivolatiles Hexachloroethane UJ 02A
CB002 CB3014 Semivolatiles lndeno(1,2,3-cd)pyrene UJ 02A
CB002 CB3014 Semivolatiles Isophorone UJ 02A
CB002 CB3014 Semivolatiles Methyinaphthalene, 2- 1 02A
CB002 CB3014 Semivolatiles Methylphenol, 2- UJ 02A
CB002 CB3014 Semivolatiles Methylphenol, 4- 1 02A 15
CB002 CB3014 Semivolatiles Naphthalene i 02A
CB002 CB3014 Sernivolatiles Nitroaniline, 2- UJ 02A
CB002 CB3014 Sernivolatiles Nitroaniline, 3- UJ 02A
CB002 CB3014 Semivolatiles Nitroaniline, 4- Ui 02A
CB002 CB3014 Semivolatiles Nitrobenzene UJ 02A
CB002 CB3014 Semivolatiles Nitrophenol, 2- UJ 02A
CB002 CB3014 Semivolatiles Nitrophenol, 4- UJ 02A
CB002 CB3014 Semivolatiles Pentachlorophenol UJ 02A
CB002 CB3014 Semivolatiles Phenanthrene UJ 02A
CB002 CB3014 Semivolatiles Phenol i 02A 15
CB002 CB3014 Semivolatiles Pyrene UJ 02A
CB002 CB3014 Semivolatiles Trichlorobenzene, 1,2,4- UJ 02A
CB002 CB3014 Semivolatiles Trichlorophenol, 2,4,5- UJ 02A
CB002 CB3014 Semivolatiles Trichlorophenol, 2,4,6- UJ 02A
CB002 CB3014 Semivolatiles n-Nitroso-di-n-propylamine UJ 02A
CB002 CB3014 Semivolatiles n-Nitrosodiphenylamine UJ 02A
CB002 CB3014 Volatiles Acetone R 04A 05A
CB002 CB3014 Volatiles Butanone, 2- R 04A 05A
CB002 CB3024 Metals Thalliurn B 06A 06B 15
CB002 CB3024 Metals Beryllium B 06B 15
CB002 CB3024 Metals Iron 1 13
CB002 CB3024 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3024 Volatiles Acetone i 04A 05A
CB002 CB3024 Volatiles Butanone, 2- 1 04A 05A
CB002 CB3024 Volatiles Methylene chloride B 06A 06D 15
CB002 CB3025 Metals Thallium B 06A 06B 15
CB002 CB3025 Metals Aluminum B 06B 15
CB002 CB3025 Metals Iron 1 13
CB002 CB3025 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3025 Volatiles Benzene i 01A
CB002 CB3025 Volatiles Ethylbenzene i 01A
CB002 CB3025 Volatiles Toluene i 01A
CB002 CB3025 Volatiles Acetone R 04A 05A
CB002 CB3025 Volatiles Butanone, 2- R 04A 05A
CB002 ICB3026 IMetals IThallium 113 106A 106B 115 1
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 10)

Lot
Sample Reason Codes

Number Number Analysis Parameter VQ R1 R2 !~R3:~
CB002 CB3026 Metals Aluminum B 06B 15
CB002 CB3026 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3026 Volatiles Acetone j 04A 05A 15
CB002 CB3026 Volatiles Butanone, 2- R 04A 05A
CB002 CB3027 Metals Thallium B 06A 06B 15
CB002 CB3027 Metals Aluminum B 06B 15
CB002 CB3027 Metals Iron 1 13 ~15
CB002 CB3027 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3027 Volatiles Acetone j 04A 05A
CB002 CB3027 Volatiles Butanone, 2- 1 04A 05A 15
CB002 CB3028 Metals Iron 1 13
CB002 CB3028 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3028 Volatiles Acetone R 04A 05A
CB002 CB3028 Volatiles Butanone, 2- R 04A 05A
CB002 CB3030 Metals Thallium B 06A 06B 15
CB002 CB3030 Metals Aluminum B 06B 15
CB002 CB3030 Metals Iron 1 13
CB002 CB3030 Metals Iron 1 13
CB002 CB3030 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3030 Volatiles Acetone R 04A 05A
CB002 CB3030 Volatiles Butanone, 2- R 04A 05A
CB002 CB3033 Metals Thallium B 06A 06B 15
CB002 CB3033 Metals Aluminum B 06B 15
CB002 CB3033 Metals Iron 1 13
CB002 CB3033 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3033 Volatiles Benzene j 01A 15
CB002 CB3033 Volatiles Ethylbenzene j 01A 15
CB002 CB3033 Volatiles Toluene j 01A
CB002 CB3033 Volatiles Acetone R 04A 05A
CB002 CB3033 Volatiles Butanone, 2- R 04A 05A
CB002 CB3034 Metals Aluminum B 06B 15
CB002 CB3034 Metals Aluminum B 06B 15
CB002 CB3034 Metals Iron 1 13 15
CB002 CB3034 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3034 Volatiles Acetone R 04A 05A
CB002 CB3034 Volatiles Butanone, 2- R 04A 05A
CB002 CB3037 Metals Thallium B 06A 15
CB002 CB3037 Metals Thallium B 06A 06B 15
CB002 CB3037 Metals Aluminum B 06B 15
CB002 CB3037 Metals Aluminum B 06B 15
CB002 CB3037 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3037 Volatiles Benzene i 01A
CB002 CB3037 Volatiles Ethylbenzene i 01A
CB002 CB3037 Volatiles Toluene i 01A
CB002 CB3037 Volatiles Acetone i 04A 05A 15
CB002 CB3037 Volatiles Butanone, 2- R 04A 05A
CB002 CB3038 Alkalinity Alkalinity B 06A 15
CB002 CB3038 Explosives Dinitrotoluene, 2,6- 1 17
CB002 I CB3038 IMetals. IThallium 113 106A 106B 1 17 15
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 10)
Lot Sample

I
Reason Codes 11,2)

Number Number Analysis
VQ

Parameter R1 R2 I R3 R4
CB002 CB3038 Metals Beryllium B 06B 15
CB002 CB3038 Metals Iron 1 13
CB002 CB3038 Metals Iron 1 13
CB002 CB3038 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3038 Volatiles Acetone i 04A 05A 15
CB002 CB3038 Volatiles Butanone, 2- R 04A 05A
CB002 CB3039 Metals Thallium B 06A 06B 15
CB002 CB3039 Metals Aluminum B 06B 15
CB002 CB3039 Metals Iron 1 13
CB002 CB3039 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3039 Volatiles Acetone j 04A 05A 15
CB002 CB3039 Volatiles Butanone, 2- R 04A 05A
CB002 CB3040 Metals Aluminum B 06B 15
CB002 CB3040 Metals Iron 1 13
CB002 CB3040 Metals Iron 1 13
CB002 CB3040 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3040 Volatiles Acetone j 04A 05A
CB002 CB3040 Volatiles Butanone, 2- R 04A 05A
CB002 CB3046 Explosives Dinitrotoluene, 2,6- 1 17 15
CB002 CB3046 Metals Thalliurn B 06A 06B 17 15
CB002 CB3046 Metals Beryllium B 06B 15
CB002 CB3046 Metals Iron 1 13
CB002 CB3046 Metals Iron 1 13
CB002 CB3046 Sernivolatiles Dinitrophenol, 2,4- UJ 04B 05B
B002 CB3046 Volatiles Acetone j 04A 05A 15

CB002 CB3046 Volatiles Butanone, 2- R 04A 05A
CB003 CB3041 Metals Aluminum B 06B 15
CB003 CB3041 Metals Aluminum B 06B 15
CB003 CB3041 Metals Potassium 1 13
CB003 CB3041 Metals Potassium 1 13
CB003 CB3041 Metals Zinc J 13 15
CB003 CB3041 Serrivolatiles Dinitrophenol, 2,4- UJ 04B
CB003 CB3041 Volatiles Acetone j 04A 05A 05B 15
CB003 CB3041 Volatiles Butanone, 2- R 04A 05A
CB003 CB3042 Metals Aluminum B 06B 15
CB003 CB3042 Metals Aluminum B 06B 15
CB003 CB3042 Metals Potassium 1 13 15
CB003 CB3042 Metals Potassium 1 13 15
CB003 CB3042 Metals Zinc 1 13
CB003 CB3042 Metals Zinc 1 13
CB003 CB3042 Semivolatiles Dinitrophenol, 2,4- UJ 04B
CB003 CB3042 Volatiles Acetone i 04A 05A 05B 15
CB003 CB3042 Volatiles; Butanone, 2- R 04A 05A
CB003 CB3042 Volatiles Methylene chloride B 06A 06D 15
CB003 CB3043 Metals Aluminum B 06B 15
CB003 CB3043 Metals Potassium 1 13 15
CB003 CB3043 Metals Zinc 1 13
CB003 CB3043 Metals Zinc 1 13 15
CB003 ICB3043 ISemivolatiles IDinitrophenol, 2,4- JUJ 104B I I I
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 10)

Lot
Sample Reason Codes

Number N Analysis Parameter VQ R1 R2 R3 R4
CB003 CB3043 Volatiles Acetone j 04A 05A 05B 15
CB003 CB3043 Volatiles Butanone, 2- R 04A 05A
CB003 CB3043 Volatiles Methylene chloride B 06A 06D 15
CB003 CB3044 Metals Aluminum j 01A
CB003 CB3044 Metals Aluminum j 06B 15 01A
CB003 CB3044 Metals Antimony UJ 01A
CB003 CB3044 Metals Antimony UJ 01A
CB003 CB3044 Metals Arsenic j 01A
CB003 CB3044 Metals Arsenic UJ 01A
CB003 CB3044 Metals Barium j 01A
CB003 CB3044 Metals Barium j 01A
CB003 CB3044 Metals Beryllium j 06B 15 01A
CB003 CB3044 Metals Beryllium UJ 01A
CB003 CB3044 Metals Cadmium 1 15 01A
CB003 CB3044 Metals Cadmium UJ 01A
CB003 C63044 Metals Calcium j 01A
CB003 CB3044 Metals Calcium j 01A
CB003 CB3044 Metals Chromium j 01A
CB003 CB3044 Metals Chromium 1 15 01A
CB003 CB3044 Metals Cobalt 1 15 01A
CB003 CB3044 Metals Cobalt UJ 01A
CB003 CB3044 Metals Copper j 01A
CB003 CB3044 Metals Copper UJ 01A
CB003 CB3044 Metals Iron j 01A
CB003 CB3044 Metals Iron j 01A
CB003 CB3044 Metals Lead j 01A
CB003 CB3044 Metals Lead UJ 01A
CB003 CB3044 Metals Magnesium j 01A
CB003 CB3044 Metals Magnesium j 01A
CB003 CB3044 Metals Manganese j 01A
CB003 CB3044 Metals Manganese j 01A
CB003 CB3044 Metals Mercury UJ 01A
CB003 CB3044 Metals Mercury UJ 01A
CB003 CB3044 Metals Nickel j 01A
CB003 CB3044 Metals Nickel UJ 01A
CB003 CB3044 Metals Potassium 1 13 01A
CB003 CB3044 Metals Potassium 1 13 01A
CB003 CB3044 Metals Selenium 1 13 01A
CB003 CB3044 Metals Selenium UJ 01A
CB003 CB3044 Metals Silver UJ 01A
CB003 CB3044 Metals Silver UJ 01A
CB003 CB3044 Metals Sodium i 01A
CB003 CB3044 Metals Sodium i 01A
CB003 CB3044 Metals Thallium UJ 01A
CB003 CB3044 Metals Thallium UJ 01A
CB003 CB3044 Metals Vanadium 1 15 01A
CB003 CB3044 Metals Vanadium UJ 01A
CB003 CB3044 Metals Zinc 1 13 01A
CB003 CB3044 Metals Zinc 1 13 15 - 01A
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 10)

otL
Sample Reason Codes

Number Number Analysis Parameter VQ RI R2 R3 R4
CB003 CB3044 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B 11A
CB003 CB3044 Semivolatiles Chloro-3-methylphenol, 4- UJ 11A
CB003 CB3044 Semivolatiles Chlorophenol, 2- UJ 11A 11B
CB003 CB3044 Sennivolatiles Dichlorophenol, 2,4- UJ 11A
CB003 CB3044 Semivolatiles Dimethylphenol, 2,4- 1 11A
CB003 CB3044 Semivolatiles Dinitro-2-methylphenol, 4,6- UJ 11A
CB003 CB3044 Semivolatiles Metfiylphenol, 2- 1 11A
CB003 CB3044 Sernivolatiles; Methylphenol, 4- 1 11A
CB003 CB3044 Sernivolatiles Nitrophenol, 2- UJ 11A
CB003 CB3044 Semivolatiles Nitrophenol, 4- R 11A
CB003 CB3044 Semivolatiles Pentachlorophenol R 11A
CB003 CB3044 Senrlivolatiles; Phenol i 11A 11B
CB003 CB3044 Semivolatiles Trichlorophenol, 2,4,5- UJ 11A
CB003 CB3044 Sernivolatiles Trichlorophenol, 2,4,6- UJ 11A
CB003 CB3044 Volatiles Benzene i 01A
CB003 CB3044 Volatiles Ethylbenzene i 01A
CB003 CB3044 Volatiles Toluene i OIA
CB003 CB3044 Volatiles Acetone i 04A 05A 05B 15
CB003 ICB3044 IVolatiles I Butanone, 2- R 1 04A 105A I

Footnotes:
(1) Table L-4 defines all reason codes .
(2) Reason code are assigned in order of their importance to the validation qualifiers applied with RI being

most important.
Definitions :
VQ = validation qualifier
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Table K-6

Laboratory and Validation Qualifier Definitions
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Qualifier Definition
Laboratory - Organic

B The compound was detected in the sample and in an associated method blank .
G Elevated reporting limit due to matrix interference .
J The compound was positively identified ; the reported value is an estimated concentration

between the method detection limit and the reporting limit.
I Matrix interference

U Not detected . The compound was analyzed for, but not detected above the associated reporting
limit .

Laboratory - Inorganic
B The analyte was positively identified ; the reported value is an estimated concentration between

the method detection limit and the reporting limit .
J The compound was detected in the sample and in an associated method blank .
N Spiked sample recovery not within control limits
U Not detected . The analyte was analyzed for, but not detected above the associated reporting

limit.
Validation - All

B The analyte was not detected significantly above the levels found in the associated method blank
or field blanks

J The compound/analyte was positively identified ; the reported value is an estimated concentration .
R Rejected due to severe deficiencies in the analytical process or supporting quality control data .

The presence or absence of the compound/analyte cannot be verified .
U Not detected . The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
LIJ Not detected. The associated reporting limit may be inaccurate or imprecise .

Samples with 'nv' denotation have not been validated .
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K.1.0 Introduction

This appendix ofthe Groundwater Investigation of TNT Areas and Red Water Ponds Report
presents results of the quality assurance/quality control (QA/QC) measures implemented for the
sampling and analysis activities at the Former Plum Brook Ordnance Works (PBOW) -
Sandusky, Ohio . The quality indicators from every aspect of the data collection have been
reviewed, and an assessment of the data with regard to project-specific objectives is presented .
Successful execution ofproject-specific objectives and procedures provides strong support for
the acceptance of the data generated as adequate for the purpose of evaluating the analytical
results from this assessment at PBOW.

Shaw Environmental (formerly IT Corporation) conducted field-sampling activities at PBOW in
July 2002. Sevem Trent Laboratories in Knoxville, Tennessee andNorth Canton, Ohio analyzed
the project samples. Accutest Laboratories of Orlando, Florida analyzed the field split samples.
All data analyzed were reviewed for accuracy and completeness . One hundredpercent ofthe
data analyzed were subjected to data validation following guidelines in the USEPA Contract
Laboratory Program National Functional Guidelinesfor OrganicData Review, October 1999
(EPA, 1999) and USEPA Contract Laboratory Program National Functional Guidelinesfor
Inorganic Data Review, February 1994. The criteria for blank evaluation were based on those
detailed in Region IffModifications to National Functional Guidelinesfor OrganicData Review
(September 1994) and Region Iff Modifications to the Laboratory Data Validation Functional
Guidelinesfor Evaluating Inorganics Analyses, (April 1993). Data were evaluated against
specific criteria to verify the achievement ofprecision, accuracy, representativeness, complete-
ness and comparability goals established to meet the project data quality objectives (DQO). To
verify that these DQOs were met, field measurements, sampling and handling procedures,
laboratory analysis andreporting, and all nonconformances and discrepancies in the data were
examined to determine compliance with the appropriate and applicable procedures defined in the
SAP. The results ofthis review are presented in the following sections, with all analytical
outliers or nonconformances, discussed where they occurred .

This report is divided into three subsections . Section K.2 .0 discusses the field investigation and
QC procedures used during the sampling effort. Section K.3.0 outlines the analytical program
and the associated QC activities performed. The final part ofthis document, Section K.4.0,
summarizes the data findings and their overall impact on the usability ofthe analytical data .
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K.ZO Field Sampling and QC Activities

Shaw Environmental was retained by the U. S . Army Corps of Engineers, Nashville District to
conduct investigation and sampling activities at PBOW. Field activities at this site included
collection of the background groundwater samples . The collection of these samples along with
their associated QA and QC samples are discussed in this section of the Data Quality Evaluation
(DQE).

All project and field duplicate samples collected were submitted to STL. Sample shipments from
the field were performed under custody and documented using standard Shaw Environmental
Analysis Request/Chain of Custody (AR/COC) forms. These forms provided project-specific
analytical specifications and QC instructions to the laboratory . A formal COC transfer record
was prepared and included with these forms to document custody during sample transportation,
storage, and disposition by the laboratory. Table K-1 summarizes the field sample number,
location, sample type, date of collection, and sample delivery group for each sample collected.
Table K-2 summarizes the detected compounds in the method blanks associated with the PBOW
samples .

K.Z 1 Trip Blanks
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible
to contamination by diffusion of organic compounds into the sample container. Trip blanks are
analyzed in order to assess the potential for contamination to be introduced to an aqueous volatile
sample during transport and handling procedures. A trip blank is a sample of analyte-free
deionized (DI) water that is prepared at the laboratory, shipped to the field with sample
containers, and returned to the laboratory with the water matrix samples receiving VOC analysis .
A trip blank is then analyzed for volatile organics using the same sample preparation and
analysis procedures used for the actual field samples. Four trip blank samples were collected .

The data validator applied the 5X-IOX rule to the samples for the analytes detected. The
following samples were qualified "B" by the data validator indicating that sample results are
indicative ofblank contamination :

Lot Sample Affected Blank Contaminant Validation
I I I --- I
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Number Qualifler
CC3003, CC3009 Acetone B

112GI10121 CC3003 Toluene B

CC3009 Methylene Chloride B
CC3005, CC3006 Acetone B

MG120173
CC3006 Bromomethane B

CC3001, CC3004 2-Butanone B
112GI30120

CC3001 Acetone B

K.2.2 Field Duplicates
Field duplicate samples are collected and submitted to the laboratory for analysis along with their
corresponding original sample . The data generated from the analysis of field duplicate samples
are used to evaluate the precision of the sample collection and analysis procedures . It is difficult
to collect and analyze soil samples in duplicate due to the heterogeneous nature ofa soil . High
relative percent difference (RPD) between an original sample and its field duplicate may indicate
a difference in sample matrix or sample collection rather than true problems with precision of
sample analysis . Also, when estimated "J" or nondetected "U" results are reported, there is a
potential for increased variability between the primary and duplicate sample results

Field duplicate samples were collected at a frequency ofapproximately one for every ten samples
collected (10 percent) . One field duplicate sample was collected during this sampling event .
Table K-3 compares the original and field duplicate results and shows the RPI)s calculated for
those detected compounds . Compounds not presented in the table were not detected in either the
original or field duplicate samples . In cases where duplicates were performed and one result is
less than the reporting limit, but greater than the method detection limit, the RPD is reported, but
should be considered an estimated value.

The acceptance criterion of 30 percent RPD was used to evaluate these sample results. In most
cases, original and field duplicate data compared well as demonstrated by the RPI)s calculated.
RPD is calculated by using the following formula:

~RPD= A B
X 100

(A + B)/2
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where:

RPD = relative percent difference
A = original result
B = field duplicate result.

K.2.5 Field Split Samples
Split samples were collected in conjunction with field duplicate samples and sent to Accutest
Laboratories. The split samples were submitted to the laboratory for the same analysis as their
corresponding field duplicates and original field samples . The split samples are used to determine
if data results are reproducible when analyzed by two different laboratories. Results are also
evaluated to determine if a contracted laboratory's preparation and analysis procedures are in
control and meet the approved method criteria .

Field split samples were collected at a frequency of approximately one for every ten regular
samples. One split sample was collected during this sampling event.

TableK-3 compares the original and field split results and shows the RPDs calculated for those
detected compounds. Compounds not presented in the table were not detected in either the
original or field split samples.

K.3.0 Analytical Program and QC Activities

The project QA/QC program described in the SAP was followed for the collection and laboratory
analysis of samples . Each ofthe analytical methods used require that method-specific QA/QC
protocols be followed during sample analysis . These protocols are a critical part of the methods
employed and were followed by the laboratory during sample analysis . Specific measures
included detailed record keeping procedures, instrument calibrations, and analysis of method
blanks, blank spikes, MS/MSD, surrogates, and internal standards . The following SW-846 and
USEPA Methods were used to analyze PBOW samples-

Parameter Method
Volatiles SW-846 5030/8260B
Semivolatiles; SW-846 351OC/8270C
Nitroaromatic Compounds SW-846 8330
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Metals SW-846 3005A/601OB/747OA/7471A

Gasoline Range Organics SW-846 5030/8015B
Diesel Range Organics SW-846 3580/8015B
Turbidity EPA 180.1

Alkalinity EPA 3 10.1

TOC SW-846 9060
Hardness EPA 130.2
Total Dissolved Solids EPA 160.1

Total Suspended Solids EPA 160.2
Chloride EPA 325.2

Total Cyanide SW-846 9012A

Nitrate EPA 353.2
Sulfate EPA 375.4

Appendix I contains validated analytical data summaries for the samples collected during this

field investigation. The validator used the QA/QC criteria defined in the SAP to evaluate the data

for all parameters for which criteria were provided. If acceptance criteria were not provided in

the SAP, the validator used the laboratory-derived acceptance criteria or analytical method

criteria to qualify data. Any qualifiers added to these data by the data validator are included in

the summaries.

K.3.1 Laboratory QAIQC Procedures
The following sections discuss specific QA/QC protocols required and performed by the
laboratory during this investigation .

K.3.1.1 MethodlCalibration Blanks
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and
water) basis. Method blanks are carried step-wise through the same analytical procedure as their
associated field samples including the addition of solvents, surrogate and standard spikes, and
reagents as required in the analysis process. The purpose of a method blank is to identify any
possible contaminants that may be introduced to the sample as a result ofany part ofthe
analytical process . Table K-2 summarizes the compounds detected in associated blanks by lot
number. The data validator evaluated all blank data associated with each sample . When
estimated or positive concentrations ofcompounds/analytes were reported in the corresponding
field samples, associated samples were evaluated and qualified using the 5X-10X rule .
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For some analyses, an initial and continuing calibration blank are performed throughout the run
sequence . These blanks verify the presence of carry over contamination for the analytes of
interest.

Qualifiers applied to samples based on detects in the method or calibration blanks are
summarized below :

Lot
Number

Sample Number Affected Blank Contaminant Blank
Validation
Qualifier

Volatiles

H2GI 10121
CC3003, CC3009 Acetone Method B
CC3009 Methylene chloride Method B

H2G120173 CC3005, CC3006 Acetone Method B
H2GI30120 CC3001 Acetone Method B
Semivolatiles
112G120173 CC3005, C 3006 Bis(2-Ethylexyl)phthalate Method B
H2GI30120 CC3001, CC3004 l3is(2-Ethylexyl)phthala9te Method B
Metals

H2G110121 CC3003, CC3009 Aluminum (dissolved) Calibration B
CB3003 Aluminum (total) Calibration B

H2GI20173 CC3005, CC3006 Aluminum (dissolved) Method/Calibration B
CC3001, CC3004 Aluminum (dissolved) Method/CalibTation B

I12GI30120 CC3001 Al minurn (total) Calibration B
CC3004 Lead (total) Calibration B

K.3.1.2 Matrix Spikes and Laboratory Control Spikes
Two types ofspikes were generally performed for all analyses : matrix spikes (MS) and
laboratory control samples (LCS). NIS compounds are spiked into an aliquot ofa field sample.
LCS compounds are spiked into a blank matrix. The spiked compounds are representative
compounds that are quantified during performance of the method. Recovery of the spiked
compound is used as an assessment ofanalytical accuracy on the sample matrix analyzed . These
results are useful in distinguishing sample matrix interferences from analysis interferences
through a comparison of NIS and LCS recovery data . Often, spikes are performed in duplicate
(as an MSD or LCS duplicate). In this manner, the precision of the assessment can be quantified
as the RPD of the original and duplicate spike.

4-3-03(4:21PM) K- 6



Matrix spikes were assigned at a frequency of I for every 20 field samples collected . Two
MS/MSDs were assigned in the field to sample CB3005 . This sample corresponds to location
PB-BED-MW25 . Additional sample volume was provided to the laboratory for the MS/1\4SD
analyses . This sampling frequency meets the collection criteria for this program as specified in
the SAP. In addition to the overall collection frequency, the analytical method requires that the
laboratory analyze 1 set of spikes per analytical batch . To comply with this method requirement,
the laboratory may have to analyze "batch" QC with a work order. The validator evaluated the
"batch" QC. The laboratory statistically determined target acceptance limits were used to assess
the spike recovery and RPD.

The MS/MSD criteria were met with the exception of the following, which exhibited %

recoveries and/or RPI)s outside QC limits :

Lot Numb Sample Number Affected Compound(s)
Validation
Qualifier

Explosives

H2GI20173 CC3005, CC3006 Tetryl R*

Cyanide

H2G120173 CC3005 Cyanide Ui

H2GI30120 CC3001, CC3004 Cyanide Ui

*R -Rejected due to 0% recovery of MS/MSD.

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD

results except the LCS is not performed on an actual field sample matrix . ALCS is prepared for

each analytical "batch" for each parameter and matrix analyzed.

All LCS recoveries met the established QC criteria .

K.3.1.3 Calibration
Several analytes were qualified because ofunacceptable performance in the calibration standards.
For specific examples refer to the validation report in Appendix H and Table K-5.
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K.3.2 Reporting Limits
Practical quantitation limits (PQL) or RLs, used for this project are those statistically determined
by the laboratories . The analytical program executed for this project required the use of SW-846
methods, which specify the procedure for calculating the PQLs presented . Each laboratory is
required to demonstrate method performance through method detection limit (MDL) studies for
every method employed . These studies are required to be laboratory-specific so that individual
laboratory variables such as equipment brands, reagent suppliers, and chemist technique are
factored into the performance study . MDLs are established using controlled matrices (i.e ., DI
water) . The PQL calculation adjusts the limit by a predetermined mathematical factor for the
analysis of actual environmental sample matrices (i.e . soil, groundwater, etc.) . For purposes of
clarity and consistency with respect to ten-ninology, the term "reporting limit" has been
substituted for PQL when referencing the limit ofdetection reported by the laboratory for each
individual sample and parameter . The actual values reported have been corrected for all
necessary dilutions, dryness, and interference factors as applicable based on the resulting
analytical data for a sample.

Standard operating procedures (SOP) address I~MLs, PQLs, and RLs when dealing with low
concentrations of analytes in samples . These limits are generally defined as follows :

MDL. The minimum concentration of an analyte that can be determined with 99 percent
confidence that the true value is greater than zero .

PQL. The lowest level that can be reliably achieved within specified limits ofprecision and
accuracy during routine laboratory operating conditions .

0 RL. This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-
ground . The MDL is determined in accordance with the procedures in 40 CFR Part 136 . A
PQL, or RL, is the lower limit at which a measurement becomes meaningful . This measurement
(the PQL or the RL) is generally a multiple ofthree to five times the MDL.

All samples were handled and analyzed as expected without significant changes to the
anticipated project RLs due to matrix interference or high dilutions.
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K.3.3 Holding TimeslPreservation
All laboratory results submitted for this investigation have been reviewed with respect to
laboratory adherence to extraction and analysis holding times. Maximum sample extraction and
analysis hold times were those specified in USACE document EM200-1-3.

All holding time criteria were acceptable for the samples collected .

CC3004 was the only sample qualified due to improper sample preservation. The qualifiers were
applied to benzene, toluene and ethylbenzene .

KAO Data Evaluation and Usability
The analytical data review process identified a few analytical nonconformance issues that were
noted during this analytical program. These anomalies have been discussed in the previous
sections of this appendix . Table K-4 summarizes all compounds requiring qualifier application
due to anomalies discovered during data validation. Table K-5 defines the reason codes for
qualification and Table K-6 defines the data validation qualifiers .

The following definitions are used for defining precision, accuracy, representativeness,
completeness, and comparability as they have been applied to this evaluation.

Precision. Precision is a measurement of mutual agreement among individual measurements
of the same property, usually under prescribed similar conditions . Precision data were obtained
through the analysis and evaluation ofduplicate QA samples. Accuracy was determined through
the analysis and evaluation ofmethod blanks, LCSs, trip blanks, equipment rinsates, and MS
samples .

Accuracy. Accuracy is a measurement ofbias in a system and is expressed as a percent
recovery. These QA samples were collected and/or analyzed at the frequency established in the
SAP, verifying the completeness element of the DQOs along with the evaluation ofholding
times and reporting limits . Percent recovery is calculated as follows :
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Percent Recovery = (x-'5) *100
( T )

Where :

X = the lab determined concentration of a spiked sample

S = the sample native concentration prior to spike
T = the true concentration of the spike

Relative Percent Difference is calculated as follows :

Relative Percent Difference
DI+D2

100

2

Where:
D1 and D2 = the results of duplicate measurements

Representativeness. Representativeness is a qualitative parameter that expresses the degree

to which sample data actually represent the matrix and site conditions . For example, in

conducting ground water monitoring, representativeness requires proper location ofwells and the
collection of samples under consistent, documented procedures . Wells are located based upon
the results of the hydrological study in progress and are designed to provide maxiiinum coverage

ofthe flow conditions . Requirements and procedures for sample collection and handling are
designed to maximize sample representativeness. Representativeness also can be monitored by

reviewing field documentation and by performing field audits.

The samples were collected using Shaw Environmental SOPs and were fully documented
through the use of standard field forms. Samples are representative of the matrix and site
sampled .

Completeness. Completeness is a measure ofthe amount of valid data that are obtained
during a sampling event as compared to the amount ofdata planned to be collected under
optimum conditions . Some data for this project were qualified as estimated in the validation

process because ofthe outliers noted in the MS recoveries, duplicate results for certain elements,
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and various other calibration and inductively coupled plasma serial dilution results. A total of 76
data points were qualified as rejected in the validation process due to various QC criteria as
described in the previous sections of this report . Completeness is calculated as follows:

Completeness % =
D,

X100
(RI-)

Where:

Dr = the number ofdata points for which valid results are reported
De = the number ofvalid samples/data points that are collected and reach the laboratory

for analysis .

During this task, 7 background well samples were collected resulting in approximately 1160
targeted analytical records. Less than I percent of the data points were rejected due to anomalies
discovered during the validation process. Using the above calculation, 99% completeness is
achieved for the task .

Comparability. Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared with another. Comparability ensures that results for the sampling
event canbe compared with data from other past and/or future sampling programs. Compar-
ability for this sampling event was achieved through the use of established and recognized
techniques and accepted standard EPAmethods. All samples collected and analyzed were
subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria
for the purpose of achieving comparability goals within the data set.

KAI Statement of Data Usability
The overall results ofthe analyses, as discussed in this evaluation, suggest that representative
samples were collected and analyzed, and the results are indicative of the media analyzed, with
the exception of the few anomalies noted. The data do reflect expected site conditions and are
usable for their intended purpose.

Tables K-1 through K-6 summarize the analytical program and the results for the data validation
effort for all samples collected by Shaw Environmental at PBOW.
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Table K-1

Sample Cross-Reference
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample
Type

Sample
Location F Sample

Number
Sample
Date

Sample
Purpose T Lot

Number
GW IT-BG8-BEDGW-001 CC3001 12-JUL-02 REG H2G130120
GW IT-MWO1 CC3009 1 O-JUL-02 REG H2G110121
GW PB-BED-MW20 CC3003 10-JUL-02 REG H2G110121
GW PB-BED-MW24 CC3004 12-JUL-02 REG H2GI30120
GW PB-BED-MW25 ICC3005 11-JUL-02 REr_I H2GI20173
GW PB-BED-MW25 CC3006 11-JUL-02 IFD H2G120173
GW PB-BED-MW25 - ICC3007 11-JUL-02 IFS F13829

KN3\PBOW\02 GMAppendix K table Ij.xls(dqe~_tab1 a_702bkg)\4/3/03(3 :17 PM)



Table K-2

Summary of Analytes Detected in Blanks
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Lot
Number I

Sample
Number

Sample
Date

Sample
Purpose Parameter I Resuld

I
Unitsl

Lab
Qualified

H2GI10121 CC50GI 1 O-JUL-02 TB Toluene 4.9 pg/L
H2G110121 CC5001 10-JUL-02 TB Acetone 3.6 pgIL J B
H2G110121 CC5001 10-JUL-02 TB Methylene chloride 17 pg/L B
H2G110121 E4HXVBW 1 O-JUL-02 BLK Acetone 1 .3 pg/L J
H2G110121 E4HXVBW 1 O-JUL-02 BLK Methylene chloride 0.57 pg/L J
H2G110121 E4KGOBW 10-JUL-G2 BLK Thallium 7.1 pg/L B
H2G110121 E4KG4BW 10-JUL-02 BLK Thallium 6.2 pg/L B
H2GI10121 E4KG4BW 10-JUL-02 BLK Selenium 4 .0 pg/L B
H2G120173 CC5002 11-JUL-02 TB Toluene 4.3 pg/L
H2G120173 CC5002 1 1-JUL-02 TB Bromomethane 0.53 pg/L J
H2G120173 CC5002 11-JUL-02 TB Acetone 4.8 pg/L 113
H2G120173 CC5002 11-JUL-02 TB Methylene chloride 15 pg/L B
H2G120173 E4MXRBW 11-JUL-02 BLK Bis(2-ethylhexyl)phthalate 3.3 pg/L J
H2G120173 E4NJ8BW 11-JUL-02 BILK Aluminum 56.9 pg/L B
H2G130120 CC5005 12-JUL-02 TB Butanone, 2- 5.1 pg/L
H2G 130120 CC5005 12-JUL-02 TB Acetone 4.3 pg/L JB
H2G 130120 E4N60BW 12-JUL-02 BLK Methylene chloride 1 .6 pg/L J
11-12G130120 E4N60BW 12-JUL-02 BLK Acetone 1 .2 pg/L J
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Table K-3

Summary of Original, Field Duplicate, and Field Split Results and RPD Calculations
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location : PB-BED-MW25 Relative Relative
Sample No. : CC3005 CC3006 CC3007 Percent Percent

Sample Date : 1 1-Jul-02 11 -Jul-02 ll-Jul-02 Difference Difference
Sampie Type : REG FD FS

-
between between

Parameter Units Filtered Result I QualT VQ Result Qual VQ Result I Qua[ TO REG and FD REG and FS
Aluminum pg/L N 44 .6 B 1 59.8 B 1 492 29.12 166.75
Aluminum Pg/L Y 97.8 B J B 105 BJ B 200 U 7.10 68.64
Barium pg/L N 164 B 1 167 B 1 200 U 1 .81 19.78
Barium Pg/L Y 160 B i 162 1B 1 200 U 1 .24 22.22
Calcium /L N 183000 188000 191000 2.70 4.28
Calcium pg/L Y 187000 172000 194000 1 8.36 3.67
Cobalt, pg/L N 50 U U 5.2 B 1 50 U 162.32 0.00
Iron pg/L N 103 ill 704 7.48 148.95
1ron Pg/L Y 59 .8 B 1 65 .3 B 1 300 U 8.79 133.52
Magnesium pg/L N 69100 711001 73900 2.85 6.71
Magnesium P9/L Y 74100 67800 74100 8.88 0.00
Manganese pg/L I N 95 .6 1 98 .3 97.8 2.78 2.28
Manganese Pg/L Y 94 88 .4 93.2 6.14 0.85
Potassium pg/L N 11400 J 11900 1 16300 4.29 35.38
Potassium Pg/L Y 12100 1 11100, 1 16100 8.62 28.37
Sodium pg/L N 92300 966001 101000 4.55 9.00
Sodium Pg/L Y 97600 89700 104000 8.44 6.35
Thallium pg/L I Y 6.4 B 11 10 U U 10 U 43.90 43.90
Bis(2-ethylhMI)phthalal pg/L I N 3 J B B 3.3 J B B 5 U 9.52 50.00
Acetone /L N 1 .4 J B B 1 .7 J B 8 50 U 19.35 189.11
Bromomethane /L N 2 U U 0.35 J B 2 U 140.43 0.00
Butanone, 2- /L N 5 U U 1 .71J 1 10 U 98.51 66.67
Carbon disulfide IL 0.17 J j I 1JU J U I U 141 .88 168.66
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Table K-4

Summary of Data Validation Reason Codes
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Reason Code Description
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance - Outside Criteria
03A BF13
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria
04A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation Coefficient<0.995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRF<0.05
05B Compound %D>25
06 Result qualified as a result of the 5x/1 Ox blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
06D TB
06E FB
07 Surrogate Recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MS/MSD/Duplicate results outside criteria
'08A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time

-11 L;b;ratory Control Sample recoveries outside specified control limits
11A Recovery
11B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20 Pesticide clean-up_checks
21 Target compound identification
22 Radioloqical calibration
23 Radiological quantitation
24

j

Reported result and/or lab qualifier revised to reflect validation findings
.1999 See hard copy for details.
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page I of 2)

Lot Sample I Reason Codes (I,"

Number Number Analysis
I

Parameter VQ R1 I R2 R3 I R4
H2G110121 CC3003 Metals Aluminum B 06B 15
H2G110121 CC3003 Metals Aluminum B 06B 15
H2G110121 CC3003 Metals Potassium 1 13
1-12G110121 CC3003 Metals Potassium 1 13
H2GI10121 CC3003 Semivolatiles Dinitrophenol, 2,4- Ui 04B
H2GI10121 CC3003 Sernivolatiles Hexachlorocyclopentadiene Ui 04B
H2G110121 CC3003 Sernivolatiles Methyinaphthalene, 2- Ui 05B
H2G110121 CC3003 Volatiles Bromoform Uj 05B
H2G110121 CC3003 Volatiles Carbon tetrachloride Ui 05B
H2G110121 CC3003 Volatiles Dichloropropene, trans-1,3- Ui 05B
1-12G110121 CC3003 Volatiles Acetone B 06A 06D 15
H2G1I0121 CC3003 Volatiles Toluene B 06D 15
H2GI10121 CC3009 Metals Aluminum B 06B 15
H2G110121 CC3009 Metals Potassium 1 13
H2G110121 CC3009 Metals Potassium 1 13
H2G110121 CC3009 Semivolatiles Dinitrophenol, 2,4- Ui 04B
H2G110121 CC3009 Semivolatiles Hexachlorocyclopentadiene Ui 04B
H2G110121 CC3009 Sernivolatiles Methyinaphthalene, 2- Ui 05B
H2GI10121 CC3009 Volatiles Bromoform Ui 05B
H2G11012I CC3009 Volatiles Carbon tetrachloride Ui 05B
H2G110121 CC3009 Volatiles Dichloropropene, trans-1,3- Ui 05B
H2G11012I CC3009 Volatiles Acetone B 06A 06D 15
H2G1 101 21 CC3009 Volatiles Methylene chloride B 06A 06D 15
H2G120173 CC3005 Cyanide Cyanide, total Ui 08A 08B
H2GI20173 CC3005 Explosives Tetryl R 08A
H2G120173 CC3005 Metals Aluminum B 06A 06B 15
H2G120173 CC3005 Metals Potassium 1 13
H2GI20173 CC3005 Metals Potassium 1 13
H2G120173 CC3005 Semivolatiles Dinitrophenol, 2,4- Ui 04B
H2G120173 CC3005 Sernivolatiles Hexachlorocyclopentadiene Ui 04B
H2GI20173 CC3005 Sernivolatiles Bis(2-ethylhexyl)phthalate B 06A 15
H2G120I73 CC3005 Volatiles Bromoform Ui 05B
H2G120173 CC3005 Volatiles Carbon tetrachloride Ui 05B
H2G120173 CC3005 Volatiles Dichloropropene, trans-1,3- Uj 05B
H2G120173 CC3005 Volatiles Acetone B 06A 06D 15
H2G120173 CC3006 Explosives Tetryl R 08A
1-12GI120173 CC3006 Metals Aluminum B 06A 06B 15
H2GI20173 CC3006 Metals Potassium 1 13
H2G120173 CC3006 Metals Potassium 1 13
H2GI20173 CC3006 Sernivolatiles Dinitrophenol, 2,4- Ui 04B
H2G120173 CC3006 Semivolatiles Hexachlorocyclopentadiene Ui 04B
H2GI20173 CC3006 Sernivolatiles, Bis(2-ethylhexyl)phthalate B 06A 15
H2G1201173 CC3006 Volatiles; Bromoform Ui 05B

.L_t~LG120173 CC3006 Volatiles Carbon tetrachloride Ui 05B
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Lot Sample Reason Codes
Number Number Analysis Parameter VQ R1 I R2 R3 R~4

H2GI20173 CC3006 Volatiles Dichloropropene, trans-1,3- Ui 05B
H2GI20173 CC3006 Volatiles Acetone B 06A 06D 15
H2G120I73 CC3006 Volatiles Bromomethane B 06D 15
H2G130120 CC3001 Cyanide Cyanide, total Ui 08A
H2G130120 CC3001 Metals Aluminum B 06A 06B 15
H2G130120 CC3001 Metals Aluminum B 06B 15
H2G130120 CC3001 Sernivolatiles Dinitrophenol, 2,4- Ui 04B
H2G130120 CC3001 Sernivolatiles Hexachlorocyclopentadiene Ui 04B
H2G130120 CC3001 Semivolatiles Methylnaphthalene, 2- Ui 05B
H2G130120 CC3001 Semivolatiles Bis(2-ethylhexyl)phthalate B 06A 15
H2G130120 CC3001 Volatiles Bromoform Ui 05B
H2G130120 CC3001 Volatiles Dichloropropene, trans-1,3- Ui 05B
H2G130120 CC3001 Volatiles Acetone B 06A 06D 15
H2G130120 CC3001 Volatiles Butanone, 2- B 06D 15
H2G 130120 CC3004 Cyanide Cyanide, total Ui 08A
H2G130120 CC3004 Metals Aluminum B 06A 06B 15
H2G130120 CC3004 Metals Lead B 06B
H2G130120 CC3004 Semivolatiles Dinitrophenol, 2,4- Ui 04B
H2G130120 CC3004 Semivolatiles Hexachlorocyclopentadiene Ui 04B
H2G130120 CC3004 Sernivolatiles; Methylnaphthalene, 2- 1 05B
H2G130120 CC3004 Sernivolatiles Bis(2-ethylhexyl)phthalate B 06A 15
H2GI30120 CC3004 Volatiles Benzene i 01A
H2G130120 CC3004 Volatiles Ethylbenzene i 01A
H2G130120 CC3004 Volatiles Toluene i 01A
H2G130120 CC3004 Volatiles Bromoform Ui 05B
H2G130120 CC3004 Volatiles Dichloropropene, trans-1,3- Uj 05B
H2G130120 CC3004 Volatiles Butanone, 2- I B I 06D I I I
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Table K-6

Laboratory and Validation Qualifier Definitions
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Qualifier Definition
Laboratory - Organic

B The compound was detected in the sample and in an associated method blank.
G Elevated reporting limit due to matrix interference .
i The compound was positively identified ; the reported value is an estimated concentration

between the method detection limit and the reporting limit .
I Matrix interference

U Not detected . The compound was analyzed for, but not detected above the associated reporting
limit .

Laboratory - Inorganic
B The analyte was positively identified ; the reported value is an estimated concentration between

the method detection limit and the reporting limit .
The compound was detected in the sample and in an associated method blank.

N Spiked sample recovery not within control limits
U Not detected . The analyte was analyzed for, but not detected above the associated reporting

limit .
Validation - All

B The analyte was not detected significantly above the levels found in the associated method blank
or field blanks
The compound/analyte was positively identified ; the reported value is an estimated concentration .

R Rejected due to severe deficiencies in the analytical process or supporting quality control data .
The presence or absence of the compound/analyte cannot be verified .

U Not detected . The compound/analyte was analyzed for, but not detected above the associated
reportinq limit .

Ui Not detected . The associated reporting limit may be inaccurate or imprecise .

Samples with 'nv' denotation have not been validated .
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APPENDIX L

BACKGROUND SUMMARY STATISTICS FOR GROUNDWATER

KN3/PBOW/02 GW/Final Txl .doc/6119/03(12 :26 PM)



Appendix L

Methods Related to the Evaluation of Background
Former Plum Brook Ordnance Works

This appendix describes the methods to be used in the evaluation of potentially background-
related contributions to site groundwater, as referenced in Section 5.4.2 of the 2002 Groundwater
Data Evaluation and Summary Report . Section L. I describes, the methodology and theory
behind the derivation of PBOW background screening concentrations (BSQ. Section L.2
discusses the use of statistical population testing . Various aspects of geochen-lical analysis are
described in Section L.3, and spatial evaluation is discussed in Section LA. Potentially
background-related organics are discussed in Section L.5 . Note that Sections L.2 through LA
may potentially apply to organics as well as inorganics . Section L.6 provides a discussion of
wells that have been and/or may be included as sampling locations for the finalized background
data set .

Analytical data may have associated qualifiers . Data will be used in the evaluation of
background following the protocol consistent with baseline human health risk assessments
(BHHRA) performed for other PBOW sites. Nonqualified and estimated (i .e ., "J") values will
used directly in the evaluation of background . Rejected (i .e ., "R") and blank contaminated (i .e .,
"B") will not be used. For nondetects (i.e ., "U"), the chemical is assumed to be present at one-
half the detection limit, unless the chemical is not detected in any of the site samples in which
case it is regarded as not present in background above the detection limit. In the BHHRA,
background data will be presented in summary tables and will be accompanied by an appendix
and/or appendices that contains the information in the following subsections.

L. 1 Derivation of Background Screening Concentrations
The use of BSC for inorganics is discussed in Section 5.4.2 of the 2002 Groundwater Data
Evaluation and Summary Report . The text states that for each inorganic detected in the
background data set, the maximum detected concentration (N.IDC) or the upper tolerance limit on
the 95" percentile (UTL), whichever is less, will be used as the BSC for that analyte . This
Appendix section describes the concept and methodology employed to calculate the UTL. Note
that BSC apply only to inorganics .

The UTL will be derived from the Chebychev inequality (EPA, 1997) which is shown in
Equation L. 1 . This inequality holds over all distributions wiffi finite mean and variance .
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Where:
Pr probability
X random sample from a population
Y population mean

standard deviation
b function of the probability

Eq. L. 1

The Chebychev UTL is calculated based on the mean and standard deviation of the sample as
shown in Equation L. 1 . Let Y denote the mean and o the standard deviation of the distribution

from which theXobservations are taken. By the Chebychev inequality : setting I / b 2 = 0.05,

then b = f2_0, which is approximated by 4.47. This indicates that the interval

[y -4.47a, /i + 4.47a] holds at least 95 percent of the probability of the distribution . Therefore,

y+ 4.47a is an upper bound for the 95th percentile . The calculated 95 1h UTL is in some cases

larger than the MDC, especially if relatively few background samples (e.g ., <30) are in the data
set and/or the upper end of the distribution is not well defined by the data .

It is noted that BSC values are used for screening and are only a preliminary determination as to
the classification of site-relatedness for an inorganic constituent; the exceedance of a BSC
indicates only that further evaluation is warranted in the BHI-IRA. The first step of this further
evaluation is the population testing described in Section L.2 . It is also emphasized that BSCs are
not developed for organic compounds, even those which may be associated with background
(refer to Section L.5).

L.2 Statistical Population Testing
Statistical population testing may be performed in cases where the site MDC exceeds the BSC.
Population testing is not necessary for site data sets whose results indicate obvious site-related
contamination ; such data sets may be judged as exceeding background without needlessly
expending the effort to perform a statistical analysis . Also, population testing may not be
necessary for those data sets whose MDC marginally exceeds the MDC, but whose analytical
data (as evidenced by a data summary information including mean, standard deveiation, and
frequency of detection) do not exceed those of background .
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The Wilcoxon rank-sum test (VVRS), also known as the Mann-Whitney U test, will be used for
population testing because it is independent of distribution type and in many cases has greater
statistical power than parametric tests such as the t-test for independent samples, which can be
run only on two normally or two lognormally distributed populations (StatSoft, 1995). Further
statistical population comparison may be performed on a case-by-case basis, depending on
specific data set characteristics such as the detection frequencies of the two data sets (i.e., site
and background), magnitude of site detections versus background, and spatial variability
(Section LA) of the two data sets .

L.3 Geochemical Analysis
Geocheniical characteristics of the site groundwater are evaluated as a matter of course in the
remedial investigation . Pertinent geochernical characteristics of site groundwater may be
evaluated with respect to background groundwater. These may include parameters such as total
dissolved solids, total suspended solids, pH, and dissolved o;k,',ygen . Also, filtered versus
unfiltered analytical results may be compared to differentiate between the inorganic analytes that
are likely to be transported with groundwater flow through the aquifer material and those that
may not . A geochemical analysis is generally performed for inorganics, but groundwater impact
of organics may effect aquifer conditions (e.g ., pH, dissolved oxygen [DO]) that result in
changes in concentrations of inorganics dissolved in groundwater . Also, as mentioned in Section
L.5, petroliferous shale may be a source of polynuclear aromatic hydrocarbons (PAH), benzene,
toluene, ethylbenzene, and xylene (BTEX) in groundwater . Natural reducing conditions
associated with the petroliferous shale could also result in higher concentrations of certain
inorganics .

Ageochernical analysis may also consider the impact of sorption of certain trace inorganics to
suspended "clays" (i.e ., clay minerals, hydrous aluminum ox1ides, and aluminum hydroxides) and
"iron oxides" (i.e ., iron oxide, iron hydroxide, and iron oxyhydroxide). The presence of
suspended clays or iron oxides in groundwater samples has particular importance in the
interpretation of trace element concentrations . Most clay particles maintain a negative surface
charge under neutral pH conditions, and have a strong tendency to adsorb positively charged
(cationic) aqueous species, such as barium, lead, and zinc . Iron oxides display the opposite
behavior, maintaining a positive surface charge under neutral pH conditions, and have a strong
tendency to adsorb negatively charged (anionic) aqueous species, such as arsenic, selenium, and
vanadium. Under neutral pH, aluminum concentrations exceeding approximately I milligrams
per liter (mg/L) (1000 micrograms per liter [pg/L]) indicate the presence of suspended clays.
Likewise, under neutral pH and moderate-to-oxidizing redox conditions, aluminum and iron
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concentrations exceeding approximately I mg/L (1000 [tg/L), are indicative of suspended iron
oxides .

L.4 Spatial Evaluation
Spatial evaluation of groundwater should be considered for tlie evaluation of both organic and
inorganic chemicals, as appropriate, and may be performed in conjunction with a statistical
and/or geochemical evaluation. A spatial evaluation may be performed where specific areas of
chemicals of potential concern exhibit relatively high concentrations and may be necessary even
when the WRS statistical test (which) indicates that site concentrations do not exceed
background; note that the WRS is nonparametric and does not consider absolute magnitude on
the detected concentrations . With respect to background, a spatial evaluation may provide
information to indicate whether an apparently elevated concentration on site might in fact be
related to background . Also, the spatial evaluation may suggest the presence of a hot spot ; it
may be expedient to perform some of the above comparisons, to background (e.g ., statistical)
excluding the hot spot, presuming that remediation or an informed site management decision is
made regarding the hot spot .

L.5 Potentially Background-Related Organics
Detected organics, including PAHs and BTEX compounds, will not be screened out of the
BHHRA on the basis ofbackground concentrations . Instead, compounds with concentrations
exceeding risk-based screening concentrations (RBSC) will be carried through the BHHRA.
Further evaluation will be performed if the presence of these compounds is shown to contribute
significantly to risk .

As mentioned in Section L.3, PAHs and BTEX detected in site groundwater may be at least
partially attributable to background sources. P6troliferous shale formations, including the
Delaware Limestone, underlie the site . In the general vicinity of PBOW, quarries mine
limestone from the Delaware ; traces of natural petroleum-derived BTEX and hydrogen sulfide
(indicative of reducing conditions associated with petroleum) are common in these quarries .
Further, oil wells are actively producing in Erie County. These wells are reportedly pumping
from the Delaware Limestone and Columbus Limestone (Swinford, 2002) .

As part of the remedial investigation (RI), a spatial evaluation of BTEX and PAHs will be
performed for site and background groundwater. Vertical coffelation-especially with regard to
lithologic unit-will be considered as well as horizontal cormlation, utilizing multiple lines of
evidence . Existing inforination will be gathered, as available, concerning regional variations,
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again, with respect to lithologic units. As part of this evaluation, the monitoring wells may be
evaluated for hydrogen sulfide content. Site versus background statistical population testing may
also be applied if applicable .

It is anticipated that the results of the study will have to be interpreted qualitatively as well as
quantitatively, and that it will yield no obvious "bright-line" concentration that will
unequivocably define the contribution of background sources . Instead, the intent is that
information from this background evaluation of PAHs and BTEX be used to facilitate informed
site management agreements.

L.6 Discussion of Background Monitoring Well Locations
As mentioned, the background data set has not yet been finalized. This is because some of the
wells installed to monitor regional background groundwater ~at PBOW have yielded results that
may not be consistent with background conditions . The following wells have been designated as
background wells:

" IT_MW01
" IT-BG8-BEDGW-001
" PB-BED-MW20
" PB-BED-MW24
" PB-BED-MW25
" PB-BED-MW26.

Table 6-21 (Volume 1) presents analytical results of the background monitoring wells. Of these,
IT-MWOI is an overburden well and should not be used to evaluate the bedrock aquifer. It was
agreed during the September 11, 2002 teleconference that monitoring well PB-BED-MW26
should be removed from the background data set because it had basically been dry since
installation in September 2001, had never been properly developed, and the single (unfiltered)
metals sample collected exhibited significantly higher levels of metals compared to background
wells . Monitoring well PB-BED-MW-24 probably should not be included because based on
groundwater flow data to date, it is possible that this well may not be an upgradient (background)
well . Monitoring wells PB-BED-MW20 and PB-BED-MW2.5 would appear to be background
wells based on their locations, but trace levels of nitroaromatics compounds were detected in
these wells, casting some doubt on their representativeness for use as background ; it is noted that
the low levels of nitroaromatics detected in these latter two wells (less than I ggfL total
nitroaromatics) are unlikely to affect the behavior of background inorganics in groundwater and
the associated matrix .
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APPENDIX M

TELECONFERENCE NOTES ON BTEX IN QUARRY
E-MAIL MESSAGE ON ACTIVE OIL/GAS FIELD
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Kessler, Dave

Subject : RE: Erie County limestone

From: "Swinford, Mac" <Mac.Swinford@dnr.state.oh.us>
To: "djkesslerl@juno .com'" <djkessierl@juno.com>
Date: Thu, 29 Aug 2002 09:55,04 -0400
Subject: Erie County limestone
Message-ID:
<83E473D76ECF824OB3F513CE308CA9E8C8156C@nrxchg2 .dnr.state.oh.us>

David Kessler :

There is an actively producing oil and gas field producing from the
Delaware
Limestone and the underlying Columbus Limestone in Florence and Berlin
Townships, Erie County . Information on the individual wells are on file
here at the Ohio Geological Survey. We also have maps depicting the
general
outline of the fields in this area . Please call Ron Riley 614-265-6573
for
this information .

Regional, the Columbus and to a lesser extent the Delaware Limestone
commonly can have a slight to moderate petroleum smell and may have a
sulfur odor.

If you require additional information please contact me.

Thank you,
Mac Swinford
Geologist and Supervisor,
Geologic Mapping Group
ODNR, Division of Geological Survey
614-265-6473
e-mail : mac.swinford@dnr.state.oh.us
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3of 5-
Month Rain (P) [a S

Curve
Number

(CIV)
Runoff (0)

Evapo-
transpir- ation

(E)

Evapo*0.6
(E est.)

Monthly
Rechge

From
Sandusky,
OH rain
gauge

la=O,2S S=1000/c
N-10

(see Table
in Appendix

-2?)

Q=(P-0.2S)A2
/P+0.8S

(From National
Weather
Service

(Cleveland)

Estimated R = P-0- E
est

Jan-94 2.33 0.78 3.89 72 0.44 0.6 0.36 1 .53
Feb-94 1 .09 0.78 3.89 72 0.02 1 .5 0.90 0.17
Mar-94 1 .48 0.78 3.89 72 0.11 2.3 1 .38 -0.01
Apr-94 2.62 0.78 3.89 72 0.59 5 3.00 -0.97
May-94 1 .92 0.78 3.89 72 0.26 5 .3.00 -1 .34
Jun-94 4.86 0.78 3.89 72 2.09 6 3.60

'0
.83

Jul-94 1 .38 0.78 3.89 72 0.08 5.9 3.54 -2.24
Aug-94 2.83 0.78 3.89 72 0.71 4.7 2.82 -0.70
Sep-94 2.83 0.78 3.89 72 0.71 4 2.40 -0.28
Oct-94 1 .46 0.78 3.89 72 0.10 2.7 1 .62 -0.26
Nov-94 2.38 0.78 3.89 72 0.47 2 .1 1 .26 0.65
Dec-94 2.1 0.78 3.89 72 0.34 0.6 0.36 1 .40
Jan-95 3.22 0.78 3.89 72 0.94 0.6 0.36 1 .92
Feb-95 0.82 0.78 3.89 72 0.00 1 0.60 0.22
Mar-95 1 .39 0.78 3.89 72 0.08 2 .3 1 .38 -0.07
Apr-95 4.28 0.78 3.89 72 1 .66 3 .3 1 .98 0.64
May-95 4.2 0.78 3.89 72 1 .60 4.9 2.94 -0.34
Jun-95 2.48 0.78 3.89 72 0.52 5.2 3.12 -1 .16
Jul-95 6.77 0.78 3.89 72 3.63 6.2 3.72 -0.58
Aug-95 3.68 0.78 3.89 72 1 .24 5.1 3.06 -o.62
Sep-95 1 .25 0.78 3.89 72 0.05 3.9 2.34 -1 .14
Oct-95 3.84 0.78 3.89 72 1 .35 2.9 1 .74 0.75
Nov-95 2.6 0.78 3.89 72 0.58 1 .4 0.84 1 .18
Dec-95 1 .09 0.78 3.89 72 0.02 NA NA NA
Jan-96 1 .27 0.78 3.89 72 0.06 0.7 0.42 0.79
Feb-96 1 0.78 3.89 72 0.01 0.7 0.42 0.57
Mar-96 2.04 0.78 3.89 72 0.31 1 .7 1 .02 0.71
Apr-96 4.39 0.78 3.89 72 1 .74 3.3 1 .98 0.67
May-96 2.25 0.78 3.89 72 0.40 4.3 2.58 -0.73
Jun-96 4.~6 0.78 3.89 72 1 .94 5.4 3.24 -0.52
Jul-96 3.72 0.78 3.89 72 1 .27 5.6 3.36 -0.91
Aug-96 0.4 0.78 3.89 72 0.04 5.1 3.06 -2.70
Sep-96 6.5 0.78 3.89 72 3.41 3.1 1 .86 1 .23
Oct-96 2.57 0.78 3.89 72 0.46 2.1 1 .26 0.65
Nov-96 1 .94 0.78 3.89 72 0.27 0.8 0.48 1 .19
Dec-96 3.35 0.78 3.89 72 1 .02 0.5 0.30 2.03
Jan-97 1 .65 0.7T 3.89 72 0.16 0.6 0.36 1 .13
Feb-97 329 0.78 3.89 72 0.99 1 0.60 1 .70
Mar-97 3.04 0.78 3.89 72 0.83 1 .6 0.96 1 .25
Apr-97 1 .62 0.78 3.89 72 0.15 3 1 .80 -0.33
May-97 5.19 0.78 3.89 72 2.34 3.9 2.34 0.51
Jun-97 6.79 0.78 3.89 72 3.65 5.2 3.12 0.02
Jul-97 2.26 0.78 3.89 72 1 0.41 49 2.94

1
-1 .09

Aug-97 4.23 0.78 3.89 72 1 .62 3.2 1 .92 0.69

N/S/C/PBOW/01 GW--RI report/tables/Mo-rechgAs



q,Df S-

Month Rain (P) la S
Curve
Number
(CN)

Runoff (0)
Evapo-

transpir- ation
(E)

Evapo*0.6
(E est.)

Monthly
Rechge

From
Sandusky,
OH rain
gauge

ia=a2S S=1000/c
N-10

(see Table
in Appendix Q=(P-0 .2S)A2/P+0 .8S (From National

Weather
Service

(Cleveland)

Estimated R = P-Q- E
est

Sep-97 4.11 0.78 3.89 72 1 .54 2.8 1 .68 0.89
Oct-97 1 .58 0.78 3.89 72 0.14 2.3 1 .38 0.06
Nov-97 2.24 0.78 3.89 72 0.40 0.9 0.54 1 .30
Dec-97 1 .95 0.78 3.89 72 0.27 0.3 0.18 1 .50
Jan-98 3.85 0.7T 3.89 72 1 .36 0.4 0.24 2.25
Feb-98 2.67 0.78 3.89 72 0.62 0.5 0.30 1 .75
Mar-98 3.45 0.78 3.89 72 1 .09 1 .9 1 .14 1 .22
Apr-98 1 .62 0.78 3.89 72 0.15 2.6 1 .56 -0.09
May-98 5.19 0.78 3.89 72 2 .34 3.9 2 .34 0.51
Jan-98 3.85 0.78 3.89 72 1 .36 0.4 0.24 2.25
Feb-98 2.67 0.78 3.89 72 0.62 0.45 0.27 1 .78
Mar-98 3.45 0.78 3.89 72 1 .09 1 .9 1 .14 1 .22
Apr-98 5.56 0.78 3.89 72 2.64 2.6 1 .56 1 .36
May-98 0.68 0.78 3.89 72 0.00 3.9 2.34 -1-66
Jun-98 3.71 0.78 3.89 72 1 .26 4.1 2.46 -0.01
Jul-98 5.11 0.78 3 .89 72 2.28 4.9 2.94 -0.11
Aug-98 4.91 0.78 3.89 72 2.13 4.2 2.52 0.26
Sep-98 1 .18 0.78 3.89 72 0.04 3.6 2.16
Oct-98 1 .46 0.78 3.89 72 0.10 2.1 1 .26 0.10
Nov-98 1 .21 0.78 3.89 72 0.04 1 .5 0.90 0.27
Dec-98 1 .09 0.78 3.89 72 0.02 0.8 0 .48 0.59
Jan-99 2.81 0.78 3.89 72 0.70 0.5 0.30 1 .81
Feb-99 1 .33 0.78 3.89 72 0 .07 0 .9 0.54 0.72
Mar-99 1 .83 0.78 3.89 72 0.22 2 1 .20 0.41
Apr-99 4.51 0.78 3.89 72 1 .83 2.43 1 .46 1 .22
may-99 1 .81 0.78 3.89 72 0.22 4 .3 2.58 -0.99
Jun-99 1 .72 0.78 3.89 72 0.18 4.8 2.88 -1 .34
Jul-99 2.83 0.78 3.89 72 0.71 5.5 3.30 -1 .18
Aug-99 2.48 0.78 3.89 72 0.52 4 2.40 -0.44
Sep-99 1 .59 0.78 3.89 72 0.14 3.7 2.22 -0.77
Oct-99 2.2 0.78 3.89 72 0.38 2.5 1 .50 0.32
Nov-99 2.84 0.78 3 .89 72 0.71 1 .7 1 .02 1 .11
Dec-99 2.11 0.78 3.89 72 0.34 0.8 0.48 1 .29
Jan-00 1 0.78 3.89 72 0.01 0.6 0.36 0.63
Feb-00 1 .21 0.78 3.89 72 0.04 0.9 0.54 0.63
Mar-00 2.26 0.78 3.89 72 0.41 2 1 .20 0.65
Apr-00 2.4 0.78 3.89 72 0.48 2.1 1 .26 0.66
May-00 6.12 0.78 3.89 72 3.09 3.5 2.10 0.93
Jun-00 8.32 0.78 3.89 72 4.98 3.7 2.22 1 .12
Jul-00 5.31 0.78 3.89 72 2.44 3.5 2.10 0.77
Aug-00 4.69 0.78 3.89 72 1 .96 3.5 2.10 0.63
Sep-00 5a05 0.78 3.89 72 2.24 3 1 .80 1 .01
Oct-00
a

1.93 0.78 3.89 72 0.26 1 .8 1 .08 0.59
1 .23 0.78 3.89 72 0.05H 0.7 0.42 0.76

N/S/C/PBOW/01 GW-RI reporYtables/Mo-rechgAs



S- of- 5-
Month Rain (P) la S

Curve
Number
(CN

Runoff (0)
Evapo-

transpir- ation
(E)

Evapo*0.6
(E est.)

Monthly
Rechge

From
Sandusky,
OH rain
gauge

ia=a2S S=1000/C
N-10

(see Table
in Appendix 0=(P-0.2S)A2

/P+0.8s

(From National
Weather
Service

(Cleveland)
Estimated R P-Q E

est

Dec-00 1 681 0.78 3.89 72 0.22 0.3 0.18 1 .41
Jan-01 0.48 0.78

-
3.89 72 0.02 0.2 0.12 0.34

Feb-01 1 .09 0.79 3.89 72 0.02 0.8 0.48 0.59
Mar-01 0.69 0.78 3.89 72 0.00 1 0.60 0.09
Apr-01 2.23 0.78 3.89 72 0.39 2.7 1 .62 0.22
May-01 1 .88 0.78 3.89 72 0.24 2.8 1 .68 -0.04
Jun-01 0.98 0.78 3.89 72 0.01 4 2.40 -1.43
Jul-01 1 .37 0.78 3.89 72 0.08 5 3.00 -1.71
Aug-01 1 .87 0.78 3.89 72 0.24 4.5 2.70 -1 .07
Sep-01 1 .58 0.78 3.89 72 0.14 3.2 1 .92 -0.48
Oct-01 0.15 0.78 3.89 72 0.12 2.6 1 .56 -1.53
Nov-01 2.65 0.78 3.89 72 0.61 1 .3 0.78
Dec-01 1 .88 0.78 3.89 72 0.24 0.6 0.36
Jan-02 1 .95 0.78 3.89 72 0.27 0.8 0.48

N/S/C/PBOW/01 GW-RI reportftables/Mo~jechg.xls



Attachment 1 2-5

lable 2-2---Runoff curve numbers for selected agr"iz:ul-.'aral . siatu:t-an, and
urban land use .

' .
Anzezedenz moisture II . and 1a = - .2S,

I/

LAND USE DESCRIPTI:5
A 5 .

cultivated landil : without conservation treatment T2 31 85 9"

with conservation treatment 62 -1 7.3 31

Pasture or range land: ;oor condition C-8 -.9 ~6 i~l

good condition 39 6J~ T4

Meadow : good condition 30 58 T1 T9

Wood or Forest land- thin stand, ;oor cover, no mulch LC1 66 TT. 53

good cover-'I 25 55 T3 T7

Open Spaces, lawns . parks, golf courses, cemeteries, etc.

go" condition: grass cover on T5% or more of the areiL 39 6i TL 80

fair condition : grass cover on 5C% to 75% of the area 149 6; T9 81,

Commercial and business areas C85% i=pervicusi 09 92 9h )5

Industrial districts (T2% impervious) . 911 is ?1 9-,

i

Residential:21

Average lot size Average % Impervious!

1/8 acre or less 65 TT 5 90 92

1/4 acre 38 61 ?5 33

1/3 acre 30 57 T2 9;.

112 acre 25 54 TO So 85
1 acre 20 !L 68 79 e4

Paved parking lots, roofs . ~iriveways, etc . 93

Streets and roads :

paved with curbs e-nd storm severs!/ .48 ;3 ?3

gravel T6 95 .9 )1

dirt 72 52

11 7 a more detailed description of Lgricultural lani use var-re n*.=:crs refer tZ
Nationa.1 -_:,_gizeer4-.g Handbock, --ecticn 4 . Hvdrc! :g:,- . 7

;ood cover is protected from grazing &nd litler ana tr*.3r. .:zver szU .

:,jrve r,=oers are cc=,--4ted ass=~rg the r,,moff fr=m ~ne ~- .)-.;se 9.ad :1rivevay
is directed t--vards the street vith a minimum ~.` r-.of --;atar iirected to -Iavrs
vhere Liditi=al !nf!ltr%t.4cn :zc,.:r .

re=a-r.-nj ;ervojs areas _wni are zz=sidered - : :-j ~n . ;aature ccn :iit .: :n
for the-Te c'-ir-re n,=t:ers .

:n same vazmer climates of the cc-. ;rtry a curve n=&r ::~ ;5 =ay te used .
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Soil Legend

VERY DEEP SOILS ON LAKE PL41NS
Toledo-Fulton Association : Nearly level, very poorly drained and somewhat poorly drained soilsM~n-
formed in lacustrine sediments.

Del Rey-Milford Association : Nearly level, somewhat poorly drained and very poorly drained soils
formed in lacustrine sediments.

Weyers-Haplaquents-Sandusky Association : Level, very poorly drained soils formed in calcareous
tufa and marl over lacustrine sediments.

VERY DEEP SOILS PRIMARILY ON TILL PLAINS
Bennington-Cardington-Haskins Association: Nearly level to sloping, somewhat poorly drained and
moderately well drained soils formed in glacial till and loamy outwash sediments over glacial till or
lacustrine sediments.

Pewamo-Bennington Association : Nearly level to gently sloping, very poorly drained and somewhat
poorly drained soils formed in glacial till and lacustrine sediments.

Mahoning-Rawson-Ellsworth Association : Nearly level to sloping, somewhat poorly drained and
moderately well drained soils formed in glacial till and loamy outwash over glacial till or lacustrine
sediments.

SHALLOW TO DEEP SOILS ON BEDROCK-CONTROLLED TILL PLAINS AND LAKE PL41NS
Allis-Fries Association : Moderately deep, nearly level, somewhat poorly drained to very poorly
drained soils formed in glacial till or lacustrine sediments over shale bedrock.

Homell-Fries-Colwood Association : Moderately deep and deep, nearly level to gently sloping,
somewhat poorly drained and very poorly drained soils formed in glacial till and lacustrine
sediments over shale bedrock .

Castalia-Millsdale-Milton-Ritchey Association : Shallow to moderately deep, nearly level to
moderately steep, well drained and very poorly drained soils formed in glacial till, lacustrine
sediments and limestone residuum .

VERY DEEP SOILS ON OUTWASH PLAINS, LAKE PLAINS, DELTAS AND BEACH RIDGES
Kibbie-Elnora-Tuscola-Colwood Association : Nearly level to gently sloping, somewhat poorly
drained, moderately well drained and very poorly drained soils formed in outwash, lacustrine and
deltaic sediments.

The general soil map shows the location of the 11
soil associations or general soil areas in Erie Coun-
ty. Each association typically consists of two to
four major soils for which it is named and some
soils of minor extent. The soils in each association
occur together in a distinct and repetitive land-
scape pattern.

The general soil map is most useful for providing
generalized information about the soil resources of
Erie County . It is not suitable for planning the
management of a farm or for selection of a build-
ing site because of its small scale.

Information on how to obtain more detailed soil
maps in the county is given elsewhere in this
publication . The following information about the
28 soils identified on the General Soil Map plus 32
other soil series in the county can also be obtained
by request:

Slope range
Drainage class
Permeability
Available water capacity
-Seasonal high water table depth
Depth to bedrock
Shrink-swell, potential

Some of the more common management concerns
that can be identified fn places from the detailed
soil maps are slope, erosion, shallowness to bed-
rocK slow permeability, seasonal wetness, ponding,
droughtiness, poor filtration, and flooding . Infor-
mation about recommended management practices
can be obtained from the Erie SWCD .

Jimtown-Oshtemo-Millgrove Association : Nearly level to gently sloping, somewhat poorly drained,
well drained and very poorly drained soils formed in outwash and beach sediments .
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Lot-Sample #. . . :
Date Sampled . . . :
Prep Date . . . . . .
Prep Batch #. . . :
Dilution Factor :
% Moisture - - - - - :

HIJ120206-002
10/10/01
10116101
1289275
25

PARAMETER
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Metbylene ch1oride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane,
1,2-Dichloroethene

(total)
Chloroform

2-Dichloroethane
_-Butanone
1,1,1-Trichloroethane
Carbon tetra-chloride
Bromodichloromethane
1,2-Dichloro-ropane
cis-1,3-Dichloropropene
Trichloroeth
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetr-achloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

SURROGATE
nibromofluoromethane,
.2-Dichloroethane-d4

Toluene-d8
Bromofluorobenzene

IT CORPORATION - KNOXVILLB

Client Sample ID ; FP7002
V6- - vow I (V

CCIMS volatiles

Work order # . . . : EL3LF1AD Matrix. . . . . . . . . : WASTE
Date Received. . : 10/12/01
Analysis Date . . : 10119101

method. . . . . . . . . : SW846 E1260B

REPORT3:NG
RESULT LIMIT UNITS
ND 62 mg/kg
14D 62 mg/kg
ND 62 mg/kg
ND 62 mg/kg
42 B 30 mg/kg
30 J,B 120 mg/kg
ND 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg

ND 30 mg/kg
ND 30 mg/kg
ND 120 mg/kg
ND 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg
4.6 J 30 mg/kg
ND 30 mg/kg
ND 30 mg/kg
25 J 30 mg/kg
ND 30 mq/kg
ND 30 mg/kg
ND 120 rag/kg
ND 120 mg/kg
ND 30 mg/kg
ND 30 mg/kg
120 30 mg/kg
ND 30 mg/kg
200 30 mg/kg
ND 30 mg/kg
1600 B 30 mg/kg

PERCENT RECOVERY
RECOVERY LIMITS
NC,DIL (62 - 133)
NC,DIL (67 - 131)
NC,DIL (72 - 129)
NC,DIL (64 - 148)

(Continued on next page)
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IT CORPORATION - KNOXVILLE

Client Sample ID_- FP7002
pb-60,)-fwl~

GCINS Volatiles

Lot-Sample #. . . : HIJ120206-002 Work Order #. . . : EL3LF1AD Matrix. . . . . . . . . : WASTE

NOTE (S) :
NC The tecovery and/or RPD were not calcuLvied.
DILThe concentration Is estimated or not reported due to dilution or the presence of interfering analytes .
B Method blank contamination . The associated method blank contains the target analyte at a reportable level .
J Estimated result. Result is less than RL.
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Data File : /(~hem/gcms/mx .i/Xlol90l .b/el3lflad .d
Re'nort Date : 19-Oct-2001 13 :12

rb-tbG1>- Kw 1~0

STL Knoxville

SW-846 Method 8260A - Volatile Organics
Data file : /chem/gcms/mx.i/XI01901 .b/el3lflad .d
Lab Smp Id : EL3LFIAD Client Smp ID : FP7002
Inj Date : 19-OCT-2001 12 :58
Operator : 22980 Inst ID : mx .i
Smp Info : EL3LF1AD,25,0,,
Misc Info : 'X101901,MS8260NS,s .subj,,,
Comment
Method : Ivar/bhem/gcms/mx.i/XI01901 .b/MS8260biS .m
Meth Date : 19-Oct-2001 11 :37 gosse Quant Type : ISTD
Cal Date : :28-AUG-2001 12 :04 Cal File : icx8271 .d
Als bottle : :1
Dil Factor : :25 .00000
Integrator : HP RTE Compound Sublist : s .sub
Target Version: 3 .50
Processing Host : qmidhpOl

Concentration Formula : Amt * DF * ((Wd*(Vt/0 .001))/((Ws)*Va) * CpndVariable
Vt 10000 .00000 Final Extract Volume (ul)
Ws 1 .74000 Weight of Sample Extracted (g)
Wd 0 .00500 Default Amount of Water Purged (L)
Va 100 .00000 Volume of Extract Analyzed (ul)

Cpnd Variable Local Compound Va3:iable

QUANT SIG

Compounds MASS RT EXP RT REL RT
---.................. .... ...... ......

1 Fluorobenzene 96 6.194 6 .193 (1 .000)
* 2 Chlorobenzene-dS 117 9.362 9 .361 (1.000)
* 3 1,4 Dichlorobenzene-d4 152 11.673 11 .672 (1.000)

$ 4 1,2-Dichloroethane-d4 65 5.780 5.779 (0.933)

5 Dibromofluoromethane 113 5 .391 5.390 (0.870)
6 Toluene-dS 98 7 .915 7.914 (0.845)
7 4-Bromofluorobenzene 95 10-530 10.S29 (0.902)

Y1 9 Xylene (total) 106

22 Acetone 43 2 .448 2 .448 (0.395)

27 Methylene Chloride 84 2 .923 2 .922 (0.472)

39 2-Butanone 43 4 .796 4 .783 (0.774)

46 Benzene 78 5 .841 5.846 (0 .943)

47 1,2-Dichloroethane 62 6 .194 5.870 (1 .000)

49 Trichloroethere 130 6 .43 6 .612 (1 .068)
50 1,2-Dichloropxvpane (ccc) 63 6 .820 6 .843 (1 .101)
55 4-Methyl-2-pelfttanone 43 7 .878 7 .829 (0 .842)
56 Toluene (ccc) 91 7 .982 7.981 (O .BS3)

RESPONSE

2056244

134,1297

574203

22527

3.8827

13.8357

-10923

3313624

3.3410

77479

4762

145068

26754

6864

IL1298

154722

657506

CONCENTRATIONS

ON-COLUMN FINAL

uq/L) (Ug/Kg)

50.0000

50.0000

SO.0000

2 .15078 618 .04(R)

1 .98883 S71 .50(R)

3 .17226 911 .57(R)

2 .39063 686 .96(R)

220 .036 1580700

4 .23583 30430

5 .08263 42260

0.84683 6083 .5

3 .45407 24814

2 .012S4

0 .63619 4S70 .3

0 .96641 s-6942 6

13 .5686

16.0452 IIS270
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Data File : /chem/gcms/mx .i/Xiol9ol .b/el3lflad.d
Report Date : 19-Oct-2001 13 :12

Compounds

57 trans-1,3-Dichlorapropene
58 1,1,2-Trichloroethane

62 2-Hexanone
64 Chlorobenzene (spcc)
66 Ethylbenzene (ccc)
67 m&p-Xylene

68 o-Xylene

69 Styrene
74 1,1,2,2-Tetrachloroethane(up)

CONCENTRATIONS

QUAM SIG ON-COLUMN FINAL

MASS RT EXP RT REL RT RESPONSE ug/L) (Ug/Kg)

8715 -;----.224 ---==.(0 .867)

... .....

9097

......

0 .67406

-==..

--4a&2-4,

97 8 .371 8 .400 (0 .894) 362837 43 .0012 -1"9"

43 8 .644 8 .680 (0 .923) 656606 83 .8043 6*94410.-

112 9 .198 9 .38S (0 .982) 21398 0 .85554 fft44-If

106 9 .514 9 .513 (1 .016) 380260 27 .797: / 19970:

106 9-636 9 .635 (1 .029) 2425255 160.58 15360

106 10 .025 10 .024 (1 .071) 888369 59.4484 427070

104 10 .025 10 .036 (1 .071) 40108 1 .63825

93 10 .852 10 .687 (0.930) 37273 3 .36434 -ZT"19-p

QC Flag Legend
i
R - Spike/Surrogate failed recovery limits .



Data Filet /chWgcms/mx.iAdOi9Oi.b/el3lfiad .d
Date 1. 1.9-OCT-2001 1208
Client ID-6 FP7002, ?~- 6b-tj- KW 1(, Instrument: mx.i
Sample Info*. EL3LFiAD,25,0,,

Column phase: AW-624

IcheWgoms/mx.iAM0190i.b,,'el3lfiad .d

:L.0-

O.G.

0.7-

0.6-

Z

+

'0 .4 +

0
0

013-

0.2-

-1 Ok i i, i YA i I
17 a'

Operatort M80
Column diameter : 048
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IT CORPORATION - KNOXVILLE

Lab Name :Severn Trent Laboratories, Inc . SDG Number :

Matrix : (soil/water) WASTE Lab Sample ID :HIJ120206 002
Method : SW846 8015B rb- F, Gb- MW I

Hydrocarbons, Volatile Petroleum (8015B)

Sample WT/Vol : 0 .77 / ML
Work Order : EL3LF1AC
Dilution factor : 649 .35

Client Sample Id : FP7002j&-66b-Nj('
Soil Extract Vol : s / mL

Date Received : 10/12/01
Date Extracted:10/22/01
Date Analyzed : 10/22/01

QC Batch : 1296324

Soil Aliquot Vol : 5 / mL

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

Q796 Gasoline Range Oxtranics _152000000 -1-1

SURROGATE RECOVERY ACCEPTABLE LIMITS

Bromofluorobenzene (75 - 125 )

FORM I
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--V120
,e : 1

Severn Trent Laboratories, Inc .
Data Review

Lot/Sample : HlJ120206-002 FP7002 TICs . . . . . . . . : N
WO# . . . . . . . : EL3LF-1-AC K%J 16 Est . Results : Y
SAC . . . . . . . : XX N 73 KJ 01 Dry Weight . . : N
Method . . . . : WASTE / Hydrocarbons, Volatile Petroleum (8015B)

Analysis Date : 10/22/01
Inject Time . . : 21 :51 Inject Vol : 5 .0 Units : mL
Analyst . . . . . . : 001952 Mark Shafer
Dil Factor: 649.35 Instr File : FA22112A .
Instr ID : FlA Column : RTX-U2 .2 ID : .53
Sampling date . . . . . . . :10/10/01
Leach Date . . . . . . . . . . : 0/00/00
Leach Batch . . . . . . . . . :
Buffer Type . .. . . . . . . . :
Leach Weight . . . . . . . . : .0
Leach Volume . . . . . . . . : 0 Units :
Entered by . . . . . . . . . . :KIRKLINS 10/24/01 9 :50 :01
Prep Comments . . . . . . .
Analysis Comments . . .
Result Units . . . . . . . . :ug/kg

Date 10/24/2001
Time 10 :52 :05

Report Results : Y
Sig Fig Alg. . . : A
Upload . . . . . . . . :

SW846 / 801513

Pre
,
p Date . . . . : 10/22/01

QC .Batch. . . . . : 1296324
MS 'Run Number : 1296162
Prep Time . . . . : 10 :05-23 :50
Init Wgt/Vol . : .77 Units : mL
Final Ngt/Vol-. 5 .00 Units : mL
pH Values . : 1) .0 1) .0 2) .0
Extract Solv . : Amt . . : .0
Exchange Solv : Amt . .0
Spike . . . . ..
Surrogate: 01GCV0297,01GCV0299
PSRL Flag : N

Total Solids . ; .00

* Exc Data Report
Analyte SPK Code Result Limit MDL Qual Qual

61 Gasoline Range Organics 52399480 .3 6493500 696752 .55
333

PSRL . . . . . . 10000 SRL . . . . . . . 10000

Exc Spike Measured Percent Data R~port
SYN# Surrogate Recovery Code Amount Amount Recovery Qual di~al
02730 Bromofluorobenzene NC DIL NC;DIL
03185 a,a,a-Trifluorotoluene (TFT NA
03679 p-Chlorofluorobenzene NA

NC The rewwry and/or RPD were not calculated .
DIL The concentration is estintated or not reported due to dilution or die presence of interfering analytes.
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Zoftware Version ; 4 .1<IL22>
,ample . Hij120206t' Name ~ -002 Time : 10/23/01 14 :17
!ample Number : EL3LFIAC Study :
Operator

--nstrument : GCF Channel : B A/D MV Range : 1000
WtoSampler :

-1.ack/Vlal : 0/0

-nterface Serial # : 2199570186 Data Acquisition Time : 10/22/01 21 :51
Delay Time : 0 .00 min .
F.nd Time : 32 .50 min.
Sampling Rat-e : 1 .1110 pt-8/sec

0-aw Data File : I. :\GCF\FA22112 .RAW
Result File : L :\GCF\FA22112A-RST
inst Method : L :\GCF\AF102201 from L:\GCF\FA22112A .RST
r"roc Method : L :\GCF\BF1022RG .mth
Zallb Method : L:\GCF\BF1022RG .mth
9equence File : L :\GCF\AF102201 .SEQ

Sample Volume : 1 .0000 ml, Area Reject : 0 .000000
lample Amount : 1 .0000 Dilution Factor : 5000 .00

't EDU70" OY-41cr-111tc~fNux=lv-ooc"couacDc:y~or-~ld-C>WXNT)Itoa~-
COO)" 0 rl--~nc> fl-=WlofO.,C"f~NrINPIM=Icr-~ml-tooNl~P,4~

'I TT 7 71 -1 -1 T171 -111 -cl 1-111-11 -1 -1 ~1-1 -1 -11 1 1'11 1 T17T11 IT111T11I,

V

0

d - r -r I - ---I- --r- -1-1 Y--J bi -
XUJ
z

111~
<

Li
z

t. z W

LdUJM
>
x

"M C14X: V) 0 1 C"i
0

4 6 a 10 12 14 16 1
Time [min]

GCF To-tal Pux-gfeab-14e Hya.roca=bons

4

,kiwe Component
Nin) Name

,~3.597 QC comp
16 .155 8015B/GRO
-----------------------

Raw ANT Adjusted Area Height DIVISOR MULTIPLIER Cal . Delta RT

------------
Amount

----------------
1Pv-GJ

------------
[0)

--------------------------------
Range t1i
--------------

-30 .7756 -999208 .9898 172407 .75 23034 .33 0.77 5.00 0 .0000
1644 .6796

--------- -
53398669.3231

-- --- ---- ----
9213635.95

------- -
1.18e+06
-

0.77 5.00 0.0000
-

1613 .9040
- - -
S2399480 .3333

-- --
9386043 .70

- --------
1 .21e+06

-----------
1 .54

-----------
10 .00

--------------

~:~-Oup Report: For : QC comp

T4.me Component Raw ANT Adjusted Area Height DIVISOR MULTIPLIER Cal . Delta RT
!van] Name

-- -- ---- -- - -- -
Amount (PV-51 1PVJ Range It]

13 .597
- -- - --

SURR a,a,a-TFT
--- - -------

28 .3956
--------------
921935 .4660

----------
172407.75

--7-------
23034 .33

----------
0.77

--------------------------
5 .00 0 .1316

19 .851 ISD 1-Cl-4-Fluoroben 0.0000 0.0000 0.00 0.00 0.77 5 .00 --------
23 .506
-------

BFB
------ --- ---- - -

0.0000
-- ---- - --

0 .0000 0.00 0.00 0.77 5 .00 --------
-- - - --- - - --- -

28.3956
--------------
921935 .4660

------------
172407 .75

----------
23034 .33

---------
2.31

--------------------------
15 .00

,eport stored in ASCIII file ; L :\GCF\FA22112A .TXO

28 30

GCF- FID



'-~esu lt File : FA22112A.RST, Print ed On 1 0/23/0 1 14 :17

croup Report For : 8015B/GRO

Time Component Raw AMT Adjusted Area Height DIVISOR MULTIPLIER Cal . Delta RT
imin) Name

---------------------- --------------
Amount

--------------
[pv-sl

-
fpvl

- -----
Range M

7 . !-METHYLPENTANE 1 .8140
--

58096.5686
----------
12591 .68

- ----
1381.52

--------------
0 .77

-------------
5 .00

---------
0 .1999

8 . LTBE 3 .8675 125567.6927 12950 .18 1238 .47 0 .77 5 .00 -0 .2020
8 . 8 .5393 277249.7955 28593 .61 4020.81 0 .77 5 .00 --------

C.,10 .039 -0.4552 -14780.8104 26755 .63 3103 .21 0 .77 5.00 --------
~0 .763 -1 .2522 -40656.4620 21321.67 2642 .34 0 .77 5 .00 --------
11 .153 1 .7026 55279 .4112 41441 .26 4110 .53 0 .77 5 .00 --------

532 2,2.4-TRIMETHYLPENTA 1 .3630 44251 .6358 39132 .32 3616 .e2 0 .77 5 .00 -0.3219
1'2 .032 HEPTANE 28 .3290 919798 .2290 230459.41 24355 .99 0 .77 5 .00 0.1692
12 .789 0 .3356 10896 .2863 3254 .28 258 .10 0.77 5 .00 -------
13 .140 1 .6463 59945 .7417 11210 .23 1531 .11 0.77 5 .00 --------
13 .341 6 .8617 222783 .3493 41661 .89 3463 .65 0 .77 5 .00 --------
13 .597 SURR a,a,a-TFT 28 .3956 921935 .4660 172407 .75 23034 .33 0 .77 5 .00 0 1316
13 .766 35 .6687 1158073 .9366 216567 .13 25395-03 0 .77 5 .00

.
--------

13 .967 7 .6963 249879 .6714 46729 .08 3647 .63 0 .77 5.00 --------
14 .336 7 .4595 242191.6S67 4529A .37 5371 .92 0 .77 5.00 --------
14 .527 41.9147 1360866.2056 254490 .57 26542 .58 0 .77 5.00 --------
14 .919 24 .7172 802508.0703 150074 .07 16399 .59 0 .77 5 .00 --------
15 .215 2.0770 67435.8839 19385 .24 2076 .55 0 .77 5 .00 --------
15 .562 0.9443 30659.2026 8813.35 1200 .03 0 .77 5 .00 --------
15 .932 97 .5384 3166631.3467 910342.99 105798-89 0 .77 5 .00 --------
16 .27e 11 .4525 371833.5277 106887 .93 10281 .33 0.77 5 .00 --------
16 .460 TOLUENE 5.5974 181734 .2853 52241.66 6481 .80 0.77 5 .00 0.1147
16 .744 14 .0411 455881.2618 131048 .44 15303 .31 0.77 00 -5 -------

- 9 4 2 18 .8835 613101 .1875 176243.16 15033 .90 0 .77
.

5 .00 --------
17 .283 9.1078 295707 .7282 85004 .67 6871 .46 0.77 5 .00 -------

L17 .786
'

3 .6093 117186.6258 33686.68 3241 .95 0 .'77 5 .00 --------
J 8 . 002 6.2403 202608 .5552 58242 .22 7999.73 0 .77 5.00 --------

-.18 .256 55 .1408 1790285 .0085 514638 .52 45206.61 0 .77 5.00 --------
Ve-. 4 0 9 27 .8429 903991 .8199 259863 .10 39367 .56 0 .77 5.00 --------
18.761 27 .8250 903408 .6586 271201 .71 34225.73 0 .77 5.00 --------

'19.199 1 .9042 61625 .1947 18565 .29 1450.60 0 .77 5 .00 --------
19.598 1 .8957 61547 .9063 18482 .02 1985 .09 0 .77 5 .00 --------
19.932 137 .9918 4480252 .6791 1345360 .81 143892 .18 0 .77 5 .00 --------
20.487 ETHYLBENZENE 37 .7120 1224416 .0916 367676 .01 29000 .14 0 .77 5 .00 -0 .0483.,20.770 M/P XYLENE 41 .6249 13514S7 .4470 386073 .53 53175 .93 0 .77 5 .00 0.0705
71 .108 5 .1974 16046 .4160 48206.12 3830 .55 0.77 5 .00 --------
21,46?

'
24 .5824 798129 .8779 2349e4 .92 17586 .34 0.77 5 .00 --------

" 1 . 93 6 11 .4211 370815.6841 109175.33 13136 .20 0.77 -5 .00 -------
~j2 .107 O-XYLENE 18 .8720 612727.0384 180398 .73 28618 .19 0.77 5 .00 0.0827
22 .396 57 .8608 1878597.1062 553095 .44 52209 .21 0 .77 5 .00 --------
22 .846 14 .3480 465844.7357 65015.30 11841 .37 0.77 5 .00 --------
22-988 8 .7425 283845.9202 39614 .76 7991 .06 0 .77 5 .00 -------
23 .219 6 .2898 204213.2656 28500.89 4671 .20 0 .77 5 .00 --------
23 .3- 24 .9653 810563 0083 113125.68 14205 .93 0 .77 5 .00 --------
23 . 112.5815 3655244 :2131 510141 .68 106541.63 0 .77 5 .00 --------
23 . 62 .9533 2043937.1214 205260.70 31253.05 0 .77 5.00 --------
.24 .0- 51.8348 1682949.0825 234879.65 44076.93 0 .77 5.00 --------
24 .152 40 .4617 1313692 .0590 183344 .40 39777 .60 0 .77 5.00 --------
24 .269 3.56S4 115759.1201 33215 .12 4541 .98 0 .77 5.00 --------
24 .477 2 .0276 65830.1180 18888 .84 4391.12 0 .77 5.00 --------
24 .625 7 .0943 230333.2635 66090 .24 17743 .96 0 .77 5.00 --------
24 .737 0.7716 25050.7667 7187 .89 2230 .63 0.77 5.00 --------
24 .865
------

1,2,4-TRIMETHYLBENZE
----------------------

41.1915
--------------

1337387 .6915
--- ----------

383740 .79 101139 .52 0 .77 5 .00 0.0264

1194 .9943
- -

30798516,3330
------------
921363S .95

-----------
1 .16e+06

---------------
1 40.81

-------------
26S .00

---------

321
page 2
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IT CORPORATION - KNOXVILLE

Lab Name :Severn Trent Laboratories, Inc . SDG Number :

Matrix : (soil/water) WASTE Lab Sample ID ;HiJ120206 002
Method : SW846 8015B

Hydrocarbons, Extractable Petroleum (8015B)

Sample WT/Vol : 1 / g
Work Order : EL3LF1AA
Dilution factor : 1
Moisture %-.

Client Sample Id : FP7002
Pb-FWb-PW1(e

Date Received : 10/12/01
Date Extracted :10/22/01
Date Analyzed : 11/02/01

QC Batch : 1297361

CONCENTRATION UNITS :
CAS NO . COMPOUND (ug/L or ug/kq) mg/kg

Q797 Diesel Range Organics 14800

SURROGATE RECOVERY

o-Terphenyl
Dotriacontane

ACCEPTABLE LIMITS

95 (40 - 144
135 (42 - 159

FORM I
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PY)'9120
a : I

Lot/Sample : HlJ120206-002
WO# . . . . . . . : EL3LF-1-AA
SAC . . . . . . . : XX N 14 KI 01
Method . . . . : WASTE / Hydro,

Analysis Date : 3.1/02/01

Severn Trent Laboratories, Inc . Date 11/02/2001
Data Review Time 16 :00 :12

PP7002 TICs . . . . . . . . : N Report Results : Y
PBI-b6h- Pw14 Est . Results : Y Sig Fig Alg . . . : A

Dry Weight . . : N Upload . . . . . . . . :
zarbons, Extractable Petroleum (8015B) / SW846 / 8015B

Inject Time . . : 8 :07 Inject Vol : 1 .0 Units: uL
Analyst . . . . . . : 014902 Ellen Grett
Dil Factor : 1.00 Instr File : A1101036
Instr ID : A2E Column : DB-35 ID : .53
Sampling date . . . . . . . :10/10/01
Leach Date . . . . . . . . . . : 0/00/00
Leach Batch. . . . . . . . . :
Buffer Type . . . . . . . . . :
Leach Weight . . . . . . . . : .0
Leach Volume . . . . . . . . : 0 Units :
Entered by . . . . . . . . . . :GRETTE 11/02/01 15 :00 :05
Prep Comments . . . . . . . :
Analysis Comments . . . :
Result Units . . . . . . . . :mg/kg

Prep Date . . . . : 10/22/01
QC Batch. . . . . : 1297361
MS Run Number : 1297209
Prep Time . . . . : 13 :00-14 :00
Init wqt/vol . : I units : g
Final Ngt/Vol .- 10 .00 Units : mL
pH Values . : 1) 7.0 1) .0 2) .0
Extract Solv . .- MECL2 Amt. . : 10 .0
Exchange Solv: Amt . . : .0
Spike . . . . :
Surrogate : 100 UL 01GCSV0369
PS).:ZL Flag : N

Total Solids . : .00

Analyte
* Exc

SPK Code Res-41t,#1 ti .-Y,. Limit MDL
Data
Qual

Report
Qual

.62 Diesel Range Organics 402/7 Soo J J

Exc Spike Measured Percent Data Report
SYN# Surrogate Recovery Code Amount Amount Recovery Qual wal
02425 o-Terphenyl 20 19 95
03388 Dotriacontane 20 27 135

Noftw
J EsdmaW mWL R=ft is ka d= RL
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Software Version : 4 .1<1L22>
Sample Name : EL3LFlAA
Sample Number : J120206-2
Operator P8- REb- PW 1~

Time : 11/2/01 10 :20 AM
Study : 1297361

Instrument : GCA Channel : B A/D mV Range : 1000
AutoSampler :
Rack/Vial : 0/0

Interface Serial # : 2351570994 Data Acquisition Time : 11/2/01 08 :07 AM
Delay Time : 0 .00 min .
End Time : 28 .99 min .
Sampling Rate : 3 .1250 pts/sec

Raw Data File : E :\GCA\AI10101\ABO1036 .RAW
Result File : E :\GCA\AI10101\ABO1036 .RST
Inst Method : 1 :\GCA\AllOlOI\110101 from E :\GCA\AlIO101\ABO1036 .RST
Proc Method : .\110101 .mth
--alib Method : .\110101 .mth
Sequence File : E :\GCA\AlIO101\110101 .SEQ

Sample Volume
Sample Amount

;1
E

r

V)

: 1 .0000 u1
: 1 .0000

Area Reject : 0 .000000
Dilution Factor : 1 .00

'11111,11VII '11T11 I 1711 1111 IT 1'111'11r1-11151Will I I ii I III I U I I I I III III IIIII if I oil IIII I I I I I I I I I I I I I I I I I I I I ORR "1 7

a- Q-

~5 UJ
Z

C) -<Uv)
;~ 0Of U

Q1= b0 Mn

Li Li 0 Li UJO
1-- 0 M X M
z I I I I I zo z I z z

14 16 18 20 22 24 26
Time [min]

TPH STANDARD REPORT

:10-C28 = AREA C10-C28 RESULT VOL oe G/ML

:9-C40 AREA C9-C40 RESULT OTP/NC32 Z

"B-C24 AREA C8-C24 RESULT

eak Time Component Paw Dilution Adjusted Height Area PEAK AREA
# [min)

----
Name

-----------------
Amount

-------- ---
Factor

---- -----
Amount

- --
CPVI (11v-s) Factor

10
"

CIO - C22
-

0.93
---

1.0
--- ------

0 .90
-------------

259627 .1
-------------

978787.75
---------------

979
ll : .2 C10-C28 1 .14 1 .0 1 .14 324698 .3 1141431.53 1141 -SX
13 .64

---------------
C9-C40

------------------
94 .60

------------
1 .0

--------- -
94 .60 396393 .3 1361936.22 1362

96 .72
-

3 .0
------------

96 .72
-------------

980718 .6
--------------

3482ISS .50
---------------

3482

;roup Report For : synthetic diesel components



Result File : ABO1036.RST,

P:ak Time Component Raw

-- --
(m1n)

--- - -----
Name

------
Amount

19
6 34

------------
n-tetrodecane

-----------
1 .72

24 7 :06 n-deca.. 0.85
41 9 .20 n-dodecane 1.67
47 ~0 .03 n-tetracosane 0.73
48 10 .22 n-eicosane 6.OS
51 10 .67 n-hexacosane 0.79
56 11 .22 n-docosane 0.24
70 12 .87 n-hexadecane 0.89
87 15 .07 n-octacosane 0 .77
95 15 .94 n-octadecane 2 .32

16 .01

403Printed On 11/2/01 10 :20 AM page 2

Dilution Adjusted Height Area PEAK AREA
Factor Amount (VIVI Itiv-31 Factor

---------------------------------------------------------------------------------
1.0 1 .72 1326.8 13709 .71 14
1.0 0.05 1286.5 6654 .84 7
1.0 1 .67 4956.4 12866 .81 13
1.0 0.73 1297.1 5686.19
1 .0 6.05 13491.5 49006 .45 4:
1.0 0 .79 2070.4 5920.67 6
1 .0 0 .24 476.9 1973.12 2
1.0 0 .89 1537 .0 7123.S9 7
1 .0 0 .77 1126.7 5166.72 5
1 .0 2 .32 7719 .5 18780.63 19

i-o .-G---------1-67-0-1-----3-S-27--G-.8- --------1-2-6-8-8-8-7-3 -------12-7-------------------------

3roup Report For : SURROGATES

?oak Time Component Raw Dilution Adjusted Height Area . PEM ARFA
#
-----

IminI
----------

Name
-------------------

Amount
------------

Factor
---------

Amount IPV) W-81 Factor

73 13 .17 0-TP 29 .53
---

1 .0
------------

29.53
------------

16652 .3
--------------

85206 .15
------

as
L27
----

19.57
-----------

NC: 32
-------------------

28 .06
-----------

1.0
------------

28 .06
-----------

35887 .3 64005 .28 64

57 .59 2 .0
-

57 .59
-------------

52539 .6
--------------

149211 .43
---------

149

TB- ~>~- ftiht~
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Software Version : 4 .l<lL22>
Sample Name : EL3LF1AA
Sample Number : J120206-2
Dperator pt-bm- tAW16

Instrument GCA
NutoSampler
~Iack/Vlal 0/0

Time : 11/2/01 08 :44 AM
Study : 1297361

Channel : B A/D mV Range : 1000

Interface Serial # : 2351570994 Data Acquisition Time : 11/2/01 08 :07 AM
:)elay Time : 0 .00 min .
P,nd Time : 28 .99 min .
3amplIng Rate : 3 .1250 pts/sec

kaw Data File : E :\GCA\AlIOIOI\ABO1036 .RAW
kesult File : E :\GCA\AlIO101\ABO1036 .RST
Inst Method : I :\GCA\AlIO101\110101 from E:\GCA\AIIOIOI\ABO1036 .RST
?roc Method : .\110101 .mth
;alib Method : .\110101 .mth
3equence File : E :\GCA\AIIOIO1\110101 .SEQ

3ample Volume : 1 .0000 ul Area Reject : 0 .000000
3ample Amount : 1 .0000 Dilution Factor : 1 .00

clillm"cllcaocljnu,xaoldcli--Cxnclmol-cljl~con r,
. . . . . . . . . . .

91 IMMiiiim"iFirmMin BT ire I I'Ifli 1111-1-5511 i7-oiw I I I I I I R I III I ii II I Im ini I I I I I ii I I I II I III III I 11CIPI C 1,

6i UJ
a< Z< W

0L) 0 <
Q V)

< 0
W
n 0

k.;~
U3
CI

EJ
LU

n
0

<
>< L>UJ 0 0 C140

C1 M C~ 0 0
I z I z I z 20 1 z z

2 4 6 8 10 12 14 16 18
Time [min]

TPH STANDARD REPORT

,10-C28 - AREA C10-C28 RESULT VOL G/ML

,9-C40 AREA = C9-C40 RESULT = OTP/NC32

'8-C24 AREA - C8-C24 RESULT =

'eak
Time Component Raw Dilution Adjusted Height Area PEAK AREA

0 [min]
--- ----------

Name
---------------- Amount Factor Amount---- ---------------- - IPVI (Pv- 81 Factor

10 09 C10 - C22
- --- ------------

0 .65 1 .0 0 .6S
------------
219609.0

--------------
652134 .08

-------------------------------
652

11 :62 C10_C28 0 .78 1 .0 0 .78 280410.7 779274 .35 779
13-64

------ --- -----
C9-C40
---------------- 68 .50 1 .0 68 .50----------- -- ---- ---- --- 347097.9- - 928193.44 928- ---- -- --- ---

69 .93 3 .0 69 .93
----- -----
847117.6

-------------
2359601 .87

--------------------------------
2360

;roup Report For : synthetic diesel components
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esult Fil A50103e : 6 .RST, P rint ed on 11 01 08 :44 AM page 2

P ak Time Component Raw Dilution Adjusted Height Area PEAK AREA:
-- -- m3n)------------ Name------ - ------- Amount ------ Factor- - Amount----- --- WV] IIIV-33 Factor

19 6.34
- ----

n-tetradecane
------

0.33
- --------

1-0
--- - --

0.33
----------

403.8
---------------

2606 .08
--------------------------------

3
24 7 .06 n-decane 0.22 1.0 0.22 773.0 1758-28 2
41 9 .20 n-dodecane 1.60 1.0 1.60 4868.0 12341 .73 12
47 .0 .03 n-tetracozane 0.27 1-0 0.27 748.3 2098-72 2
48 10 .22 n-eicosane 5.62 1 .0 5.62 13369.9 45548 .16 46
51 10 .67 n-hexacosane 0.66 1 .0 0.66 1749.6 4941 .53 5
S6 12 .22 n-docosane 0.04 1 .0 0.04 145.8 359 .20 0
70 12 .87 n-hexadecane 0.52 1.0 0 .52 1055.2 4186 .87 4
87 15 .07 n-octacosane 0.28 1 .0 0.28 706.0 1908 .64 2
95 15 .94 n-octadecane 1.94 1.0 1 .94 7550.1 15724 .16 16

11.49 10 .0 11.49 31369.7 91473 .36 91

Group Report For : SURROGATES

Peak Time C0vIP0nent Raw Dilution Adjusted Height Axes PEAK AREA
# [mInJ Name Amount Factor Amount I pvl lpv.sj Factor
--------------------------------------------------------------------------------------------------------------------
'73 13 .17 G-TP 18 .57 1 .0 18.57 15317.1 53601 .28 54
L27 19 .57 NC 32 27-39 1 .0 27 .39 35707.0 62476 .64 62

45 .97 2 .0 45.97 51024 .2 116077 .92 116

~E, bEb- t4-..) I ~
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Lot-sample #--- :
Date Sampled . . . :
Prep Date ------
Prep Batch #- . .--
Dilution Factor :
t Moisture ----- =

HIJ120206-001
10/08/01
10/16/01
1289275
100

PARAMETER
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
I,I-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene

(total)
Chloroform
1,2-Dichloroethane
-Butanone

-,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-,Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

IT CORPORATION - KNOXVILLE

Client Sample ID : PP7001

GC/MS Volatiles

Work Order # .- . : EL21jlAD
Date Received-- : 10/12/01
Analysis Date- . : 10/19/01

Method . . . . . . . . . .. SW846 8260B

Matrix. . . . . . . . . : WASTE

REPORTING
RESULT LIMIT UNITS
ND 250 mg/kg
ND 250 mg/kg
ND 250 mg/kg
ND 250 mg/kg
210 B 120 mg/kg
ND 500 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg

ND 120 mg/kg
ND 120 mg/kg
ND 500 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
89 j 120 mg/kg
ND 120 mg/kg
ND 120 mg/kg
ND 500 mg/kg
ND Soo mg/kg
ND 120 mg/kg
ND 120 mg/kg
610 120 mg/kq
ND 120 mg/kg
680 120 mg/kg
ND 120 mg/kg
3800 8 120 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS ;
Dibromofluoromethane NC,DIL (62 - 133)
1,2-Dichloroethane-d4 NC,DIL (67 - 131)
Dluene-d8 NC,DIL (72 - 129)

,romofluorobenzene NC,DIL (64 - 148)

(Continued on next page)



42

IT CORPORATION - KNOXVILLE

Client Sample ID : FP7001

GC/MS Volatiles

Lot-Sample #. . . : HIJ120206-001 Work Order # EL21JIAD Matrix ----------- WASTE

TNTA - be~W-00

NOTE (S) :
NC The recovery and/or RPD were not calcuWed.

DIL The concentration is estimated or not reported due to dilution orft presence of Interferingr analytes.

B Method blank contamination. The associated method blank contains the target ana4qe at a reportable level .

J Estimated MOIL Result is lea than RL
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Data File : /chem/gcms/mx.i/XlOl9Ol .b/el2ijlad.d
Re-nrt Date : 19-Oct-2001 13 :38

-FIVTA - P-Ebw- "I

STL Knoxville

SW-846 Method 8260A - Volatile Organics
ata file : /chem/gcms/mx .i/XlOl9Ol .b/el2ljlad .d
ah Smn Id : EL21JlAD Client SmD ID : FP7001

Inj Date : 19-OCT-2001 13 :23
Operator : 22980 Inst ID-. : mx .i
Smp Info : EL2lJlAD,100,0,,
Misc Info : X101901,MS826ONS,s .sub,,
Comment
Method : /var/chem/gcms/mx .i/xiol9ol .b/MS826011S .m
Meth Date : 19-Oct-2001 11 :37 gosss Quant !L)rpe-. ISTD
Cal Date : 28-AUG-2001 12 :04 Cal File : icx8271

.
d

Als bottle : 1
Dil Factor : 100 .00000
Integrator : HP RTE Compound Sublist : s .sub
Target Version: 3 .50
Processing Host : qmidhpol

oncentration Formula : Amt * DF * ((Wd*(Vt/0 .001',))/((Ws)*Va) * CpndVariable
Vt 10000 .00000 Final Extract Volume (ul)
WS 1 .59000 Weight of Sample Extracted (g)
Wd 0 .00500 Default Amount of Water Purged (L)
Va. 100 .00000 Volume of Extract Analyzed (ul)

Cpnd Variable Local Compound Variable

ConVounds
-----------=--------

I Fluorobenzene
2 Chlorobenzene-dS

2ft 3 1,4 Dichlorobenzene-d4
$ 4 1,2-Dichloroethane-d4
$ S Dibrowfluoromethane

6
Toluene-dS

7 4-Bromofluorobenzene
9 Xylene, (total)

11 Chloromethane (spcc)
12 vinyl Chloride (ccc)
22 Acetone
27 Hethylene Chloride
39 2-Butanone
46 Benzene
47 1,2-Dichloroethane
SO 1,2-Dichloropropane (ccc)
55 4-Methyl-2-pentarione

CONCZNTRATIONS

QUANT SIG ON-COLUMN FINAL

MASS RT EXP RT REL RT RESIMNSH ( Uq/L) (Ug/Kg)

96 6 .193

------

6 .193

------

(1 .000)

...
2202477

.......
50.0000

.......

117 9 .361 9 .361 (1 .000) 14,10512 50.0000
152 11 .672 21.672 (1 .000) 610118 50 .0000

65 5 .780 5 .779 (0 .933) 7522 0.67050 210 .85(R)

113 5 .390 5 .390 (0 .870) 5786 0.57071 279 .47(R)

98 7.878 7 .914 (0 .841) 157694 3 .93547 1237 .6(R)

95 10.511 10 .529 (0 .900) 12910 0 .93929 295 .37(R)

106 1958742 121.031 3806000

so 1 .221 1 .256 (0.197) 10719 2 .13189 p6qo4*

62 1.750 1 .33S (0.283) 8267 0 .56589 --12225,
43 2 .419 2 .448 (0 .391) 92458 27 .2646 _4e99*Q-%

84 2 .924 2 .922 (0.472) 93935 6 .65856 209390

43 4 .797 4 .783 (0 .775) 6179 1,02586 32260

78 5 .846 5 .846 (0 .944) 1:27052 2 .82425 88813

62 6 .293 S.870 (1 .000) :27510 1 .93200 -V"E.15
63 6 .819 6.843 (1 .101) 39938 3 .28932 --*&*2"

43 7 .878 7 .829 (0 .841) 211192 17 .2451 1j*23AJa-

~~~bjk*40~

1011t) 0 1

Y---
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Data File : /chdm/gcms/mx.i/XlOl9Ol .b/el2ljlad.d
keport Date : 19-Oct-2001 13 :38

7NTA- UbW-oI

Compounds

56 Toluene (ccc)
S7 trans-1,3-Dichloropropene

S8 1,1,2-Trichloroethane
61 2-Hexanone

64 ChlolobenZene (SPCW
66 Ethylbenzene (ccc)
67 m&p-Xylene

do o-Xylene
69 Styrene
74 1,1,2,2-Tetrachloroethane(ep)

QC Flag Legend

CONCENTRATIONS

QUANT SIG ON-COUMN FINAL

HAW RT EXP RT REL RT RESPONSE ( U9/L) (ug/xg)

91 7 .981

....

7 .981

......

(0.853)

........

85S045

....=..

19 .4286

.......

610960

7S 8 .115 8 .224 (0.867) 7655 0.52817

97 8 .370 8 .400 (0.894) 428164 47 .2484 --r+95$00

43 8 .650 8 .680 (0.924) 704481 83 .7219 2632840--

112 9.203 9 .385 (0.983) 17454 0 .64980

106 9 .513 9.513 (1.016) 316608 21.5507 677700

106 9 .635 9.635 (1 .029) 1552914 9S.7439 3010800
106 10 .024 10.024 (1 .071) 405828 25 .2870 795190
104 10 .024 10.036 (1.071) 19252 0 .73220 -211s~
83 10.699 10.687 (0.917) 88281 7 .49937

R - Spike/Surrogate failed recovery limits .
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Data File : /choWgoms.,Imx.iMiO:L90i.b/el2lj:Lad.d
Date t 19-=-2001 13:23
Client ID : FP700i , TNTA-6M&-,j-mt Instrumentt frx .i
Sample Info: EL2iJiAD,i*.O,O,,

Column phw-*: JU4-624
Operators 22990
Column diametert O.iS

?Chem?gons/=.iAI0190i .b/el2ijiad .d

1.2-

0*7

W

0.5
A

0.4 c

+
043-

0.2.

a
0,1-

l

uu~-~ 11 ULA
9 to 1.2 13 14 IE 16
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IT CORPORATION - KROXVILLE

Lab Name :Severn Trent Laboratories, Inc . SDG Number :

Matrix : (80il/water) WASTE Lab Sample ID :HIJ120206 001
Method : SW846 8015B T1VTA- f6b~W-Nl

Hydrocarbons, Volatile Petroleum (8015B)

Sample WT/Vol- 0 .62 / mL
Work Order: EL21J1AC
Dilution factor : 806 .45

Date Received : 10/12/01
Date Extracted:10/22/01
Date Analyzed : 10/22/01

Client Sample Id : FP7001
Soil Extract Vol: 5 / mL

QC Batch : 1296324

Soil Aliquot Vol : 5 / ML

CONCENTRATION UNITS :
CAS NO . COMPOUND (Ug/L Or Ug/kg) M2/kq Q

0796 Gasoline Range Oxqan3Lcs 1160000000

SURROGATE RECOVERY ACCEPTABLE LIMITS

Bromofluorobenzene (75 - 125 )

FORM I
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-T)B120
ge :

Severn Trent Laboratories, Inc .
Data Review

Date 10/24/2001
Time ---10 :52:05

Lot/Sample : HlJ120206-001 FP7001 TICS . . . . . . . . . : N Report Results : Y
WO# . . . . . . . : EL21J-1-AC TWA-BbOw-aO I Est . Results : Y Sig Fig Alg--- :
SAC . . . . . . . : XX N 73 KJ 01 Dry Weight . . : N Upload . .
Method . . . . : WASTE / Hydrocarbons, Volatile Petroleum (8015B) / SW846 / 8015B

Analysis Date : 10/22/01
Inject Time . . : 18 :46 Inject Vol : 5 .0 Units : mL
Analyst . . . . . . : 001952 Mark Shafer
Dil Factor : 806-45 Instr File : FA22108A .
Instr ID : FIA Column : RTX-502 .2 ID : .53
Sampling date . . . . . . . :10/08/01
Leach Date . . . . . . . . . . ; 0/00/00
Leach Batch . . . . . . . . . :
Buffer Type . . . . . . . . . :
Leach Weight . . . . . . . . : .0
Leach Volume . . . . . . . . : 0 Units :
Entered by . . . . . . . . . . :KIRKLINS 10/24/01 9 :48 :38
Prep Comments . . . . . . . :
Analysis Comments . . . :
Result Units . . . . . . . . :ug/kg

Prep Date. . . . : 10/22/01
QC Batch . . . . . : 1296324
ME: Run Number : 1296162
Prep Time . . . . . 10 :05-23 :50
Ini-t Ngt/Vol--. .62 Unit-r.",' mL

Final Ngt/Vol : 5-00 Units- mL

pH. Values . : 1) .0 1) .0 2) .' .0

Extract Solv . : Amt. . : .0

Exchange Solv : Amt. . : .0

Spike . . . . :

Surrogate: OIGCV0297,OIGCV0299

PSRL Flag : N

Total Solids . : .00

Exc Data Report
T# Analyte SPK Code Result Limit MDL Qual Qual
361 Gasoline Range organics 164466289 . 8064500 865320-85

3941
PSRL . . . . . . 10000 SRL . . . . . . . 10000

Exc Spike Measured Percent Data R~J~ort
SYN# Surrogate Recovery Code Amount Amount Recovery Qual Q161
02730 Bromofluorobenzene NC DIL NC,'DIL
03185 a,a,a-Trifluorotoluene (TFT NA DIL
03679 p-Chlorofluorobenzene NA

moo=

NC 'Me recovery and/or RPD were notcalculated .

DILThe concentration is estimated or not reported due to dilution or the presence of inwritring analytes.
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Software version : 4 .l<lL22>
Sample Name : HlT120206-001 Time : 10/23/01 14 :16
Sample Number : EL21,TIAC Study :
Operator TNTA- M-5td-W-001
InstzLunent

'
GCF Channel : B A/D mV Range : 1000

AutoSa~Upler
Rack/vial 0/0

Intezface Sez1 al # : 2199570186 Data Acquisitlon TIme : 10/22/01 18 :46
Delay Time : 0 .00 min.
End TIme : 32 .50 min .
SamplIng Rate : 1 .1110 pts/sec

Raw Data File : L :\GCF\FA22108-RAW
Result File : L :\GCF\FA22108A .RST
Inst Method : L :\GCF\AF102201 from L:\GCF\FA22108A .RST
?roc Method : L :\GCF\BF1022RG .mth
C~allb Method : L :\GCF\BF1022RG .mth
Sequence File : L :\GCF\AF102201 .SEQ

Sample Volume : 1 .0000 mL Area Reject : 0 .000000
Sample Amount : 1 .0000 Dilutlon Factor : 5000 .00

(N Nt~- DON 0a0-00f1)C)v-JnWL0
P, r10 0) 0 r1---10 0 fl- `r 01to)nOON(Oold-W

IQC~o n 6 6- C~ C4-i 6
r, Off 01 - -- CN CNNI 11111 1 1 if I I I I I I I 1 11 1 If11 1'Ill Til I

600--=

400
VfIV

CIL
~̀ 20J

'J
0

il

-J>-
N . LUZLJJ LJJ W zx z M WLJ -J

M(n
I ~-

EL X
W

1C,J :2
0

Z: 0

0 12 14 16 18 20 22 24 26 28 30
Time [min]

GCF Total Purgeable Hya.-rooc-irb(Dns

'Time Component Raw AMT Adjusted Area Height
:fminj Name Amount 1PV-sJ fPv1
-------
16.155

-

----------------------
8015B/GRO
-- --- --

--------------
4078 .7640

-- -- ----- -

---------------
164466289 .3941

-- --- - -

--------------
22849585.35
-- --- - -

----------
2 .69e+06
-- -- ----- ----- - ------- ----- - -- -

4078 .7640
-- -- - ---

164466299 .3941
--- - ---

22849585.35
-- - -

2 .69e+06

3-coup Report Fo-r. : QC comp

Time Component Raw AMT Adjusted Area Height
(MI.) Name

---------------- a-------------
Amount

---------------
1PV-sJ

--------------
(PV3

----------
13.579 SURR a,a,&-TF? 0.0000 0.0000 0 .00 0 .00
19.851 ISD I-Cl-4-Fluoroben 0.0000 0 .0000 0 .00 0 .00
23.506 SYS 0.0000 0 .0000 0 .00 0 .00
------------------------------------------

0.0000
---------------

0 .0000
--------------

0 .00
----------

0 .00

leport stored in ASCII fi le : L :\GCF\FA2210 8A .TXO

DIVISOR MULTIPLIER Cal . Delta RT
Range 10)

-----------------------------------
0.62 5.00 0 .0000

-----------------------------------
0 .62 5.00

DIVISOR MULTIPLIER Cal . Delta RT
Range 111

----------------------------------
0 .62 5.00 --------
0 .62 5 .00 --------
0 .62 5 .00 --------

----------------------------------
1.86 15 .00

GCF FID



Pesult F11e : FA22108A .RST, Printed On 10/23/01 14 :16
7i\/TA- 8ebcV-001~ .roup Report For : 8015B/GRO

component Raw AMT Adjusted Area Height DIVISOR MULTIPLIER Cal . Delta RT! .nj
n] Name

--------------------- -------------
Amount

----------------
(PV-sJ

---------
WV] Range 1%)

7 . -METHYLPENTANE 111 .4697 4494746 .1128
---

773748 .47
-----------

85617 .10
----------

0.62
------------

5 .00
--------------

-0.0488
e .

,
14TBE 202 .2635 8155784 .2723 677274 .11 69949 .83 0.62 5.00 -0.4455% .8 .501 433 .1140 17464274 .6310 1450271 .45 211472 .11 0.62 5 .00 --------

9 .391 16 .0034 645296 .8951 S3586 .86 4555 .85 0.62 5 .00 --------
10 .020 156 .1918 6298057 .7304 989568 .01 116508 .01 0.62 5 .00 --------
10 .741 61 .6444 2485661 .0293 433499 .69 53896 .34 0.62 5 .00 -------
11 .131 106 .7616 4304901.2768 708367 .52 70911 .81 0 .62 5 .00 --------
11 .512 127 .8691 5156010.1108 830995.72 80592 .92 0 .62 5 .00 --------
12.013 HEPTANE 307 .9928 12419065.2130 2505484 .74 247272 .97 0 .62 5 .00 0 .0076
12.780 1 .3750 55442.4088 13332 .74 1465 .09 0 .62 5.00 --------
13.117 10.0883 406788.0085 61252 .72 7870 .26 0 .62 5.00 --------
13 .332 40 .9231 1650123.2463 248469 .81 20579.44 0 .62 5.00 --------
23-748 293 .2955 11826432 .0916 1780782 .92 184498 .63 0 .62 5.00 --------
23 .947 22 .7578 917655.2231 138177 .32 17730.91 0 .62 5.00 --------
14.060
~

20 .2336 815870 .073S 122850 .87 20568 .50 0 .62 5.00 --------
14.316 33 .581S 1354094 .3882 203894 .81 23927 .67 0.62 5 .00 --------
'44-505 130 .aaog 5277456.8312 794661 .05 82801 .91 0.62 5 .00 --------
";4 .897 71 .4118 2079506 .3676 433586 .03 48009 .36 0.62 5 .00 --------
15.202 6 .8629 276731 .8307 64053 .11 6802 .97 0.62 5 .00 --------
35.542 3 .1286 126152 .2881 29199 .55 3886 .52 0.62 5 .00 --------
15.911 213 .8962 '8624047 .2842 1996330 .81 203793 .66 0.62 5 .00 --------
16.259 29 .6063 1193800,9519 276320 .44 26632 .38 0.62 5 .00 --------
36.434 TOLUENE 15 .9226 642042 .2965 148608 .87 20551 .04 0 .62 5 .00 -0 04231~6.725 33 .6830 1358185 .7156 314369 .39 36457 .09 0 .62 5 .00

.
--------

:6.924 20.6614 033120 .3104 192836.31 23726.69 0 .62 5 .00 --------
.17 .027 is 24 :5 614857 6382 142316.64 19390 .76 0 .62 5.00 --------
7 .258 9:84 4

1
397 14:2936 91917 .16 10761.91 0 .62 5.00 --------

17 .413 4 .4574 179733.8441 41601 .69 4762.98 0 .62 5.00 --------
YX . 762 6.3788 257209.9659 59534 .52 5510.74 0 .62 5.00 --------
17 .978 12 .4356 501433.5077 116063 .10 15268 .61 0 .62 5.00 --------
18 .237 101 .3127 408SIB9.4639 945569 .16 84178 .71 0.62 5.00 --------
18 .38S 35 .4403 1429045.8233 330770 .87 52186.45 0 .62 5.00 --------
18 .736 37 .7401 1521779.1544 367950 .06 45954 .99 0.62 5.00 --------
29 .16S 2 .6541 107019.7792 2SS76 .25 2072 .56 0.62 5.00 --------
19 .574 3 .2335 130382 .6363 31525 .14 3318 .16 0.62 S .00 --------
19 .912 123 .3804 497501S.2106 1202905 .90 129337 .53 0.62 5 .00 --------
20 .466 ETHYLBENZENE 56 .2456 2267968 .5423 548370 .73 45791 .08 0 .62 5.00 -0 .1532
20 .741 M/P XYLENE 61 .2104 2468162 .7400 567730 .75 79253 .91 D.62 5 .00 -0 .0673
21 .084 5 .5747 224786.1614 51705 .67 4214 .21 0 .62 5 .00 --------
21 .452 30 .8006 1241960.5247 29442S .35 20971 .30 0 .62 5 .00 --------
21 .913 12 .4451 501816.7744 118963 .18 14547 .44 0 .62 5 .00 --------
22 .084 O-XYLENE 21 .3422 860574 .3363 204012 .04 31015 .45 0 .62 5 .00 -0 .0192
22 .375 70 .0923 2826303 .9320 670017 .69 65486 .52 0 .62 5 .00 --------
;12 .F 15 .6737 632003 .8628 71022 .36 12639 .65 0 .62 5.00 --------
22 . 11 .4191 460447 .9569 51743 .52 10673 .65 0 .62 5.00 --------
23 .1 5 .0236 202562 .6654 22763 .28 3981 .78 0 .62 5.00 --------
23 .375 24 .3003 979850 .0386 110112 .18 14988 .18 0 .62 5.00 --------
~t3 .632 95 .5860 3554273 .3302 433129.64 91632 .85 0.62 5.00 --------

53 .3246 2150184 .1208 241630.10 29588 .17 0.62 5.00 --------
24 .029 46 .0382 1856377 .8978 208613 .20 42171 .73 0.62 5.00 --------
a4 .137 33.9010 1366974 .3536 153615 .75 40232.47 0.62 5.00 --------
24-.462 2 .2913 92392 .4789 21346 .09 4881.63 0.62 5.00 --------
U-612 7 .5067 30269D .9951 69932 .83 18383.49 0.62 5.00 --------
24 .722 0 .8767 35349 .6534 8167 .08 2547 .72 0.62 5.00 --------
34 .853 1,2,4-TRIMETHYLBENZE 43 .4446 1751796 .9303 404729 .99 111875.60 0.62 5 .00 -0 .0199----------------------------------------------------------------------------------- --------------------------------

3420.8452 137937306,0879 22849585 .35 2 .69e+06 34 .10 275 .00

317
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IT CORPORATION - KNOXVILLE

Lab Name :Severn Trent Laboratories, Inc . SDG Number :

Matrix : (soil/water) WASTE Lab Sample ID :HlJI20206 001
Method: SW846 8015B TA/TA- &Gb G'W-M I

Hydrocarbons, Extractable Petroleum (8015B)

Sample WT/Vol : I / g
Work Order. EL21JIAA
Dilution factor : 20
Moisture % :

Client Sample Id : FP7001

Date Received : 10/12/01
Date Extracted:10/22/01
Date Analyzed : 10/25/01

QC Batch : 1297361

CONCENTRATION UNITS :
CAS NO . COMPOUND (Ug/L or ug/kq) mg/kq

J-Q797 Diesel Range organics 131000

SURROGATE RECOVERY ACCEPTABLE LIMITS

o-Terphenyl (40 - 144
Dotriacontane (42 - 159

FORM I
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"nR120
e : I

Severn Trent Laboratories, Inc .
Data Review

Date 11/01/2001
Time 14 :47 :11

Lot/Sample : H1J120206-001 PP7001 TICs . . . . . . . . : N Report Results : Y
WO# . . . . . . . .. EL21J-1-AA -lAtTA-WbW-00 I Est . Results : Y Sig Fig Alg. . . : A
SAC. . . . . . . : XX N 14 KI 01 Dry Weight . . : N Upload . . . . . . . . :
Method. . . . : WASTE / Hydrocarbons, Extractable Petroleum (8015B) / SW846 / 8015B

Analysis Date : 10/25/01
Inject Time . . : 5 :54 Inject Vol : 1 .0 Units : uL
Analyst . . . . . . : 014902 Ellen Grett
Dil Factoic: 20 .00 Instr File : A1024033
Instr ID : A2E Column : DB-35 ID : .53
Sampling date . . . . . . . :10/08/01
Leach Date . . . . . . . . . . : 0/00/00
Leach Batch. . . . . . . . . :
Buffer Type . . . . . . . . . :
Leach weight . . . . . . . . : .0
Leach Volume . . . . . . . . : 0 units :
Entered by. . . . . . . . . . :GRETTE 11/01/01 13 :44 :14
Prep Comments . . . . . . . :
Analysis Comments . . . :
Result Units . . . . . . . . :mg/kg

Prep Date. . . . :
QC Batch. . . . . :
MS Run Number :
Prep Time . . . . :
iuit wqt/vol . :
Final Ngt/Vol :
pH Values . : 1)
Extract Solv . :
Exchange Solv :
Spike. . . . ..

10/22/01
1297361
1297209
13 :00-14 :00
1 units :
10-00 Units : mL
7 .0 1) .0 2) .0

MECL2 Amt. . : 10 .0
Amt. . : .0

Surrogate: 100 UL OIGCSVO369
PSRL Flag: N

Total Solids . : .00

* Exc Data Report
Analyte SPK Code Result Limit MDL Qual Qual

-62 Diesel Range Organics 30760 10000

Exc Spike Measured Percent Data Report
SYN# Surrogate Recovery Code Amount Amount Recovery Qual Qual
02425 0-Terphenyl NC 100 DIL 0 NC,DIL
03388 Dotriacont e NC 100 DIL 0 NC,DIL

Noft=

NC 71= recovery =dJor RPD were notcakulated.

DILMw conceutrabn b estimated or not reported due to dilution or die presence of interfering analytm
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Software Version : 4 .1<IL22>
Sample Name : EL2lJlAA Time : 11/1/01 12 :36 PM
Sample Number : J120206-1 Study : 1297361
Operator 1WT-A -WbGW-nI
Instrument GCA Channel : B A/D mV Range : 1000
AutoSampler
Rack/Vial 0/0

interface Serial # : 2351570994 Data Acquisition Time : 10/25/01 05 :54 AM
Delay Time : 0 .00 min .
End Time : 28 .99 min .
Sampling Rate : 3 .1250 pts/sec

Raw Data File : E:\GCA\AI02401\AA24033 .RAW
Result File : E:\GCA\Al02401\AA24033 .RST
Inst Method : I :\GCA\AI02401\102401 from E :\GCA\A102401\AA240~3-RST
Proc Method : .\102401 .mth
Callb Method : .\102401 .mth
Sequence File : E:\GCA\AI02401\102401 .SEQ

Sample Volume : 1 .0000 ul Area Reject : 0 .000000
Sample Amount : 1 .0000 Dilution Factor : 20 .00

C3 ro

E

0

kf
CL

LJ
z

0--T-
C) U)

UJ
0

0
0

Q
a

< Q
U

<

UJ
xUJ 0 X

W C14
C3

z z M zz z I Z z z z

0

Time [min)

TPH STANDARD REPORT

:10-C28 = AREA Y;zp a C10-C28 RESULT 0 VOL G/ML

,9-C40 AREA = C9-C40 RESULT - OTP/NC32

:8-C24 AREA - CB-C24 RESULT -

k Tim
e

Component Raw Dilution Adjusted Height Area PFAK ARFA
lIi. Name Amount Factor Amount EPVI WV-81 Factor

------
11.50

----------------
C10-C28

------------------------------------
3 .78 20 .0 75 .56

--------------
1122340 .6

-----------

3778023 .82

---------------------------------

3778 -,d'
13 .46 C9-C40 182 .18 20.0 3643 .59 1365085-4 5004112 .31 5004

19 24 .54
------ ----- --

NC40
-- ----- -

0 .00 20 .0 0 .02 192 .9 1073 .84 1
- - -- - ------- -----------------------------------

185 .96 60 .0 3719 .17
---------------
2487618 .9

------------
8783209 .97

--------------------------------
8783

roup Report For : synthetic diesel components



Result File : AA24033 .RST, Printed On 11 /1/01 12 :36 PM

Mak Ti-, Component Raw Dilution Adjusted Height Area0
tmin] Name

-----------

Amount

----------

Factor

-

Amount

-

[)IV) [)IV .Sj

26 6.30 n-tetradecane 4 .56 - 20.0- ------------ 91 .22- ------- 6114 .5----------- 36426 .99-- -------------
33 7 . li n-decane 4 .10 20 .0 82.09 6765.7 32307 .49
55 9.21 n-dodecane 17 .83 20.0 356.60 41200.9 137575 .60
63 0.01 n-tetracosane 19 .01 20.0 380.29 46207 .7 l4a482 .92
0 ~0.14 n-eicosane 0 .00 20 .0 0 .00 0 .0 0 .00

69 10.72 n-hexacosane 2 .16 20.0 43 .15 4203 .0 16237 .12
74 11 .22 n-docosane 3.70 20.0 73 .92 776S .2 29886 .49
95 12.85 n-hexadecane 9.28 20 0 185 .53 31946 0 74526 42
L16 15.02 n-octacosane 7 .30 20:0 1

4
5.96 4246:9 49279 :86

L27 16.02 n-octadecane 0.68
-

20.0
------------

13 .55
---------

2999 .5
----- -----

5479 .49
----------------------------------------------------------- --

68.62
--
200.G 1372.32

--
151449 .4 530202 .38

3.roup Report For : SURROGATES

397
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PEAK APXA
Factor

36
32

138
148

0
is
30
75
49
5

530

.leak Time Component Raw Dilution Adjusted Height Area PEAK AREA
f Inkin)

--- ---- -
Name Amount

-- -- - -
Factor Amount

- -
[11VI EpV-91 Factor

-----
96

-- - -
13.01

---- -- --------- -- -------
0-TP 9 .80

-----------
20.0

-------- ----
196.09

-----------
S804 .3

--------------
28293.44

----------
28

L60
---

19.40
-------- -

NC 32 11.30
- ------- - -

20.0
--- -

225 .95
-

58e2 .9 25765 .86 26
-- -- - - -- -------- -- -------

21.10
-- - ----

40.0
----- -------

422 .04
----------

11687 .2
--------------

54059-30
----------

54
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Software Version : 4 .1<IL22>
Sample Name : EL2lJ1AA
Sample Number : J120206-1
Dperator TNTA- WbW-KI

Time : 10/25/01 06 :23
Study : 1297361

Instrument : GCA Channel : B A/D mV Range : 1000
NutoSampler : -
Rack/Vlal : 0/0

rnterface Serial # : 2351570994 Data Acquisition Time : 10/25/01 05 :54
Delay Time : 0 .00 min .
End Time : 28 .99 min.
3ampling Rate : 3 .1250 pts/sec

kaw Data File : I :\GCA\AlO2401\AA,24033-RAW
kesult File : I :\GCA\AlO2401\AA24033 .RST
Enst Method : 1 :\GCA\Al02401\102401 from 1 :\GCA\AI02401\AA24033 .RST
?roc Method : I :\GCA\AI02401\102401
,allb Method : I :\GCA\AI02401\102401
3-equence File : I :\GCA\AlO2401\102401 .SEQ

'ample Volume : 1 .0000 u1 Area Reject : 0 .000000
;ample Amount : 1 .0000 Dilution Factor : 20 .00

"WID-Wn ma Ln..... .. .. .. . ... .
ill affikNINICIRMCM 04 N

-111111111111111111111131111111111110 1 moo 1"11111 '111'"1111"Im '11110 "111111 Ill 01111it I I II 1011 11111112111111H Ill Ill 1111 lit ill I I I I I

04

8 'o" 4 W WU 0 U0 Q0U, H CN
W W W W0 M U fn %D a

0 &4 WQ W, 0 rq

z

Time [min]

TPH STANDARD REPORT

10-C28 = AREA C10-C28 RESULT VOL G/ML

9-C40 AREA = C9-C40 RESULT = OTP/NC32 -

8-C24 AREA CS-C24 RESULT

-ak Time Component Raw Dilution Adjusted Height Area MAX AREA
(min

--------
Name

- - -
Mount Factor Amount NVI [)IV .a) Factor

11 so
- --------

C10-C28
------------

1 .78
-----------

20 .0
-------------

35 .S6
-------------

785617 .5
--------------

1777771 .80
----------

1778
13:46 C9-C40 113.04 20 .0 2276 .71 921264 .4 2049816.92 2050

9 24 .S4
--------------

MC40
-------------------

7 .00e-04
-------- ---

20 .0
---- --- -

0 .01
-

146 .3 708 .48 1
-

115 .61
-- -

60 .0
-------- ----

2312 .28
-------------
1707028 .2

--------------
3828297.20

---------
3828

roup, Report For : synthetic diesel components
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Result File : AA2403 3 .RST, Printed On 10/25/01 06 :23 page 2

'iw-i A-Wb6-w-o-oi
P ak Tim Component

Raw
Dilution Adjusted Height Area PEAK ARFA; I

min- Name
--- -

Amount
--

Factor
--- -- -

Amount
-----------

()IV]
------------

IIIV-s)
--------------

Factor
----------------------------------

26
--

6 30
-

n-tetradecane
------------

0 .52
--- ---

20 .0
--

10 .33 2393 .3 4125.89 4
33 7 :11 n-decane 2 .13 20 .0 42 .58 4336 .5 16756.41 27
55 9 .21 n-dodecane 13 .05 20 .0 260 .99 38712 .7 100688 .32 101
63 10 .01 n-tetracosane 13 .33 20 .0 266.54 43502 .4 104069.11 104
0 10 .14 n-eicosane 0 .00 20 .0 0 .00 0 .0 0.00 0

69 10 .72 n-hexacosane 0 .75 20 .0 15 .00 1991 .2 5643.69 6
74 11 .22 n-docosane 0 .51 20 .0 10 .12 3378 .2 4090.40 4
95 12 .85 n-hexudecane 5 .71 20 .0 114 .12 28629 .4 45839.68 46
0 15 .07 n-octacosane 0 .00 20 .0 0 .00 0 .0 0.00 0

127
-

16 .02 n-octadecane
-- -- ---

0 .13
-

20-0
--- -----

2.56
--- -- - --

684 .6
-----------

1035.00
- ----- -----

1
------------------------------------- --------------- ---- --- -------- ----

36 .11
- -- -

200-0
-- - --

722 .23 123628 .3
- --

282248 .49 282

Group Report For : SURROGATES

Peak Time Component Raw Dilution Adjusted Height Area PEAK AREA
#

-
[min] Name -- - -

Amount
- ----

Factor
------------

Amount
------------- 1Pv1-----------

IPv-sJ
--------------

Factor
-------------------------------------

96
-------------

13 .01
---- ----- - --

O-TP
--- ---- -

2 .90 20 .0 58 .03 2958 .1 8372 .46 a
L60 19 .40 MC 32 2 .41 20 .0

-
48 .27 3132 .6 5504 .32 6

-----------------------------------------------
5 .31

-----------
40 .0

-------------
106 .29

-----------
6090 .7

--------------
13876.78

----------- ---------------------
14
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SEIAW H & I INC

Client Sample ID : CC3002
h r_-M) _L0

GC/MS Volatiles

Lot-Sample #. . . : H2GI20173-006 Work Order #. . . : E4K851AA Matrix. . . . . . . . . WATER
Date Sanpled. .- : 07/11/02 Date Received. . : 07/12/02
Prep Date. . . . . . : 07/12/02 Analysis Date . . : 07/12/02
Prep Batch #. . . : 2192323
Dilution Factor : 1000 Method . . . . . . . . . : SW846 8260B

REPoRrING
PARAMETER RESULT LIMIT
Benzene ND 1000
Toluene 37000 1000
Ethylbenzene ND 1000
m-Xylene p-Xylene ND 1000
o-Xylene ND 1000

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 103 (80 - 120)
1,2-Dichloroethane-d4 102 (77 - 128)
Toluene-dS 87 (80 - 120)
Bromofluorobenzene 113 (72 - 129)

UNITS MDL
ug/L 240
ug/L 250
Ug/L 190
ug/L 390
ug/L 230
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Data File : /chem/gcms/mj .i/JO71202 .b/e4k85laa .d
Report Date : 12-Jul-2002 16 :41

KK-twi-Lo

STL Knoxville

SW-846 Method 8260A - Volatile Organics
Data file : /chem/gcms/mj .i/J071202 .b/e4k851aa .d,
Lab Smp Id : E4K851AA Client Smp ID : CC3002
Inj Date : 12-JIM-2002 16 :32
Operator : 22980 Inst ID : m.j .i
Smp Info : E4K851AA,1000,0,,,
Misc Info : J071202,8260B-LL,s .sub
Comment
Method : /var/chem/gcms/mj

'
i/J071202 .b/826013 LL .in

Meth Date : 12-Jul-2002 11 :31 gosss Quant Type : ISTD
Cal Date : 09-JUL-2002 19 :04 Cal File : icvjgo95 .d
Als bottle : 1
Dil Factor : 1000 .00000
Integrator : HP RTE Compound Sublist : s .sub
Target Version : 3 .50
Processing Host : qmidhp0l /t/~

o7tv-
Concentration Formula : Amt. * DF * Uf*Vt/(Vo*1000) * CpndVariable

Name Value . Description
-------------- -------------- -----------------------

DF 000 .00000 Dilution Factor
Uf /f,1 .00000 Unit Correction factor
Vt 5000 .00000 Sample Volume Purged
Vo 5 .00000 Sample Volume Used

Cpnd Variable Local Compound Variable

QUANT SIG

Compounds MASS RT EXP RT REL RT RESPONSE

................

* I Fluorobenzene 96 2 .418

-----=

2 .422

------

(1 .000)

=-..-----

423426
* 2 Chlorobenzene-dS 119 4 .322 4 .326 (1.000) 114307

* 3 1 .4 Dichlorobenzene-d4 152 6.105 6.102 (2 .000) 120334

$ 5 1,2-Dichloroethane-d4 6S 2.248 2 .245 (0.930) 195937

$ 4 Dibromofluoromethane 113 2 .071 2 .075 (0 .857) VA508

$ 6 Toluene-de 98 3 .331 3 .328 (0 .772) 359911

$ 7 4-Bromofluorobenzene 95 S .216 5 .214 (0 .854) 153221

11 Chloromethane (spcc) 50 0 .709 0.706 (0 .293) 2887

14 Bromomethane 94 0 .830 0 .822 (0 .343) 2675

1S Chloroethane 64 0 .727 0.846 (0 .301) 2325

20 2 .1-Dichloroethene (ccc) 96 0.824 1 .108 (0 .341) 1866

24 Carbon Disulfide, 76 1 .226 1 .223 (0 .507) 4783

22 Acetone 43 1 .110 1 .114 (0 .4S9) 3,4121

27 Methylene Chloride 84 1 .305 1.303 (0 .540) 4410

U~

CONCENTMPATIO__1~_ ._ON-COLUMN FINAL

( Ug/L) Ug/L)

------- ------

10.0000

10.0000

10 .0000

10 .1923 10.192

10,3323 10.332

8 .66620 8 .6662

11 .3299 11 .330

0 .21904 219 .04

0 .50166 501 .66

0 .47160 471 .60

0 .18374 183 .74 AA6-

0 .13465 134 .65

1 .86571 186S.7

0.32788 3

2

7 .88
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Data File : /chem/gcms/mj .i/J071202 .b/e4k851aa .d
Report Date : 12-Jul-2.002 16 :41

tty-- PA-J ZO

OONCENTRATIONS
QUANT 810 ON-COLUMN FINAL

Compounds
......................

MASS RT EXP RT REL RT RESPONSE ( Ug/L) Ug/L)

32 *Hexane 97 1 .536

======

1 .528

==...=

(0 .635)

..

3116
.......

0,12000

.......

1 0 00
45 1,1-wDichloropropene 75 2 .418 . 2 .179 (1 .000) 112081

4
1.5855

:85.2 r, ?

47 1,2-Dichloroethane 62 2.418 2 .288 (1 .000) 8121 0.26758 267 .58
49 Trichloroethene 130 2.619 2 .617 (1 .083) 1924 0.15702 257.02
SO 1,2-Dichloropropane (ccc) 63 2.424 2 .738 (1 .002) 20772 0.87639 876.39
S4 cis-1,3-Dichloropropene 75 3 .373 3 .152 (1 .395) IL2072 0 .48766 487.66
55 4-Methyl-2-pentanone 43 3 .227 3 .237 (1 .335) 4409 0 .19989 199 .89
S6 Toluene (ccc) 91 3 .373 3 .371 (0 .780) 201,7081 36 .7712 36771
57 trans-1,3-Dichloropropene 75 3 .416 3 .499 (0 .790) 2640 0 .11819 118. :Lq
60 1, 3 -DichIcropropane 76 3 .373 3 .742 (0 .780) 9663 0 .44751

~
447.51 A/Ag-

61 2-Hexanone 43 3 .410 3 .785 (0 .789) 3812 0 .23765 237.65
66 Ethylbenzene (ccc) 106 4 .511 4 .423 (1 .044) 1912 0 .11 /-4 1 X.L 1 .-7'7
68 o-Xylene 106 4 .511 4 .819 (1 .044) 1912 One2s, ----TU2-.,-rs

M 9 Xylene (total) 106 1912 --a-G2 ;s - m.9,6
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Data File: /chem/gova/mj .i/JO71202.b/e4k8Siaa .d
Date * 12-,xL-2ooz 16:32
Client ID: CC3002 , M K- - tt4A)W Instrument: mj .i
Sample Info : E4K851AA,iOOO,OP1F
Purge Volume : 5.0 Operatom. 2MO
Column phase* J+W 624 Column diameter: 0.18



SUM E & I INC

Client Sample ID : CC3002

GC Volatiles

Lot-Sample # . . . : H2GI20123-001 Work Order # . . . : E4KQXI,AC Matrix . . . . . . . . . : WATER
Date Sampled. . . : 07/11/02 Date Received- . : 07/12/02
Prep Date . . . . . . : 07/22/02 Ana]LYSiS Date . . : 07/23/02
Prep Batch # . . . : 2204349
Dilution Factor: 200 Method. . . . . . . . . : SW846 8015B

REPOR7'ING
PARAMETER RESULT LIMIT UNITS MDL
Gasoline Range Organics 65000 20000 ug/L 3800

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
4-Bromofluorobenzene (GRO) 105 (75 - 125)
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PDE120
Page - 1

Severn Trent Laboratories, Inc .
Data Review

Lot/Sample : H2G120123-001 CC3002 TICs . . . . . . . . : N
WO# . . . . . . . : E4KQX-1-AC fix- PLIV-Lo Est . Resul''ts ; N
SAC . . . . . . . .. XX 1 15 KJ 01 Dry Weight : . . : N
Method . . . . : WATER / Hydrocarbons, Volatile Petroleum (8015B)

Analysis Date : 7/23/02
Inject Time . . : 10 :50 Inject Vol : 1.0 Units : mL
Analyst . . . . . . : 400784 ili Ao
Dil Factor : 200.00/1'Linstr File : F722119 .R
Instr IDL FIA Column : RTX-502 .2 ID : .53
Sampling date . . . . . . . : 7/11/02
Leach Date . . . . . . . . . . : 0/00/00
Leach Batch . . .

. . . . . . :Buffer Type . . . . . . . . . :
Leach Weight . . . . . . . . : .0
Leach Volume . . . . . . . . : 0 Units :
Entered by . . . . . . . . . . :HERMANK 7/23/02 13 :30 :25
Prep Comments . . . . . . . :
Analysis Comments . . . :
Result Units . . . . . . . . :ug/L

Date 7/23/2'
Time 14 :30

Report Results : Y
Sig Fig Alg. . . : A
Upload . . . . . . . . : Y

SW846 / 8015B

Prep Date . . . . : 07/22-07/23/02
QC Batch. . . . . : 2204349
m1c; Run Number : 2204141
Prep Time . . . . : 9 :30-11 :44
Init Ngt/Vol. : 5 units: ML

Final Wgt/Vol: 5.00 Units: mL

pl-'[ Values . : 1) .0 1) .0 2) .0

Extract Solv . : Amt . . : .0

Ex.change Solv : Amt . . : .0

Spike . . . . :

Suxrogate : 02GCV0128

PSRL Flag : N

Total Solids . : .00

* Exc Data Report
SYN# Analyte SPK Code Result / Limit MDL Qual Qual
02861 Gasoline Range Organics 65371.2717 20000 3828 .2

Exc Spike Measured Percent Data Report
SYN# Surrogate Recovery Code Amount Amount Recovery Qual .1aual

03770 4-Bromofluorobenzene (GRO) 4000 4188 .2 Z104 .70541
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Software Verslon: 4 .1<IL22>
Sample Name : H2GI20123-001 TJme : 7/23/02 13 :35
Sample Number : E4KQXlAC Study : PH<2
Operator ftK- Kw-?-o
7 trument : GCF Channel ~: B A/D mV Range : 1000

jSampler :
Rack/VIal : 0/0

Interface Sertal # : 2199570186 Data Acqu:Lsit: :Lon T:Lme : 7/23/02 10 :50
Delay TIme : 0 .00 m1n .
End TIme : 32 .50 m1n .
SamplIng Rate : 1 .1110 pts/sec

Raw Data FIle : E :\GCF\F722119 .RAW
Result FIle : E :\GCF\F722119-RST
inst Method : E :\GCF\AF072202 from E :\GCF\F-,F22119 .RST
Proc method : E :\GCF\BF0722RG .mth
Callb Method : E :\GCF\BF0722RG.mth
sequence r1le ; E :\GCF\AF072202 .SEO

Sample volume : 1 .0000 Iva, Area Reject~ 0 .000000
sample Amount : 1 .0000 Dllultlon Factor 200 .00

-I- M 0 W r- C14
C~k K) 0 CN CO 00 LO
0! ,q 6 C4 W; C6

Cn
(D
CY

UJ UJ
z <
UJ

UJ r14 tx
M z M

M V) En

4 6 8 10 12 14 16 18 20 22 2-4
Time (min]

GCF Tc>-tal Pux-geablo Hyd=oaa=bons

Time Component Raw AMT Adjusted Area Height DIVISOR MULTIPLIER Cal . Delta PT
(min) Name
--- --------------------- -----------------

Amount
---------------

W-81
------------

EPVJ
---------------------

Range
----------------

1%]
-----------

,
15S 80158/GRO

:
422 61SG 84523 .1130 1658256.61 283527 .45 1 .00 1 .00 0 .0000

1 :874 QC comp
-------- ------------

-95:7592
------------ --- -

-19151 .8413
-- -- -----

375739.44
----- -

65S65.36
- --

1 .00 1.00 0 .0000
- -----

326.e564
- --

65371 .2717
-- -----

2033996 .06
--- -- --
349092.01

-----------
2 .00

--------------
2.00

---- -- -

Group Report For : QC comp

Time Component Raw AMT Adjusted Area Height
[min]
-

Name
---- -- ----

Amount
-- -

(Pv . al
----

NV)
-- --

13 .600
------------ -- -
SURR a,a,a-TFT

------- ----
21.2643

-------- ----
4252 .6537

- ---- ---
98204.88

---------
13935.46

19 .874 ISD I-CI-4-Fluoroben 42 .7609 -------------- 202042.31 33154 .76
23 .521 BFB

---
20 .9411 4198 .2164

-- -
75412.25

---- ---
18475.14

--------------------------- ---------------
84 .9662

-- ----------
8441 .0701

-----
375739 .44

---------
65565.36

F )rt stored In ASCII f1le : E :\GCF\F722119 .TXO

DIVISOR MULTIPLIER Cal . Delta RT

---------
Range

-----------------
E%]

-- ---
1 .00 1 .00 0 .0998
1 .00 1 .00 0 .0816
1 .00 1 .00

--- -----
0 .0502

-----------------
3 .00

---------
3 .00

32

GCF FID



Result FIle : F722119 .RST, Printed On 7/23/02 13 :35

Group Report For : 8015B/GRO tw- ftiv-L0

39
page 2

Time Component Raw AMT AdJusted Area Height DivrsoR MULTIPLIER Cal . Delta RT
[min)

Name

---------------------------------
Amount

--------------
Eliv-31

--------------
tliv)

------------------------------------
Range to)
-----------------

7 .899 0 .2621 S2 .4206 760 .29 132 .04 1 .00 1 .00
8.094 MTBE 0 .6607 132 .1432 1916.57 22S.25 1.00 1 .00 -0.41S3
9.530 0 .9148 162 .9672 2363 .64 341.S6 1.00 1 .00
10.030 -2 .2671 -453.4159 2156.62 271.S5 1 .00 1 .00
12.286 BENZENE 0 .1644 32 .8796 1254 .28 208.93 1.00 1 .00 0 .2140
13.600 SURR a,&,a-TFT 21 .2643 4252 .9S37 98284 .88 3.393S.46 1.00 1.00 0.0990
16.462 TOLUENE 172 .7709 34555.7792 1274065.77 23,6702.74 1.00 1 .00 0.0896
19.874 ISD I-Cl-4-Fluorobenzene 42 .7609 ------------- 202042 .31 '13154.76 1.00 1 .00 0.0016
23.S21 BFB

-- --- - --
20 .9411

-------- -
4188 .2164

-- - ------
75412 .2S

- --
1,047S.14

- - -
1 .00

-
1 .00

-
O .OS02

--------------------------- -- - ---- --- ---
257 .3801

- --- -
42923 .8440

- ---- ------
16S0256 .61

--- I -------
263S27-45

---------
9.00

---------- -
9 .00

------ -

Report: stored In ASCII f1le : E :\GCF\F722119 .TXI
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SUM E & I INC

Client Sample ID : CC3002 , KK- M,-JLO
GC Semivolatiles

Lot-Sanple # . . . : H2GI20123-001 Work Order # . . . : E4KQXI~RA Matrix . . . . . . . . . WATER
Date Sampled- . . : 07/11/02 Date Received. . : 07/12/02

Prep Date . . . . . . : 07/16/02 Analysis iDate- . : 07/18/102

Prep Batch #. . . .- 2197266

Dilution Factor : 1 method. . . . . . . . . : SW846 B015B

REPORTING

PARAMETER RESULT LIMIT UNITS MDL

Diesel Range Organics 140 so ug/L 12

PERCEW RECOVERY
SURROGATE RECOVERY LIMITS
o-Terphenyl 98 (28 - 131)
Dotriacontane 115 (37 - 139)
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PDE120 Sevem Trent Laboratories, Inc . Date 7/23/ 2
Page : 1 Data Review Time 9 :4 J

Lot/Sample : H2G120123-001 CC3002 TICs . . . . . . . . .. N Report Results : Y
WO# . . . . . . . : 84KOX-1-AA Est . Results : N Sig Fig Alg . . . : A
SAC . . . . . . . : XX 1 10 KI 01 Dry weight . . : N Upload . . . . . . . . :
Method. . . . : WATER / Hydrocarbons, Extractable Petroleum,(8015B) / SN846 / 8015B

Analysis Date : 7/18/02 Prep Date . . . . : 07/16-07/17/02
Inject Time . . : 13 :54 Inject Vol: 1 .0 Units- uL QC Batch. . . . . : 2197266
Analyst . . . . . . : 014902 Ellen Grett MS Run Number :
Dil Factor : 1.00 Instr File : A718008 Prep Time . . . . : 11 :20- 8 :00
Instr ID : A2E Column : DB-35 ID : .53 Init Wgt/Vol . : 1040 Units : mL
Sampling date . . . . . . . : 7/11/02 Final Ngt/Vol : 1.00 Units : mL
Leach Date . . . . . . . . . . : 0/00/00 PH Values . : 1) 7.0 1) .0 2) .0
Leach Batch. . . . . . . . . : Extract Solv. : MECL2 ATfit . . : SOO.0
Buffer Type . . . . . . . . . : Exchange Solv : Amt . . : .0
Leach Weight . . . . . . . . : .0 Spike . . . . :
Leach Volume . . . . . . . . : 0 Units: Surrogate : 10OUL 02GCSVO67D
Entered by . . . . . . . . . . :GRETTE 7/23/02 8:47 :46 P,SRL Flag : N
Prep Comments . . . . . . . ;
Analysis Comments . . . :
Result Units . . . . . . . . :ug/L Total Solids . : .00

* Exc
-.1",

Data Report
PK Code Result ALimit MDL Oual Oual

138 .8 - 50 11 .815

ent DataExc Spike Measured Per4~~t
Code Amount Amount Recovery Qual

96 93 .83 97 .7R~9,W-h
96 110 .54 115 .q45833

Report

02862 Diesel Range Organics

02425 o-Terphenyl
03388 Dotriacontane
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Software version : 4 .l<lL22>
Sample Name : E4KQXlAA
Sample Number : G120123-1
Operator : ML- ~Wlo

Time : 7/23/02 08 :32 AM
Study : 2197266

I rument GCA Channel : B A/D mV Range 1000
A, -isampler
Rack/Vial' 0/0

Interface-Serial # : 2351570994 Data Acquisition Time : 7/18/02 01 :54 PM
Delay Time : 0 .00 min .
End Time : 28 .99 rain .
Sampling Rate : 3 .1250 pts/sec

Raw Data File : E :\GCA\A071802\A718008 .RAW
Result File : E :\GCA\A071802\A718008 .RST
Inst Method : 1 :\GCA\A071802\071802 from E :\GCA\A071802\A71B008 .RST
Proc Method : .\071802 .mth
Callb Method : .\071802 .mth
Sequence File : E :\GCA\A071802\0'71802 .SEQ

Sample Volume : 1 .0000 Ul Area Reject : 0 .000000
Sample Amount : 1 .0000 Dilution Factor : 0 .96

-n 0= MOW Iro)PO(DrIn "v LO 00 (0 ul)
~4M OW4 0%nG0)r1r- IQ O~ V!,-~ :~noqc~lap~ W~q rl~ rl~ ri OR

"~ -1,1~ -~7 a! "PR 0 ff,~n (a QX~ r-- 00 004mm 00 - W) 1-t V) ul)
W) ~r 'IT u-X0(ToF,- r, 0) -

C4 "
,
"

1
71, 1 H, fill T1,C1"11C,1q "I I I I I

200-=

C:
0 -'O-=
C
C -
(L
W

IL
--:1 11 + +

A

ell

0
z

14 is I
Time [min)

C,
1
4

a-

TPH STANDARD REPOPT

C10-C28 = AREA__Z,&.g_ C10-C28 RESULT Z34 VOL G/ML

C9-C40 AREA - C9-C40 RESULT = OTP/NC32

CS-C24 AREA = CB-C24 RESULT =

Peak
9

Time
[min,

component
Name
----------

Raw
Amount

----- ---

Dilution
Factor

------- --

Adjusted
Amount

Height
101

Area
10-31

PEAK AREA
Factor

-
12

a1
C10-C28

-- --
0 35

--
1 0

-------------
0 33

-------------
117413 0

--------------
349795 87

----------
349

-------- -------------

14 :6 3 C9-C40 9 .17 :53 1:0 880:83 221839 :1 847594 :46_ ___848
---------------------------

917 .88 1.9 881-16 339252 .0 1196390 .33

.

1196

Group Report For : synthetic diesel components

P;ak Time Component Raw Dilution Adjusted Height Area PEAK AREA
(min3 Name Amount Factor Amount (11VI (liv-51 Factor



104Result File : A718008 .RST, Printed On 7/23/02 08 :32 AM page 2
------------------------------------------------------ KV-- tu42-o I-----------------------0 30 n-tetradecane 0.00 1.0 0.00 0.0 0.00

----------------------------
00 7 14 .-dec ne 0.00 1.0 0.00 0.0 0.00 00 9 .21 n-dodecane 0.00 1.0 0.00 0.0 0.00 00 10 07 n-tetracosane 0.00 1.0 0.00 0.0 0.00 00 10:15 n-eicosane 0.00 1.0 0.00 0.0 0.00 00 10 .69 n-hexacosane 0.00 1 .0 0 .00 0 .0 0.00 0

13 11 .21 n-docosane 0.15 1 .0 0.14 195.5 1205.03 114 11 .83 n-hexadecane 0.14 1 .0 0.13 142 .5 1106 .72 10 15 .08 n-octacosane oaoo 1.0 0 .00 0 .0 0.00 00
--------

16 .01
-----------

n-octadecane
---------------

0.00
------------------ 1.0----- 0.00-------------- --

0.0
---- 0.00 0

0.29 9.6
-

0 .28
-------

338 .0
---------------

2311 .75
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RESPONSE TO INTERNAL REVIEW COMU%4ENTS
SHAW ENVIRONMENTAL, INC.

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 2002)

Reference: Comments receivedfrom Mike Gunderson and Tom Siard (dated March 31, 2003)

Comment 1: Rename Tables 3-1 through 3-20 to include "Analytical Results" instead
of "Constituents."

Response: Tables 3-1 through 3-20 will be renamed according to Comment 1 .

Comment 2: Refer to background wells (except PB-BED-M[W26) as "potential"
background wells.

Response 2: Background wells will be referred to as "potential" background wells .

Comment 3: Change IT Corporation to Shaw Environmental, Inc . throughout
document.

Response 3: Concur. Reference to IT Corporation will be changed to Shaw
Environmental, Inc .

Comment 4: Page 1-1, Section 1.0, third paragraph, replace with the following text:
"This report represents an interim document in the RIMS process. The
purpose of this report is to provide a comprehensive summary of all data
collected through October 2002, document key decisions made by the
USACE in conjunction with OEPA and to the extent practical, provide an
evaluation of the data." In addition, add the following text : "This data
evaluation and subsequent recommendations derme the data needs to
complete the RI. As such, this document represents the basis, both in
format and content, that the RI report . The report offinals (Volume I of
the RI/FS) is anticipated to be issued in 2004."

Response 4: Concur. Text will be replaced and added.

Comment 5: Page 1-1, Section 1.0, third paragraph, add the following sentence before
the last sentence : "Note that the quarterly groundwater sampling was
designed to monitor seasonal changes in groundwater quality . As
discussed in Section 6.0 in this report, two general seasons exist in
reference to groundwater recharge, a wet season (October) and a dry
season (April)."

Response 5: Concur. Sentence will be added.
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Comment 6: Page 1-2, Section 1.0, after first set of bullets, add the following text: "In
addition, quarterly groundwater elevation measurements were also
conducted by ICI to support ongoing investigation and remediation
activities at PBOW. This information is critical in the evaluation of
groundwater flow and contaminant transport and is incorporated into
this report."

Response 6: Concur . Text will be added.

Comment 7: Page 1-2, Section 1.1, third bullet, change "completed in 2003" to
"completed in 2004."

Response 7: Concur. "2003" will be changed to "2004."

Comment 8 : Page 1-3, Section 1.1, first paragraph on page, change "both
supplemental soil data and" to "both historical groundwater data (pre-
2001) and." Also, move "Figure 1-2 identifies . . . .other site features:' to
the last sentence in that paragraph.

Response 8: Concur. Changes will be made.

Comment 9: Page 1-3, "Report Organization" should be numbered 1.2. This will also
change the remaining subsections in this section.

Response 9: Subsections will be renumbered accordingly .

Comment 10: Page 14, Section 1.3, third paragraph, add the following sentence after
the second sentence : I~Based on soil investigations completed at the TNT
areas, at least portions of the concrete foundations remain in place."

Response 10: Sentence will be added.

Comment 11 : Page 1-5, Section 1.3, item number 4, add the following sentence: "As
previously noted, recent soil investigations completed at the TNT areas, at
least portions of the concrete foundations remain in place:'

Response 11: Concur. Sentence will be added.

Comment 12: Page 2-1, Section 2.1, second sentence, change "lake" to "lacustrine
sediments" and remove "sediment?' at the end of the sentence.

Response 12: Concur . Changes will be made.

Comment 13: Page 2-2, Section 2.2.2, second paragraph, fifth sentence, change IIBTE3VI
to "hydrocarbons."

Response 13: Concur. Change will be made.
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Comment 14: Page 3-2, Section 3.1.1.1, first paragraph on page, add "through the
wastewater settling tanks and pump house' in the second complete
sentence .

Response 14: Concur. Text will be added .

Comment 15: Throughout text, change "preliminary screening levels" to RBSCs.

Response 16: Concur . Changes will be made.

Comment 17: Page 3-3, Section 3.1.1.1, first complete paragraph on page, add "except
wells PB-TNTA-MW10 and PB-TNTA-MW1111 at end of first sentence.

Response 17: Concur . Text will be added.

Comment 18: Page 4-1, Section 4.1, first paragraph, change "chemical parameters
above preliminary screening levels" to "nitroaromatic contamination."

Response 18: Concur . Change will be made.

Comment 19: Page 4-1, Section 4.1, last paragraph on page, remove "subsurface soil
sampling."

Response 19: Concur . Text will be removed .

Comment 20: Page 4-2, Section 4.2, add the following text before last sentence : "Note
that only the initial phase of sampling locations are shown on Figures 4-1,
4-2, and 4-3. Locations of remaining samples were to be based on field
screening results."

Response 20: Concur. Text will be added.

Comment 21: Page 4-3, Section 4.2, add the following text at end of section: "It should
be noted that this investigative technique was previously used at PBOW
to collect groundwater samples. During the 2000 source area
investigations, groundwater samples were collected at approximately
90% of all attempted sampling locations. This supports the validity of
both the sampling method employed and the interpretation of the
discontinuous nature of overburden groundwater."

Response 21: Concur. Text will be added .

Comment 22: Page 4-8, Section 4.6, add the following sentence before the first complete
sentence on page: "As previously noted in Section 4.5, this well could not
be properly developed and sample results, particularly for inorganic
analyses, may not be representative of site conditions."
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Response 22: Concur . Sentence will be added.

Comment 23: Page 6-1, Section 6.1, add the following sentence at end of paragraph :
"Note that elevations were corrected for those wells with free product."

Response 23: Concur . Sentence will be added.

Comment 24: Page 6-2, Section 6.2, fist paragraph on page, text needs to be moved into
appropriate subsections (6.2.1 and 6.2.2).

Response 24: Concur . Text will be moved.

Comment 25: Page 6-2, Section 6.2.1, first sentence, remove "is a water table aquifer
that."

Response 25 : Concur. Text will be removed.

Comment 26: Page 6-8, Section 6.4, first paragraph, third sentence, replace "November
2000 PRG screening levels and background 95th upper tolerance limits
(UTL) have been used to evaluate" with "As discussed in Section 5.4,
RBSCs are provided for comparison purposes for."

Response 26 : Concur. Text will be replaced .

Comment 27: Page 7-7, Section 7.3.3, add the following text after the second paragraph :
"The following paragraphs evaluate specific inorganics which exceed the
RBSC and appear to be relatively elevated in one or more samples. The
following discussion focuses on the NMCs."

Response 27: Concur. Text will be added.

Comment 28: Ne 7-8 through 7-10, Section 7.3.3, replace "exceeds the background
95 UTL of .. . 11 with "is elevated."

Response 28: Concur . Changes will be made.

Reference: Comments receivedfrom Mary Hall (dated April 1, 2003)

Comment 1 : Make necessary changes to table of contents to match text.

Response 1 : Concur . Table of contents will be updated after all editing changes are made.

Comment 2: Page ix, List of Figures, add spaces as necessary to Figures 3-1 through 3-
3.

Response 3: Concur . Spaces will be added.
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Comment 4: Page xii, List of Acronyms, update as necessary.

Response 4: Concur . List of Acronyms will be updated after all editing changes are made.

CommentS: Change IT Corporation to Shaw Environmental, Inc. throughout
document

Response 5: Concur. Reference to rr Corporation will be changed to Shaw
Environmental, Inc . .

Comment 6: Page ES-4, first sub-bullet, change 112000311 to 112003 .11

Response 6: Concur. Change will be made.

Comment 7: Page 34, Section 3.1.1.1, first paragraph, spell out pg/L the first time that
it is used. Also same paragraph, third sentence, add a space between 1.3
and pg/L.

Response 7: Concur. Changes will be made.

Comment 8: Page 3-4, Section 3.1.1.1, last paragraph on page, add [ILCR] in the
second sentence, change 11TRTA11 to 11TNTA11 and spell out FFS in the
last sentence of the paragraph.

Response 8: Concur. Changes will be made.

Comment 9: Pages 4-3 through 4-11, subsections need to be renumbered.

Response 9: Concur. Subsections will be renumbered.

Comment 10: Table 4-2, 112S and pH need to be added and deflned belowthe table.

Response 10: Concur. These will be added and defined to Table 4-2 .

Comment 11: Table 5-1, IDW, T/D, and TCLP need to be added and defined below the
table.

Response 11: Concur. These will be added and defined to Table 5-1 .

Reference : Comments receivedfrom Bill Hedberg (dated March 31, 2003)

Comment 1: Page xiv, List of Acronyms, add TSS.

Response 1 : Concur. List of Acronyms will be updated after all editing changes are made.
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Comment 2: Page ES-2, first paragraph, third sentence, change "combined" to
"connected."

Response 2: Concur. Change will be made.

Comment 3: Page ES-2, last paragraph on page, change "The similarity based upon
the majority of wells with hydrocarbon detections screened in the
Delaware Limestone, . ..found in the Delaware Limestone" to "The
similarity is based upon the majority of wells with hydrocarbon
detections are screened in the Delaware Limestone, .. .found in the
Delaware Limestone."

Response 3: Concur . Changes will be made.

Comment 4: Page ES4, second bullet, add the following sentence: "Prior to
abandonment, an additional groundwater sample was collected and
analyzed for nitroaromatic compounds, metals, and water quality
parameters."

Response 4: Concur . Sentence will be added.

Comment 5: Page 4-10, first word on page, change "further" to "farther." Second
sentence on page, change "Unlike the pumping test, it covers . . . site than
slug test." to "Unlike the slug test, a pumping test covers .. .site than slug
test."

Response 5: Concur. Changes will be made.

Comment 6: Page 6-1, Section 6.2, second paragraph, second sentence, add
"overburden/weathered shale' after "shallow."

Response 6: Concur. Text will be added .

Comment 7: Page 6-2, Section 6.2, first complete sentence on page, change "Because
bedrock groundwater level interpretations for November 2001 were very
similar to May 2002, Figure 6-3 was constructed to show the new
interpretation of groundwater flow as Figure 6.411 to "Because bedrock
groundwater level interpretations for November 2001(Figure 6-3) were
very similar to May 2002 (Figure 6-4), the November 2001 data was
contoured to qualitatively honor the groundwater flow data obtained
from the six wells screened in limestone bedrock installed in the Fall
2001.1'

Response 7: Concur. Changes will be made.

Comment 8: Page 6-5, Section 6.2.2, change "November 2002" to "November 2001.11
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Response 8: Concur. Change will be made.

Comment 9: Page 6-6, Section 6.2.4, third sentence, change "my" to 61may."

Response 9: Concur. Change will be made.

Comment 10: Page 6-9 and throughout remaining subsections, insert commas as 1000
separator .

Response 10: Concur. Commas will be added as necessary .

Comment 11: Page 6-12, Section 6.4.3.2, 2002 Wet Season Sampling Event (April),
change Ile3xceeded" to "exceeded."

Response 11 : Concur. Change will be made.

Comment 12: Page 6-13, Section 6.4.3.4, third sentence, add a space between IIRBSCsII
and "have."

Response 12: Concur. Space will be added.

Comment 13: Page 6-20, Section 6.4.6.4.2, 2002 Wet Season Sampling Event (April),
third sentence, remove "(2-ethylhexyl)phthalate .11

Response 13 : Concur. Text will be removed.

Comment 14: Page 6-26, Section 6.4.10, second sentence, remove "PAHs.11

Response 14: Concur . Text will be removed.

Comment 15: Page 6-27, Section 6.4.10, first complete paragraph on page, change
"sufficient" to "Insufficient."

Response 15: Concur . Change will be made,

Comment 16: Page 7-7, Section 7.3.3, third paragraph, add "sulfide" to last sentence
after "hydrogen."

Response 17: Concur. Text will be added.

Comment 18: Page 8-1, second bullet, add the following sentence : "Prior to
abandonment, an additional groundwater sample was collected and
analyzed for nitroaromatic compounds, metals, and water quality
parameters."

Response 18: Concur. Sentence will be added.
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Comment 19: Page 8-2, fourth bullet, last sub-buffet, change "contaminate" to
"contaminant."

Response 19: Concur. Change will be made.
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RESPONSE TO COMMENTS
OMO ENVIRONMEENTAL PROTECTIONAGENCY, DIVISION OF

EMERGENCY AND REMEDL4L RESPONSE
2002 GROUNDWATER DATA SUMMARY AND EVALUATIONREPORT
FORMER PLUMBROOK ORDNANCE WORKS,SANDUSKY, 01110

(Report dated August 29, 2002)

Reference: Comments receivedfrom Ron Nabors (datedNovember 08, 2002) .

Risk Assessment Comments

Comment 1: Appendix0 and Tables in Appendix 0. For the background concentration,
you should default to the maxinium detected concentration of a constituent
when the calculated 95% UTL exceeds the maximum detected concentration.
Therefore, the background concentration for each individual constituent is
the lower of the niaximum detected value or the calculated 95% UIL. Revise
these tables (specifically Table 0-1, since screening should be conducted
using unfiltered samples) to include a column titled "Background
Concentration" or "Background Screening Concentration" that specifies the
point value used as the screening concentration. Filtered samples are not
used in the risk assessment for evaluating exposure, but can be discussed in
the uncertainties section of the risk assessmenL What conclusions can be
made from comparing the unfiltered data to the filtered data? A discussion
should be included which addresses this, especially since both sample types
are presented in this report. All tables should be revised to address this
comment. In addition, please state whether or not the information presented
in Table 0-3 and04 is filtered or unrdtered data?

Response 1: Based on the agreements reached at the September 11, 2002 meeting in Sandusky,
Ohio, the lesser ofthe MDC and UTLvalues will be used. This agreement is
consistent with the approach used for background screening of soils at PBOW and
is a conservative approach. The tables will be edited to reflect this agreement.
Appendix L (former Appendix 0) (Section L.1 .4, Calculation of Summary of
Statistics) will be modified to incorporate the revised background screening
approach, the use of statistical population testing (as mentionedduring the
September 11, 2002 meeting), and pertinent uncertainties related to the statistical
evaluation ofbackground. Additionally, background data summary statistics
tables will be removed and submitted in a future report pending additional
background analytical data .

It is agreed that unfiltered samples will be quantitatively evaluated in the risk
assessment. However, comparisons of filtered versus unfiltered data have great
utility in distinguishing between metals that are associated with suspended
particulates versus those that are truly in solution . Chapter 7.0 provides
geochemical evaluations of several metals that exhibited elevated concentrations
in site groundwater. As stated on Page 7-6 :
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"A standard graphical technique for comparison of a set of filtered and unfiltered
samples is to plot the ratio offiltered to unfiltered concentrations on the X-axis,
and the corresponding unfiltered concentrations on the Y-axis (only samples with
detectable concentrations in the filtered and unfiltered splits can be plotted) . Ifthe
majority ofthe detected concentrations of an analyte in the unfiltered samples are
in true solution, then those samples will line up on a near-vertical trend that is
centered around a filteird/unfiltered ratio of LO. The major elements with high
solubilities, such as sodium and magnesium, commonly display this pattern .

If an analyte is mostly present in particulate fDrm, then the filtered/unfiltered ratio
will be lower than unity, and the departure from unity will increase at higher
unfiltered concentrations . This effect can beidentified on the graph as a trend with
a negative slope (lower filtered/unfiltered ratio at higher unfiltered concentrations) .
Elements that are usually present as suspended particulates, such as aluminum,
arsenic, and chromium, commonly display this pattern if no contamination is
present. However, if some of the samples contain arsenic as a herbicide or
chromium in hexavalent form, then those samples will have roughly equal filtered
and unfiltered concentrations, and will plot offof the trend established by the
uncontaminated samples."

The utility of the filtered/unfiltered comparison described in the above paragraph
is demonstrated by the plot shown on Figure'7-2 . This plot compares unfiltered
iron concentrations versus filtered/unfiltered ratios for the site and background
samples. As discussed on Pages 7-9 and 7-10, sample CB3012 contains the
highest unfiltered iron concentration (257,000 ggtL) among site samples but
exhibits the lowest filtered/unfiltered ratio (0.0007) and Hes on the linear trend
(with a negative slope) that is visible on the plot. These observations indicate that
iron in sample CB3012 is associated with background-related contributions from
suspended particulates. It is noted that an agreement was reached during the
September 11, 2002 meeting to eliminate Sample CB3012 as an outlier.
A new subsection, Comparison of Filtered and Unfiltered Data Sets, will be added
to the end of Appendix Section 0.2 that will incorporate the above paragraph from
Page 7-9 ofthe August 29, 2002 draft . Site-to-background comparisons will
employ these plots, as appropriate, to distinguish between inorganic analytes that
are associated with suspended particulates and those that are in solution .

Comment 2: Executive Summary, vage ES-1, third varagraiDli. Copy thelast paragraph
of Section 1.0 (i.e., "Thefieldactivities were conductedpursuant to . ....) and
add this information to theend of the third paragraph of theexecutive
summary. Since some folks will only read theexecutive summary, it is
importantto state that all work was conducted Mowing an approved work
plan.

Response 2: The last paragraph of Chapter 1.0 (i.e ., "Thefteld activities were conducted
pursuant to . . . . ) will be added to the end of the. third paragraph of the executive
summary .

KN3\PBOW\02 GW)C&R\OEPA.doc\6/17I03(1 :06 PM) 2



Comment 3: Executive Summary, ipam ES-2, fourth Para Revise the second
sentence to state (revisions in bold) 4'Tbe analytical results from these
samples were used to establish site-specifle background concentrations for
naturally occurring, inorganic constituents (Le ., metals, PAE[s, BTEX)." The
last sentence of this paragraph states that there may be a natural source of
MEN and BTEX, but does not indicate what that source may be. Please add
to the end ofthe last sentence (bold) 11 . . . . . .but these compounds may have a
natural source, such as (add in sentence about shale that appears in other
portions of report).

Response 3: IT made revisions to the statement to be inserted because BTEX and PAHs are not
inorganics . The second and the last sentence of the fourth paragraph in the
executive summary will be revised to "The analytical results from these samples
were used to establish site-specific background concentrations for naturally-
occurring BTEXand polynuclear aromatic hydrocarbons (PAEO and for
inorganic constituents:' The last sentence in the paragraph will be changed to
"Detectable BTEX and PAHs are also present in background bedrock
groundwater at the PBOW facility and are, therefore, believed to have a natural
source, such as from the natural petroleum in the Delaware Limestone (PB-BED-
MW24) and from the petroliferous shale (PB-BED-MW20, PB-BED-MW25, and
BG8-BEDGW-001) ."

Comment 4: Executive Summary. page ES-3. flrst ParagraiDh. Please note that this section
may need to be revised based on specific comments regarding the
background UIL. When discussing comparisons of site related data to
background, revise text to clarify that comparisons are made to the
background concentration, rather than stating background 95% UTL. The
point value selected as that background concentration for a constituent may
or may not be the calculated 95% UTL value ifthis calculated value exceeds
that maximurn concentration detected.

Response 4: The text will be revised to state that background screening values will be
evaluated after completion of the second round ofbackground sampling,
scheduled to be performed in April 2003 .

Comment 5: Executive Summary. page ES-3, last Paraeraph. First bullet should be
revised to summarize path forward and additional sampling as discussed
during theSeptember 11, 2002 meeting at the NASA Plum Brook facility.

Response 5: The recommendations will also be revised to include final September 11, 2002
meeting agreements . The recommendations will be as follows :
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* Background data determinations :

Groundwater sampling of background wells will be conducted for two
additional events to verify the realiVv of the nitroaromatic detections, to
justify background well localities, and to obtain additional background
analytical data . The sampling events should be conducted in October
2002 (dry season) and April 20003 (wet season) .

Existing analytical results from monitoring well PB-BED-MW26 will
not be used in the background calculations because data was
determined to be "outlier" data .

Only unfiltered groundwater data (both on-site and background) will
be used for screening and risk assessment purposes .

Background groundwater data values will be limited to include only
data from 2001 through 2003 obtained by low-flow sample collection .
Data collected by means of a bailer can be used in qualitative
discussions of risk uncertainty or to provide further evidence in a risk
assessment as needed .

- If sufficient low-flow data is present for each AOC, then only that data
will be used for statistical analysis . Bailer obtained data can be used in
the absence of low-flow data but should be discussed in a risk
uncertainty section .

- The lesser value of the "Upper Tolerance Level" and the "Maximum
Detected Concentration" should be used for background screening of
inorganics .

Statistical population testing will be used to determine whether
detected concentrations of inorganics are associated with background
conditions .

Abandon monitoring well PB-BED-M)V27 due to potential hazardous
gaseous emissions and public concerns .

Toluene contamination is present in the shallow water-bearing zone at the
Upper Toluene Tanks Area . Additional overburden soil and groundwater
investigation activities should be conducted in the area to identify the
extent of the toluene plume and prevent possible plume migration into
Plum Brook.
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Monitoring wells have not been installed at the Middle Toluene Tanks
Area, located approximately 1,500 feet southwest of the intersection of
Fox Road and Taylor Road. Based upon the results from the Upper
Toluene Tank Area, consideration should be given to the installation of
overburden water-bearing zone wells at the Middle Toluene Tank Area (to
assess possible toluene contamination in the overburden groundwater) and
bedrock wells at the Middle and Lower Toluene Tank Areas (to assess
possible toluene contamination in the bedrock groundwater), if deemed
necessary.

Install one additional bedrockmonitoring well in the Pentolite Road Red
Water Ponds Area to monitor bedrock contamination.

Determine extent of nitroaromatics in groundwater downgradient of the
north fence line by:

Conducting a local off-site private wells survey to determine the
number of private wells, construction information, and availability for
sampling .

- Evaluating off-site nitroaromatic migration through private well
sampling (if possible) .

Installing downgradient bedrock monitoring wells for contaminant
assessment, if necessary .

Collect additional data on the Garage Maintenance Area pumping rates
and the reactor sump well pumping rate/cycles to support groundwater
modeling .

Planned Activities

0 Complete site-wide groundwater model (2003).

0 Complete site-wide groundwater risk assessment (2003) .

Comment 6: Section 3.1.1.3 TNT Area C. page 3-11, last . The path forward
regarding soff remediation at TNT Area C should be summarized and
included.

Response 6: Information will be added following the last paragraph in Section 3.1 .1.3
regarding soil remediation of TNTC. The paragraph will be "In 2002, IT prepared
a Draft Feasibility Study for TNTC. The study recommended excavation, ex-situ
stabilization and off-site disposal as a nonhazardous waste of 1,407 cubic yards of
metal contaminated soil, excavation and off-site treatment/disposal at a Subtitle C
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hazardous waste TSDF of 57 cubic yards of PCB-contarninated soil, and in situ
chemical oxidation of4,569 cubic yards ofsoil contaminated with nitroaromatics
compounds. The total cost of the alternative is estimated to be $558,000 (IT,
2002e) ."

Comment 7: Section 3.1= Pentolite Road Red Water Ponds, page 3-15 to 3-16 : When
discussing the path forward regarding remedial action at this area, please
state that the excavation and off site disposal is being proposed as the best
remedial alternative and most cost effective since this FS report has not yet
been reviewed or commented on by the Ohio EPA.

Response 7: The alternative recommended for the soil remedial action of the PRRWP and the
Interim Action Memorandum will be stated as being "proposed" .

Comment 8: Section 5.1 Analytical Program and Methodologies, Page 5-1 . first
. Define SPLP and explain what this analysis is and how this data

is going to be used in this investigation. Allso, why was this analysis
conducted only for nitroarornatics and not other COCs?

Response 8: Synthetic precipitation leaching procedure (SPLP) is an analytical procedure
performed on soil to determine what effect precipitation will have on contaminants
and the possible analytical concentrations that may be "leached" or removed . The
SPLP analytical procedures may or may not The used in fmal remedial action
determinations . Based on comments from USACE-CX, it is agreed that the SPLP
soil data is not pertinent to this report. All soil SPLP data will be removed from
this report and provided to the USACE under separate cover at a later date .

Comment 9: Section 5A Screening Criteria, second a -g-arauh. va e 5- . Please provide
the rationale for selection 20xResidential Tap Water PRG as the screening
criteria for SPLP data? Use of the Region 9 Soil Screening Levels for the
Mgration ofSoil Contaminants to Groundwater at a DAF=20 may be a
more appropriate source to use for screenmg, since this value is specific to the
evaluation of the potential for contaminants in soil to migrate to groundwater
at levels that would result in unacceptable risks .

Response 9: All soil SPLP data will be removed ftom the report andprovided to the USACE
under separate cover.

Comment 10: Section 5A Screenina Criteria, last vara aph, Page 54. For risk purposes,
background comparison is appropriate only for those constituents that are
naturally occurring, inorganic chemicals. PAE[s and BTEX can result from
either anthropogenic or natural sources and at this stage of the investigation,
it is not appropriate to eliminate further evaluation ofthese suspected
anthropogenic compounds based on comparison to background. These
constituents must be retained as contaminants of potential concern and
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evaluated in the risk assessment. Discussion ofthe concentrations of these
constituents to the concentrations detected in background wells can be
included in the uncertainties section, since it is very difflcult to determine the
site-specific contribution of these types ofcontammarits when multiple
sources are present Revise the discussion to address this cornment or else
include an uncertainties section and move this discussion to that section of
the report. In addition, please note that only unfiltered groundwater data is
used for comparison to PRGsand for decision-making regarding exposure.
The comparison of unfiltered samples results to filtered sarnple results can be
presented and discussed in the uncertainty section.

Response 10: Background data is not being evaluated in this report . This information will be
included in a report following additional background sampling.

Comment 11: Section 6.4 Analytical Results, Page 6-7. Ensure that the correct point value
is being used for the background concentration - see CominentNo. ??
above. Analytes that were not detected should be evaluated to ensure that
the detection limits were less Chan the level of concern (i.e., PRG screening
level) and should be included in the report.

Response 11: Two additional background sampling events are scheduled for additional
background analytical data (October 2002 and April 2003) . Because the
background data has not yet been finalized, all background values will be removed
from this report .

Comment 12: Section 6.4.13, Summary of Sampline Events,me 6.9. Since nitroaromatics
were detected at levels exceeding PRGs during the wet season, is there a
possibility that a source of contamination in surrounding media, such as the
soil, could be releasing contaminants and these contaminants migrating to
groundwater during wet season, stonn events, etc.?

Response 12: There is a possibility that there is continued leaching of nitroaromatics from soil.
The current plan is to execute soil remedial actions at TNTB, TNTAnMC, and
PRRWP. Groundwater will be evaluated in a FS upon completion of the
groundwater risk assessment .

Cominent 13: Section 7.1.1 Back2round Distribution ofInor2anics. PAHs. and BTEX in
Bedrock Groundwatm vage 7-1 . For risk purposes, background
comparison is appropriate only for those constituents that are naturally
occurring, inorganic chemicals . PAMand BTEX can result from either
anthropogenic or natural sources and at this stage of the investigation, it is
not appropriate to eliminate further evaluation of these suspected
anthropogeme compounds based on comparison to background. These
constituents must be retained as contaminants of potential concern and
evaluated in the risk assessment However, this discussion can be included in
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the uncertainties section. Revise the discussion to address this comment or
else include an uncertainties section and move this discussion to that section
of the reporL In addition, please note (at end of ffht paragraph) what the
potential natural sources ofPAE[s in the groundwater could be.

Response 13: See response to Comment No. 10 . The source for the PAHs would be from the
naturally-occurring concentrations ofpetroleum hydrocarbons . Additional
information for the potential source ofcontamination will be added to the report .

Comment 14: Section 7.0 Conclusions. Ensure that the resolution of the above comments is
incorporated into the appropriate discussion within the conclusions section of
this report.

Response 14: Previous information in the conclusions section concerning the background
distribution of inorganics, PAHs, and BTEX will be moved to an individual
section discussing the background (Section 5.4) . Therefore, conclusions of the
background summary including BTEX and PAH sources will be inserted into the
conclusions section ofthe report .

Comment 15: Section 7.4. second paragraph, Paze 7-13: How will groundwater flow be
affected if the pumping ceases near the reactor facility? Is this a possibility in
the future?

Response 15: At present, it is unknown how the groundwater will be affected if pumping of the
sump wells would be discontinued, but the thought would be that the long shaped
trough would be affected and therefore water levels in trough vicinity wells
increased. The groundwater flow direction would stiff basically be the same,
northeast toward Lake Erie . A groundwater flow model is presently being
prepared which will be calibrated to existing site conditions which win simulate
the effects of the reactor wells sump pumps in operation . Simulation of
nonpurnping conditions can be done ; however, the model will need to be further
evaluated for accuracy once the sump wells pumping are turned off. Data from
monitoring wells without the pumps operating, for an extended period of time,
must be available to verify the accuracy of the groundwater model.

The pumping will eventually cease at the reactor facility. The reactor facility
decontamination and decommission efforts are suspected to be complete by 2007
and at or before that time, the sump wells will be removed.

Comment 16: Section 8.0. The recommendations should be revised to reflect discussions of
path forward during the September 11, 2002 meeting, which was held at the
NASA Plum Brook facility. In addition, state the objective (or what one
hopes to accomplish or find out) of each of the bulleted recommendations.
For instance, is the objective of the off-site private well survey to determine if
contaminants are migrating off site and impacting private wells?
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Response 16: Agreed . The recommendations will be revised to reflect the September 11, 2002
meeting and the objectives of each ofthe recommendations will be included . Note
that the revised recommendations are listed in response to OEPAComment No. 5 .

Comment 17: Section 8.0. Planned Acd]jg% page 8-1. A work plan (specific to each
planned activity) should be produced and submitted for review prior to each
planned activity.

Response 17: A Risk Assessment Work Plan will be completed for the site-wide groundwater
risk assessment . A work plan for the groundwater modeling effort is not required
by the Scope ofWork. However, periodic updates to the model will be provided
to the USACE and OEPA as work progresses .

Ground Water Comments

Comment 18: To date, IT has collected 21 ground water samples from a total of5
monitoring wells over a 5-year period at the NPBS. The monitoring wells
noted in the table below are located upgradient and along the southern and
western edges of the NPBS property. Ohio EPA requests that IT review the
table below to confim its accuracy as the table was generated from data
contained in Section 7.0, Tables 4-4 and 6-3, and Appendices D and 0 of the
above reporL

Installation Sam#ft
Well Date Depth/Monitored Unit Date(s)

rr-BG8-BEDGW-001
.

OW20197 TOlent..F-m. 1M7/97
(limestone & shale) 05/15/98

09/27/01
OM6/02
0403102
07/12J02

PB-BED-MW20 11/13194 48.5/Ohio Shale 11/17/97
O-V28/98
09/26/01
01115M
4 020 104/

017/10/02
PB-BED-MW24 09/13/01 41/Delaware Limestone 10/09/01

01/17/02
04103102
07/12t02

PB-BED-MW25 09/12/01 38/01entanp F~iL 10/05/01
(limestone & shale) 01/16t02

04/03(02
0711IM2

PB-BED-MW26
I

0/01
i

57.75/01entana Fm
i

OM7/02
It7 (limestone & shale)

Notes: Depths infeet below land surface.
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Response 18: The above noted table was reviewed and the following corrections made: 1) Well
installation date of PB-BED-MW20 was revised from 1994 to 11/13/94,2) Total
depth ofmonitoring well PB-BED-MW20 was changed from 49.5 feet to 48.5 feet
(from review of borelogs, 1 foot ofrock core was left in borehole), 3) Monitoring
well PB-BED-MW26 is believed to be screened in the Olentangy Formation, not
the Ohio shale (contact between the Ohio shale and Olentangy at 41 .5 feet bgs as
shown by the borelog, photographs, and revised cross-sections) .

Comment 19: Per Appendix 0 ofthe above report, IT calculated filtered and unfiltered
inorganic background concentrations in the bedrock saturated zone using
95% upper tolerance limit (UTL) statistical methodologies. rr appropriately
utilized one-half of the value of the reporting limit for each analyte to replace
non-detects in background calculations. IT also appropriately evaluated
background distributions (normality) and outhers for each inorganic dataset
from each background well.

OhioEPA attempted to recalculate several of the background concentrations
noted on Tables 0-1 and 0-2 ofAppendix 0 using 95% UTL methodologies
noted in the USEPA document entitled, USEPA, 1989, Office of Solid Waste,
Waste Management Division, Statistical Analysis of Ground-Water
Monitoring Data atRCRA Facilities, Interim Final Guidance, April 1989,
and also using the 95% UTL Chebyehev Method utilized by IT. IT states
that they utilized a total of 21 ground water samples from the background
monitoring well network in the calculations but it is unclear exactly which
ground water analytical results noted in Appendix0 were used in the
calculations. Ohio EPA requests that IT prepare a table that notes which
ground water samples (laboratory ID#) and corresponding inorganic
analytical results were used in the calculations.

Response 19: Because a set of background wells has not yet been finalized, summary statistics
on background data will not be presented in the revised report. A discussion of
methodology for deriving background screening criteria will be retained .

Comment 20: As a result of the September 11, 2002 meeting at NPBS, the following
resolutions and approaches to collecting and generating a background
database for the bedrock saturated zone in support ofthe sitewide ground
water investigation at the site were tentatively agreed upon. The USACE will
submit a revised statistical approach in a future sitewide ground water
investigation report to OhioEPA for review and concurrence .

Response 20: Agreed . See response 19.

Comment 20a: Background monitoring well PB-BED-MW26 recharges very slowly and is
very turbid. It was installed on September 9, 2001 and wasnever fully
developed as its yield was very low. Therefore, this well will be removed
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from the background network. ft will be utilized as a ground water surface
elevation point only.

Response 20a: As discussed and agreed in the September 11 2002, meeting, groundwater
analytical results from monitoring well PB-BED-MW26 will not be used in the
background data calculations.

Comment 20b: The USACE will sample the entire background bedrock monitoring well
network (PB-BED-MW24, IT-BG&BEINGW001, PMED-MW25, and
BED-MW20). with the exception of PB-BED-MW26, in October 2002 and
April 2003. The two sampling dates represent the dry and wet seasons at the
NPBS. Ground water samples will be collected using low-flow
methodologies. The purpose of this additional sampling is in part, to evaluate
the presence of certain nitroaromatic compounds previously detected in
background bedrock wells BED-MW20, PB.BED.MW24, and PB.BED.
MW25 during the April 2002 sampling event. If nitroaromatic compounds
are not detected in the above wells during either of the next two sampling
events, then the USACE may exclude analytical results, from the April 2002
sampling event in the background calculations. Ifthey are detected, then the
USACE will evaluate the above wells to detern-dne they are truly
representative of background conditions in the bedrock zone. Ohio EPA will
work closely with the USACE to resolve this issue.

Response 20b: As discussed and agreed in the September 11, 2002 meeting, the background
monitoring wells will be sampled in October 2002 (activity complete) and April
2003 . The monitoring wells will be sampled by low-flow methodology, if
possible, or by a bailer if water drops below 0.5 feet (6 inches) from the initial
static measurement. Results ofthe October 2002 sampling effort will be reported
in the October 2002 Groundwater Background Report and results of the April
2003 sampling effort along with previous RI infon-nation will be reported in the
2003 Groundwater Annual Data Summary and Evaluation Report.

Comment 20c: The USACE will calculate both flItered and unfiltered background bedrock
ground water concentrations. However, only unfiltered background bedrock
values will be used for the purposes of a risk evaluation in support of the
sitewide ground water investigation.

Response 20c: As discussed and agreed in the September 11, 2002, meeting, only the unfiltered
groundwater will be used for purposes of risk evaluations .

Comment 20d: The current background database consists of analytical results from ground
water samples collected using both bailer and low-flow sampling
methodologies. Per Ohio EPA direction, the USACE will only use low-flow
sampling analytical results in background bedrock calculations as it is
inappropriate to utilize different sampling techniques to generate a single
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database. Analytical results from background samples collected using a
bailer will be utilized in a qualitative marmer to characterize ground water
quality at the NPBS on a sitewide and area ofconcern basis where
appropriate and applicable.

Response 20d: Agreed. Only groundwater samples collected from the background wells by use
of the low-flow sampling methodology will be used in the background data
calculations. Groundwater samples collected by means of a bailer will be used to
qualitatively address groundwater quality.

Comment 20e: Due in part to the elimination of well PB-BED-MW26 from the background
network, the collection of additional background samples, and the exclusion
of analytical data from the background database which were collected using
a bailer, the USACE will recalculate all of the background bedrock ground
water concentrations for the purposes ofthe sitewide ground water
investigation.

Response 20e : Agreed . The USACE will submit background data calculations that exclude data
from monitonng well PB-BED-MW26 and results from wells collected with a
bailer and will include data from the October 2002 and April 2003 sampling
events . Groundwater data for samples collected via bailer will be used
qualitatively to evaluate groundwater quality.

Comment 20h Upon the completion of the proposed background bedrock ground water
sampling events noted above, the USACE will compile all low-flow analytical
results and determine If an adequate amount ofdata exists to calculate
representative background concentrations. A determination will then be
made U additional sampling and/or well installations are warranted.

Response 20f: Agreed . Revised backgroundsummary statistics will be submitted following
completion of the October 2002 and April 2003 sampling events. This deliverable
is currently planned for submittal in late May 2003 .

Comment 20g: The USACE intends to calculate background bedrock concentrations for 23
target analyte list metals, 17 PAM,and BTEX As stated earlier, a
background database for organic constituents will be developed to address
the occurrence of natural hydrocarbons in the bedrock zone. Constituents
for which background bedrock concentrations will be calculated are
provided in Table 1 below.

Response 20g: The electronic data table calculations were submitted to the OEPA by email
September 25, 2002. Additional background data calculations will be submitted
following the completion of the April 2003 groundwater sampling event . These
calculations will be revised and adjusted according to agreements of the
September 11, 2002 meeting.
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Comment 20h: TheUSACE has agreed to prepare and submit a tablettext to Ohio EPA
which includes each individual background bedrock dataset for each
constituent under evaluation, trend analyses ofseveral selected constituents
from the background bedrock monitoring well network, data from
background well PB-BED-MW26 to justify its exclusion from the network,
and a description of each background dataset noting if the analytical result
was rdtered or unfiltered and how it was obtained (baffer or low-flow
sampling methods).

Response 20h: Agreed. As noted in the September 11, 2002 meeting, the above mentioned items
will be included in the next report.

Comment 201: The USACE concurs with Ohio EPA that offsite sampling in the
downgradient direction (north) is warranted to determine the full rate,
extent, and concentrations of constituents of concern (COCs) in the bedrock
saturated zone.

Response 20i : Agreed .

Comment 21: The USACE have agreed to submit a brief report to Ohio EPA noting recent
analytical results from the background monitoring well network and
supplemental statistical methodologies and rationales for review and
concurrence .

Response 21 : The Y' Quarterly Background Report that will be submitted to the OEPA will
present analytical results for the latest round of background groundwater
sampling, but it will not include background summary statistics. Complete
background summary statistics will be calculated after the results of the April
2003 sampling event have been received and validated . Results will be included
in the SecondAnnual Data Summary and Evaluation Report which is scheduled
for submittal in late May 2003 .

Comment 22: Ohio EPA is unclear as to how the background bedrock concentrations will
be utilized in downgradient ground water quality comparisons. Specifically,
are the background values to be utilized on a sitewide basis or on an area of
concern basis? This topic has been broached in the past by the USACE and
Ohio EPA but no consensus was ever reached. OhioEPA anticipates
meeting with the USACE again in the near future to discuss this topic.

Response 22: During the OEPA and USACE20 November 2002 meeting in Dayton, Oluo,
background groundwater well data (appropriate data that is deemed usable for risk
assessment) and 2 new off-site background groundwater well data (4 quarters) will
be looked at for data quality and then used as a background data set with
calculated 95% UTL as the comparison statistic for metals on site . PAH data in
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background groundwater will be looked at on a regional basis, but will not be used
up front in a screening capacity for risk assessment for on-site areas. PAH
background groundwater data will be used in uncertainty and management
decisions after the risk assessment.

Proposed downgradient wells will be used to measure the extent of COCs from
PBOW, which will most likely be nitroaromatics only. Background comparisons
for downgradient concentrations will not be used because this comparison is
usually for metals, and in our case, PAH data for discussion.

Comment 23: In Section 8.0, page 8-1, the USACErecommends conducting an offsite
private well survey and potentially performing sampling of private wells. It
is the opinion of Ohio EPA that while an offsite well survey may yield some
limited geologidhydrogeologic information (i.e ., depth to bedrock, yields,
potable water zone, etc ...), monies budgeted to the USACEmay be utilized
more efficiently by simply conducting an ofisite investigation via Geoprobe
and monitoring well installation. Any private wells currently in existence
within a certain radii from the site may not be appropriate for the purpose of
gathering information for the sitewide ground water investigation.
Specifically, the private wells may be too far removed from the site to be
representative, may not possess adequate installation logs, may not have been
maintained, or were not installed or screened to a depth similarly as the
current onsite bedrock monitoring wells for comparative purposes. Ohio
EPA requests that the USACE consult with the agency on the use of offsite
'private wells and if budgeted funds couldn't be used in a more constructive
manner.

Response 23: Future downgradient and upgradient groundwater assessment is including
installation of additional permanent monitoring wells but an off-site private well
survey does need to be conducted for several reasons . The first is to see if there
are any private wells near the site that are using private groundwater for drinking
purposes and, therefore, may be using nitroaromatic contaminated PBOW
groundwater . If any private wells are located near the site, at that time,
detem-lination can then be made as to whether or not a groundwater sample can
and should be collected.

Comment 24: OhioEPA concurs with the USACE that the collection of sump-pump rates
and recovery well rates from any onsite building which could affect bedrock
ground water flow be performed to support any modeling efforts (Section
8.0, page 8-1). This is especially important around the Reactor Area and
Garage Maintenance Area where pump and treat remediation systems are to
be installed for the purposes of closure as overseen by Ohio EPA Division of
Hazardous Waste Management.
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Response 24: Agreed . Continual pumping rates of the sump wells at the Reactor Facility and for
the pump and treat system at the Garage Maintenance Area will be obtained for
input into the groundwater model . These data are important in accurately
predicting groundwater flow and contaminant fate and transport in the overburden
and bedrock groundwater.
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RESPONSE TO COMMENTS
U.S. ARMY CORPS OF ENGINEERS (CELRN-EC-R-D)

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 2002)

Reference : Comments receivedfrom Becky Terry and Jim Beaujon (dated I November 2002)

Comment 1 : Since two additional rounds of background sampling will be conducted
(October 2002 and April 2003) this Draft Report will not become Volume
I of the groundwater RI Report. The comments that follow are
significant enough, however, that CELRN believes this Draft document
should be revised and reissued.

Response 1: Following concurrence of these responses to comments, the text will be
revised and the report will be reissued and submitted to the Nashville USACE
with the title "Review Copy - 2002 Groundwater Data Summary and
Evaluation Report." In addition, text will be added to Section 1 .0 clarifying
that this document represents an interim document in the R11FS process .

Comment 2: The Executive Summary will need to be rewritten to reflect changes that
occur due to these comments.

Response 2: Agreed. The Executive Summary of the report will be rewritten to include
changes by these and other comments.

Comment 3: Section 3.1.2. Red Water Ponds Areas. The Red Water Ponds FFS was
only Draft at the time this report was being written. Revise this section to
reflect the Final FFS Report and change the reference for the FFS in the
Reference section to be current .

Response 3: This report is a revised version of the report submitted in August 2002 and
includes only data and information prior to May 2002. Information of the
final FFS report will be included in the next data summary and evaluation
report .

Comment 4: Page 4-6. Vline. Change "Filter pack in the well was" to "Filter packs in
screened wells were".

Response 4: The above noted change will be made in Section 3.0, Monitoring Well
Installation .

Comment 5 : Page 4n8. TO varaeraph. Last sentence states that if the well "did not
recharge adequately to use low-flow sampling," . . . "removal of 3 to 5
volumes of groundwater was performed" . How was the water removed?

Response 5: Low-flow (minimal drawdown) sampling is only utilized in situations where
groundwater recharge to a monitoring well is adequate to limit the drawdown
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to less than 6 inches (0.5 feet). In areas of lower hydraulic conductivity,
drawdown may exceed 6 inches even at the lowest pumping rate achievable .
There were cases where the drawdown in a well was greater than 6 inches but
stabilized prior to the water level dropping below the top of the well screen .
In these cases, three to five well volumes of groundwater were removed either
by continued pumping or bailing. This information will be added to this
section to clarify the purging and sampling methods.

Comment 6: Page 5-1 . Section 5.0 . besinnine on 5th line. Change relevant sentence to
read- "Complete analytical data for the September-October 2001
sampling ... has already been presented in previous reports."

Response 6 : The 5th line on Page 5-1, Section 5.0 will be changed to incorporate Comment
No. 6.

Comment 7: Paae 5-3. Reference National Functional Guidelines for Organic Data
Review, page 24. For first bullet, according to guidelines, sample result
should be "U" qualified . Second bullet . Sample result should be "J"
qualified. Third bullet. According to National Functional Guidelines for
Inorganic Data Review page 17, sample results should be "U" qualifled.

Response 7: As stated in Section 5. 1, the blank data is evaluated using Region In
guidelines not the National Functional Guidelines. National Functional
Guidelines were used for all aspects of validation except blank evaluation. It
was unclear to many parties how a'detect'by the laboratory could become a
'nondetect' after validation. The use of the Region III guidelines was chosen
to clarify the situation . Region III validation guidelines for blank evaluation
has been used for several years. In order to maintain consistency between old
and new data, the practice is continued .

Comment 8: Page 5-4 and numerous other locations, SPLP data. The SPLP
nitroaromatic data was not intended to be compared to regulatory
criteria. It was collected to provide useful information to the process
engineers as they evaluate potential remedies .

Response 8: Agreed. While the SPLP method is widely utilized, there has been no
standard method for the interpretation of the results . In general, most studies
reviewed compare the SPLP results to state or federal drinking water
standards . However, it is agreed that the SPLP data should be presented
without interpretation at this time . The reason for this is pointed out in Doug
Mullendore's comment (number 15 in this response document) that
discussions need to be held with USACE and OEPA to determine the
objectives for this data. All comparison to any regulatory criteria will be
removed from the report . Further, based on . comments by USACE-CX
(Cheryl Groenjes, Comment No. 15) all SPLP data will be removed from the
report and provided under separate cover.
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Comment 9: Pagre 6-2. last iparagm2h on Page, 'EB-risk assessment (RA) monitoring
wells" should be 11EB-Reactor Area (RA) monitoring wellsP.

Response 9: The 2 d sentence in the last paragraph on Page 6-2 will be changed to "More
recent water levels were not measured for the wells located at the Reactor
Facility Area after November 2001 due to their location in a secured area."

Comment 10: Paee 6-7. Section 6.3. rd paramph. Figure 6-12 presents precipitation
data . There is no figure that presents "A quarterly sampling scheduW' .

Response 10: The 2nd sentence in the 2d paragraph, Section 6.3 will be changed to "A
quarterly sampling schedule was chosen for these wells based upon
precipitation data (Figure 6-12), which indicates a "wet" and "dry" time
period for PBOW." The following will be added as the third sentence "The
quarterly sampling will also obtain background bedrock groundwater data to
determine if similar patterns or trends of chemical constituents are present
throughout the wet and dry time periods and will characterize background
distributions of metal constituents and PAHs in bedrock groundwater."

Comment 11: Page 6-11, Yd sentence. Edit the sentence that begins with "During the
dry season".

Response 11: The above noted sentence is now located in Section 6.4.3, second paragraph .
It will be changed to "During the dry season sampling event, overburden
monitoring well TNTA-MW10 was dry." Insert the following sentence after
the fourth "Only a limited sample volume could be collected from TNTA-
MW11 due to insufficient water."

Comment 12: Page 6-25, 6th line . For those of us unfamiliar with the meaning of a "B"
qualifier please change the relevant sentence to something that explains
what it means. Something like- "All the thallium detections were noted
with a "B" qualifier, meaning thallium was not detected at a level
signiricantly greater than that found in the associated method or field
blank."

Response 12: The sentence will be updated to "All the thallium detections were noted with a
"B" validation qualifier, meaning thallium was not detected at a level
significantly greater than that found in the associated method blanks or field
blanks."

Comment 13: Pa2e 6-25, last vart of iDarai!ravh at tov of vaee . MW26- Break
discussion ofMW26 off into its own paragraph. Delete "present" .
Expand the discussion to prepare the reader for us to eliminate MW26
data from background statistical calculations. This may not be the place
where we actually declare it to be an "outlier" but it would seem to be the
place to describe how the well conditions (never properly developed, low
to no yield, high TDS, etc.) were not ideal. Basically we're presenting the
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justification for "outlieel status based on "improper sampling" criteria.
Not that the sample was collected with improper methods per se but that
the sample for various reasons was not representative of bedrock
groundwater flowing onto PBOW.

Response 13: Agreed. Section 6.4.10.2, 2002 Second Quarterly Wet Season Sampling
Event (January), Page 6-29, 2nd .to last sentence in paragraph will be changed
to "Due to a low water column, only unfiltered metals were sampled in well
PB-BED-MW26." Discussion of well development problems for PB-BED-
MW-26 will be included in Section 4.5 . Specifically, the following text will
be added : "One monitoring well, PB-BED-MW26, could not be properly
developed due to a limited water column and poor recharge . The impact of the
limited development is that any groundwater samples would be expected to
have higher turbidity and not be representative of bedrock aquifer conditions."
In Section 6.4 . 10, the text at the end of the 2nd paragraph will be expanded as
follows : "As noted in Section 4.5, PB-BED-MW-26 could not be properly
developed due to a low water column. This lack of proper development could
account for the elevated metals seen in the groundwater samples ."

The following text will be added to Appendix L, Section L.6 : "It was agreed
during the September 11, 2002 teleconference that monitoring well PD-BED-
MW26 should be removed from the background data set because it had
significantly higher levels of metals that the other wells that had been selected
for background due to inadequate well development resulting in high
turbidity."

Comment 14: Paee 7-5. Section 7.2-1 . 2nd mragraph. Is the "37.OW' correct or was it
meant to be 1137,000" . Also, as I recall one of the early Dames and Moore
reports mentions that NASA also used the Upper Toluene Tanks for
hydrocarbon storage.

Response 14: The information is now located in Section 7.1 .2, Organic Compounds, and 2 d
paragraph : The concentration will be changed from (37.000 gg/L) to (37,000
gg[L) as shown in Table 6-22. Because the Toluene Tanks were not a part of
the scope of this investigation, the following text will be inserted in Section
3.1 after the last sentence:

"During field efforts conducted for the current groundwater investigation, it
was reported that toluene was suspected in one well at the UpperToluene
Storage Tank Area . The existing well at the UpperToluene Tanks Area was
sampled to confirm or deny the presence of toluene. Therefore, although not a
part of the scope of this investigation, background information and analytical
results are included in this report ."
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The following information will be inserted into Chapter 3.0 :

"3.1 .3 Upper Toluene Tanks Area
The Upper Toluene Tanks served as bulk storage for toluene used in the
production of TNT (ICI, 1995). The Upper Toluene Tanks are located west of
TNTA (Figure 1-2). Two tanks were used at this site, each with a capacity of
200,000 gallons. The tanks are encircled by earthen dikes approximately 6
feet high . AfterTNT manufacturing processes were complete, the tanks were
decommissioned by the DOD in 1945 by pumping out their remaining
contents, draining the transfer lines, and opening top andbottom flanges for
ventilation .

Sometime thereafter, NASA renumbered the Toluene Storage Tanks and used
them for heating fuel storage . In January 1989, there was a leak reported from
one of the Upper Toluene Tanks, which originally (in 1976) contained
approximately 185,000 gallons of heating oil . The area around the tank was
discolored, a fuel oil odor was noticed, and fuel oil seepage was observed on
the eastern side of the tank. Six to eight inches of affected soil and vegetation
were removed from the contaminated area and taken to a burn ground for
incineration. Approximately 230 gallons of fuel oil and sludge were removed
from the bottom of the drain valve and absorbent matting was used to soak up
oil that seeped from underneath the tank . It was believed that the seepage was
contained within the berm (ICI, 1995)."

Comment 15: Page 7-6 . Section 7.3. 1st Paragraph. Change "contaminate" to
"contaminant" . Also, edit for clarity "and by the bedrock groundwater
contours along the shale outcrops and the shaletlimestone contact
merging with contours of the overburden." You may be trying to say too
much in a phrase where a sentence would be more clear.

Response 15: First paragraph, Section 7.1 .4, The word "contaminate" will be changed to
"contarninant" . The last sentence in the saine paragraph will be changed to
"The interpretation is based on:

Similarity of shale and overburden groundwater elevations at well
pairs

0 Shallowness of wells completed in the shale

Bedrock groundwater contours (along the shale outcrops and the
shale/limestone contact) merging with contours of the overburden."

Comment 16: Page 7-6. Section 7.3 . 2nd Paragraph. Change appropriate to "In the
southeastern portion of the site, overburden/weathered shale
groundwater ... east-northeast. Overburden/weathered shale
groundwater in the central . . . 11.
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Response 16: Text in Section 7.1 .4, 2nd paragraph, Page 7-3 will be changed according to
Comment No. 16 .

Comment 17: Pame 7-9. iron concentrations in samDles from MW27. MW27 is an open
borehole well thus the well installation consists of only the borehole and
the steel casing. I believe the odorous sulfur gas coming from MW27 is
reacting with the steel casing and forming iron compounds (the soot),
which fall into the well water to become part of the suspended solids load .
If the chemists agree, perhaps this should be mentioned.

Response 17: The following will be added "Monitoring well PB-BED-MW27 was an open
borehole (no PVC piping, only steel casing) . Because of the lar e volume of.9
hydrogen sulfide present in PB-BED-MW27, the sulfuric gas was reacting
with the steel casing . Iron compounds formed on the steel casing which
flaked off and fell into the groundwater . This may be a reason for the increase
of the suspended solids load. Because of the obnoxious hydrogen gas odor
being a nuisance for nearby public residents, monitoring well PB-BED-MW27
will be abandoned in January 2003."

Comment 18: Pan 7-14, parap-raphJust before Section 7.5. Change the V sentence to
begin with "To confirm that the petroleum hydrocarbon". However,
even with that change this paragraph is a very weak argument that the
petroleum hydrocarbon is "natural". What the paragraph says is that
the BTEX from the two wells may have a common source- that doesn't
exclude an anthropogenic source . And, since we don't know of there
having been a fuel storage tank upgradient of TNTA-BEDGW-001 it
must be natural . Wasn't there a more involved evaluation of the
composition of the BTEX such as a comparison to the normal
composition found in refined petroleum products that would better
indicate a natural origin?

Response 18: The intent of the comparison was to emphasize the fact that whether this is
naturally-occurring petroleum hydrocarbons or from a leak in a storage tank,
either condition would not be attributable to activities related to the
manufacture of TNT. As stated, the fact that there was no known source
present at these sites (i.e ., fuel storage tanks) was the premise for concluding
these hydrocarbons were from a natural source . Since this was not part of the
scope of the investigation, the evaluation was limited to the extent presented
to show that the source was probably the natural hydrocarbons present in the
Delaware Limestone . However, recent cornments at the PBOW RAB have
requested additional information for the presence of natural concentrations of
petroleum . To support the response to this comment as well as concerns of
the RAB, further information will be provided in the revised report . As noted
in the response to USACE-CX Comment No. 14, the lab was contacted and is
unable to provide any additional information regarding the samples .
Typically, laboratories deliver analytical results without interpretation . To
verify the origin of naturally-occurring hydrocarbons requires specialized
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testing beyond the capabilities of most analytical labs and standard EPA
methods . The accepted methods allow identification of compounds for which
standards are available and chromatographic patterns are recognizable .
Identification is hindered by the alteration of established patterns due to
evaporation, exposure, and biodegradation . Specialized labs with modified
methods and petroleum-specific calibration standards, including weathered
standards, should be used . A copy of the chromatograms will be inserted into
the report .

The following text will be added to Section 6.5, page 6-32 :

"Monitoring well MK-MW20, which is located downgradient from the Upper
Toluene Tanks, had detections of toluene, gasoline range organics (GRO) and
diesel range organics (DRO). Although the sample had detections of
hydrocarbons in the gasoline and diesel ranges, the chromatograms did not
resemble the gasoline and diesel standards (chromatographs provided in
Appendix 0). In the GRO chromatogram, the predominant peak was from
toluene . The sample did not contain concentrations of several components of
the gasoline standard such as the methylpentanes, heptane, ethylbenzene,
xylenes, or trimethylbenzene . Although weathering of the hydrocarbons
would lower the concentrations of the alkanes, the aromatic compounds
should still be present . The lack of benzene, ethylbenzene, and xylenes in the
8260B analysis confirms that it is probably not gasoline. Only two single
components of the diesel standard were present in the sample ; therefore, a
potential source of the contaminants in the groundwater is from the Upper
Toluene Tanks."

"Monitoring well PB-BED-MW16 is also located downgradient from the
Upper Toluene Tanks . The sample contains a mixture of hydrocarbons in the
gasoline and diesel ranges . Early eluting compounds are not evident in the
8260B chromatogram. This may be due to weathering . Although many of the
single components of gasoline are present, they do not appear in the same
ratios as the gasoline standard . Usually, total xylenes and toluene are present
in similar concentrations . Since the relative concentration of toluene is low,
the Upper Toluene Tanks are an unlikely source. More specialized analytical
methods are necessary to determine the exact nature of the product."

"Groundwater samples were collected from TNTA-BEDGW-001 and PB-
BED-MW 16. Their chromatograms are similar, and the concentrations of
components are very similar. Since early eluting compounds are present, little
weathering appears to have taken place . Although many of the single
components of gasoline are present, they do not appear in the same ratios as
the gasoline standard . The concentration of total xylenes compared to the
other aromatics is high . More specialized analytical methods are necessary to
determine the exact nature of the product . The presence of sulfur-like odors
indicates that the source may also be naturally occurring."
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Based on USACE-CX Comment No. 1, the following text will be added to the
Executive Summary and to the conclusions of the report :

"Quarries mining the Delaware Limestone in the vicinity north of PBOW are
reported to have encountered naturally occurring hydrocarbons . Free-phase
hydrocarbons and benzene, toluene, ethyl benzene, and total xylene (BTEX)
analytical compounds detected in the groundwater ofPBOW bedrock
monitoring wells are also interpreted to have a similar origin . This similarity
is based upon the following observations :

A majority of wells with hydrocarbon detections are screened in the
Delaware Limestone .

The hydrocarbon contaminated-monitoring wells (northeast side of site to
far west side) are widespread .

0 Drilling boreIogs note hydrocarbons in -the Delaware Limestone bedrock .

Delaware Limestone rock core photographs show petroleum
hydrocarbons .

The detection of hydrogen sulfide that is typical to that found in the
Delaware limestone.

A discussion with OEPA indicated there are producing oil wells in Erie
County. These oil wells reportedly are purnping from the Delaware
Limestone and the Columbus Limestone (Swinford, per. comm., 2002)."

Comment 19: Section 8.0. Recommendations . This section will need revision . Perhaps
we should limit it to what we decided in the September 11th 2002
meeting, such as: two additional rounds of bedrock background sampling
will be conducted and why; MW27 will be sampled once more then
abandoned due to gaseous emissions and public concerns ; existing MW26
data is "outflee'data and should be excluded from background
consideration ; etc. Of course the document itself will need to have
presented the information we will cite to .justify each recommendation.

Response 19: As suggested by L. Long's Comment No. 23, the recommendations will be
revised to present clearer rationale and specific objectives . The
recommendations will also be revised to include final September 11, 2002
meeting agreements. The recommendations will be as follows :

> Background data determinations :

Groundwater sampling of background wells will be conducted for two additional
events to verify the reality of the nitroaromatic detections, to justify background
well localities, and to obtain additional background analytical data. The sampling
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events should be conducted in October 2002 (dry season) and April 2003 (wet
season) .

Existing analytical results from monitoring well PB-BED-MW26 will not be used
in the background calculations because data was determined to be 66outlier" data .

Only unfiltered groundwater data (both on site and background) will be used for
screening and risk assessment purposes .

Background groundwater data values will be limited to include only data from 2001
through 2003 obtained by low-flow sample collection . Data collected by means of
a bailer can be used in qualitative discussions of risk uncertainty or to provide
further evidence in a risk assessment as needed .

If sufficient low-flow data is present for each AOC, then only that data will be used
for statistical analysis . Bailer obtained data can be used in the absence of low-flow
data but should be discussed in a risk uncertainty section .

The lesser value of the "Upper Tolerance Level" and the "Maximum Detected
Concentration" should be used for background screening of inorganics .

Statistical population testing will be used to determine whether detected
concentrations of inorganics are associated with background conditions .

> Abandon monitoring well PB-BED-MW27 due to potential hazardous gaseous emissions
and public concerns.

> Toluene contamination is present in the shallow water-bearing zone at the Upper Toluene
Tanks Area. Additional overburden soil and groundwater investigation activities should
be conducted in the area to -identify the extent of the toluene plume and prevent possible
plume migration into Plum Brook.

> Monitoring wells have not been installed at the Middle Toluene Tanks Area, located
approximately 1,500 feet southwest of the intersection of Fox Road and Taylor Road.
Based upon the results from the Upper Toluene Tank Area, consideration should be given
to the installation of overburden and bedrock water-bearing zone wells at the Middle
Toluene Tank Area (to assess possible toluene contamination in the overburden and
bedrock groundwater) .

> Install one additional bedrock monitoring well in the Pentolite Road Red Water Ponds
Area to monitor bedrock contamination .

> Determine extent of nitroaromatics in groundwater downgradient of the north fence line
by:

Conducting alocal off-site private wells survey to determine the number of private
wells, construction information, and availability for sampling .
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Evaluating off-site nitroaromatic migration through private well sampling (if
possible) .

Installing downgradient bedrock monitoring wells for contaminate assessment, if
necessary.

> Collect additional data on the Garage Maintenance Area pumping rates and the reactor
sump well pumping rate/cycles to support groundwater modeling .

Planned Activities

> Complete site-wide groundwater model (2003).

> Complete site-wide groundwater risk assessment (2003).

Comment 20: Ficures 6-1 and 6-2 . Are the contours in, Figure 6-1 based strictly on the
overburden welFs-and those in Figure 6-2 overburden and shale wells? If
so, some distinction needs to be added so that it is clearly understood (for
one thing the titles are the same but for the date) . Or maybe the question
should also be why wasn't the shale well data used in 6-1 . If these figures
are meant to allow us to determine whether there is a seasonal variation
in flow direction then the same data points should be used in both. If the
intent is to show that the overburden and shale groundwater is the same
"aquifek" then the same data set (eitherNovember 2001 or May 2002)
should be used in both with the only difference being that one includes
the shale data and the other doesn't.

Response 20: Figure 6-1 through 6-4 will be revised to include all available wells at the site .
The intent of this sequence of figures was to show changes in the groundwater
contours based on the additional data available at the site . However, in
retrospect, the inclusion of these two sets do not provide any additional value
to the study . As such, the figures will be revised to only include 2002 data.
The new figures will be used to show seasonal variation in groundwater flow
directions . Text on Page 6-1, Section 6.2 has been revised to clearly state that
these figures are intended to show seasonal variations in groundwater flow
direction .

Comment 21: Figure 6-2. Note number 5 would be clearer if the information was
presented in the legend in association with the "gray scaled" entry.

Response 21: Note 5 will be incorporated into legend on Figure 6-2 .

Comment 22: Figure 6-3. According to the title this figure should at least show the
location of all the bedrock wells and have contours based on their
associated water level measurements. Why aren't the new bedrock wells
plotted on thefigure and used in the contouring? In light ofFigure 6-2
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where the shale wells are included in the overburden contouring it is
unclear whether the shale wells are excluded from the contouring in
Figure 6-3 or included in it. Please clarify on the figure.

Response 22: The new bedrock wells (PB-BED-MW22, -23, 24, 25, 26, 27; TNTA-
BEDGW-001 ; TNTB-BEDGW-003; TNTB-BEDGW-004, and TNTC-
BEDGW-001) are not included on Figure 6-3 because water levels were not
recorded site-wide until February 2002. The new updated Figures 6-2 and 6-3
will include water level readings from appropriate wells and identify wells not
used in contouring .

Comment 23: Figure 6-4. According to Table 6-1, the water elevation at BED-MW17
was 598.03 rather than 608.14. This correction will shift some of the
contours but not change the overall configuration. Also, Notes 3 and 4
might be clearer if they were presented in the Legend similar to IINWI.

Response 23: Figure 6-4, BED-MW17 elevation will be corrected to 598.03 and contours
will be adjusted. Legend will be updated to include Notes 3 and 4.

Comment 24: Fiaures 6-3 and 64. As was the case with Figures 6-1 and 6.2 consider
the intent of these two figures. If they're meant to be compared for
seasonal differences both should use data from the same set of wells just
differing in whether it's dry or wet conditions. If they're meant to
illustrate the difference between bedrock groundwater contouring using
all the bedrock wells versus strictly the limestone wells with the shale
excluded then they should both be from the same measurement period
(November 2001 or May 2002).

Response 24: Figure 6-1 through 6-4 will be revised to include all available wells at the site
to show seasonal variation in groundwater flow directions . The intent of
Figures 6-1 and 6-2 was to show changes in the groundwater contours based
on the additional data available, if any at the site . However, the inclusion of
the November 2001 and May 2002 data did not provide any real value to the
residuum study . Bedrock groundwater in the Delaware Limestone has also
been drawn to show the seasonal variation in water levels (Figures 6-3 and 6-
4, respectively) . However a complete picture of the seasonal groundwater
flow was not possible due to lack of site-wide groundwater level data.
November 2001 (dry season) groundwater elevations of monitoring wells
were very similar to May 2002 (wet season) groundwater level elevation data,
so Figure 6-3 was constructed in include the similar interpretation. Text on
Page 6-1, Section 6.2 has been revised to clearly state that these figures are
intended to show seasonal variations in groundwater flow direction .

Comment 25: Appendix B, Groundwater Samplinst Form. On several the "Sample
Number" fill-in boxes are not filled-in with the well number. In future
efforts please have the field personnel understand that they need to
complete the forms properly .
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Response 25: Concur .

Comment 26: Appendix E. Photographs. The core photos are too poor to be of much
use . For future efforts Shaw should consider using a good quality digital
camera so that the images can be improved if necessary. Also, it is
standard practice at the Corps to wet the core for the photo. Wetting the
core brings out the color variations and thus some bedding features
otherwise not observed .

Response 26: Concur . All future work plans will include procedures for photographic
documentation of all field activities . Procedures will adhere to all available
USACE guidance . A good quality digital camera will be used, which will
allow review of all photographs prior to demobilization from the field .

Comment 27: Appendix F. Well Development Logs. In light of the fact that a fair
number of well developments will take more than one day Shaw should
consider adding a column on the left (next to the Time column) where the
date can be entered.

Response 27: The Well Development Log (Appendix E)will be edited for future well
development tasks . However, it should be noted that if development required
more than one day, it was documented on the form .

Comment 28: Appendix G: Section 6.0. In the ls'paragraph change "meaning test" to
'~meaningful test" and in 2nd paragraph change "tested well are range
from" to "tested wells range from".

Response 28 : Appendix F (former Appendix G), Chapter 6.0, 1" paragraph, 4th sentence,
64meaning" will be changed to "meaningful"' . 2nd paragraph, Psentence,
"tested well are range from" will be changed to "tested wells range from" .

Comment 29 : Also concerning Appendix G. In open borehole wells such as MW27, r.
will equal r, Please revise Table 1 for all open borehole wells ; redo
relevant calculations and Test Analyses printouts; revise Table 2; and
change text discussions as necessary.

Response 29: Correct . Changes will be made to Table 1, the calculations, and Table 2.
Data revisions will be included in Appendix F (former Appendix G). Based
on the table revisions, text discussions did not change .

Comment 30: Appendix 0. 0.1.3. Edit to present the one sample from MW26 as an
outlier based on the "improper sampling~l criteria and the information we
presented around page 6-25 . Not that the sample was collected with
improper methods per se but that the sample for various reasons was not
representative of bedrock groundwater flowing onto PBOW. Elimination
of theMW26 data from the background data set will require revision of
other parts of Appendix 0 also . Please make necessary revisions .

KN3\PBOW\02 GW\C&R\USACE-NASH.doc\6/17/03(1 :18 PM) 12



Response 30: Based on numerous comments and discussions with USACE and OEPA,
Appendix L (former Appendix 0) has been completely revised to reflect the
current agreements for collecting additional background data. The specific
concerns outlined in this comment will be included in Appendix L, Section
L.6 as discussed in Response to Comment No. 13 from Becky Terry and Jim
Beaujon.

Comment 31 : Avvendix 0. In the Appendix 0 figures there is significant scatter of the
BG8-BEDGW-01 data points not evident with the other wells . The text
makes no mention of this and offers no explanation. Please provide some
rationale for this spread of the BG8-BEDGW-001 data. Also concerning
the Appendix 0 figures : I realize the program limits how much you can
put in the Legend labels, however, is there some way to enter a footnote
that gives the full well numbers? Particularly since there are several
BEDGW-001 wells at PBOW?

Response 31: The set of background wells will be finalized after two additional background
wells are installed and additional samples and water level measurements are
collected from existing potential background wells . Because a set of
background wells has not yet been finalized, the discussion referenced by this
comment will be deleted from this appendix .

Reference: Comments receivedfrom Lannae Long (dated I November 2002)

Comment 1 : Exec Sum, 8th para. startinLy with Twenty-one. Nitroaromatics were
analyzed too. Provide rationale for the inclusion of nitroaromatics .

Response 1: Agreed. The following text will be inserted after the second sentence : "The
background groundwater samples were also analyzed for nitroaromatic
explosives to confirm that PBOW activities had not impacted sites selected for
determining background groundwater quality ."

Comment 2: Exec Summ, last para., bullet 1. Additional background GW samples are
needed.

Response 2: Agreed. Based on the results of the September 11, 2002 meeting, two
additional rounds of groundwater sampling will be completed for background
purposes . The following text will be added to the Executive Summary and
Recommendations to address the background groundwater sampling (please
see response to Jim Beaujon's Comment No. 19 for all of the other revised
recommendations) :

> Background data determinations :

Groundwater sampling of background wells will be conducted for two additional
events to verify the reality of the nitroaromatic detections, to justify background
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well localities, and to obtain additional background analytical data. The sampling
events should be conducted in October 2002 (dry season) and April 2003 (wet
season) .

Existing analytical results from monitoring well PB-BED-MW26 will not be used
in the background calculations because data was determined to be "outlier" data .

Only unfiltered groundwater data (both on-site and background) will be used for
screening and risk assessment purposes .

Background groundwater data values will be limited to include only data from 2001
through 2003 obtained by low-flow sample collection . Data collected by means of
a bailer can be used in qualitative discussions of risk uncertainty or to provide
further evidence in a risk assessment as needed .

If sufficient low-flow data is present for each AOC, then only that data will be used
for statistical analysis. Bailer obtained data can be used in the absence of low-flow
data but should be discussed in a risk uncertainty section .

The lesser value of the "Upper Tolerance Level" and the "Maximum Detected
Concentration" should be used for background screening of inorganics .

Statistical population testing will be used to determine whether detected
concentrations of inorganics are associated with background conditions .

Comment 3: Exec Sum, last para., bullet 4. Provide objectives and rationale for off-
site GW survey.

Response 3: Bullet 4 will be replaced with the following:

> Determine extent of nitroarornatics in groundwater downgradient of the
north fence line by:

conducting a local off-site private wells survey to determine the
number of private wells, construction information, and availability
for sampling.

evaluating off-site nitroaromatic migration through private well
sampling (if possible) .

installing downgradient bedrock monitoring wells for contaminant
assessment, if necessary .

Comment 4: Exec Sum, last para., bullet 5. What would the objectives and rationale
be for the proposed sampling? There have been a few surface water
areas assessed on-site . None of these surface water areas have been
identified as media of concern through risk assessment. As per future
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risk assessments, surface water and sediment will be sampled as part of
individual AOC investigations. If the exposure points assessed indicate
no further action, why would we want to sample springs as stated in this
bullet?

Response 4: Given the uncertainty related to off-site contaminant transport, sampling
springs at this point would not be appropriate ; therefore, this recommendation
will be deleted from the report. However, sampling of off-site springs where
potential groundwater discharge is occurring may provide exposure
information to contaminated groundwater. The previous off-site surface water
and sediment sampling was not intended to sample groundwater discharge
locations, rather locations that received surface discharge from PBOW
wastewater treatment facilities . Further evaluation of the need for spring
sampling will be made upon completion of any off-site well sampling .

Comment 5: Section 1.1. General Comment. It should be noted that one major
objective is to establish a GW background data set to be used in screening
sitetAOC data in risk assessment. Background GW data should be
analyzed and presented with risk assessment in mind.

Response 5: Agreed. A bullet will be inserted stating "Establish naturally occurring levels
of inorganics in PBOW groundwater to use in screening site data in risk
assessments."

Comment 6: Section 3.1.1.1 TNT A. para. 6 . Reference to PRGs, should be changed to
preliminary screening levels as published by EPA Region 9, 2000
residential tap water values. It should be noted here and in every other
AOC summary that at this time, screening levels are to give site data
some perspective and are not regulatory limits and are not binding in
anyway. You should also note that EPA Region 9 has updated their
screening table on 1 October 2002, after the publication of this draft GW
report.

Response 6: PRGs will not be used in this report and will be replaced by risk-based
screening concentrations (RBSC) . Although groundwater analytical data are
not subjected to risk assessment screening, a comparison to the RBSCs will be
made. The groundwater RBSCs are derived from EPA (2002) tap water
criteria and are based on generalized residential drinking water scenario that is
assumed to be the most restrictive use of groundwater. The RBSCs do not
infer a regulatory limit or mandated cleanup level and are only used as a
comparison tool .

Comment 7: Section 3.1.1.1 . TNT A. 2d to last Dara. reeardinLy BERA. This
paragraph is inaccurate . This paragraph needs to be changed to reflect
the real agreement. In the quantitative ERA (which is really a SLERA),
soil HQs were 800+ based on NOAELs, and 100+ based on LOAELs with
the major contributors being Aroclor 1260 and TNT. Because we are
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developing proposed remedial goal options based upon a residential
scenario, and PCB and Lead ARARs, the resulting remedial ecological
HQs will most likely be less than 10. There should be a section in the FS
that re-assesses HQs on an ecological basis as part of long-term
protection of the environment.

Response 7: Section 3. 1 . 1 .1 of the text will be revised accordingly . The following text is
suggested as replacement for the second sentence of the referenced paragraph :

"The BERA estimated that ecological hazards associated with TNTA surface
and total soils were elevated. These estimates are regarded as conservative
and are associated with a considerable degree of uncertainty ; additional
investigation and evaluation would be necessary to provide more accurate
estimates of ecological hazards. However, it was agreed that TNTA soils be
remediated to human health-based remedial goal options (RGO), and that
ecological risk be re-evaluated in the FFS based on cleanup of areas
previously exceeding these RGOs."

It is noted that revision to the TNTA&C IFFS is ongoing . A discussion of
ecological risk, the agreement made regarding cleanup to human health
RGOs, and the revised ecological HQ values will be included in the FFS .

Comment 8: Section 3.1.1.1 . TNT A last para. Reword the whole paragraph to
incorporate established risk assessment language such as exceeding the
risk management range instead of "unacceptable risk" and "threshold" .
Note that the existing TNT A risk assessment includes only surface media,
not GW. Delete reference to building and single data points in the area .
Proposed risk-based remedial goal options are being developed on an
AOC basis, and the origin of these RGOs is the TNT A risk assessment,
not the sample by sample risk assessment.

Response 8: This paragraph will be rewritten accordingly, as follows :

"A baseline human health risk assessment (BHHRA) was also performed for
exposure to TNTA soil, surface water, and sediment (IT, 2001b) . Results of
the BHHRA indicate that cumulative human health risks associated with
TNTA total soil for the potential future resident and construction worker
exceed the respective risk management ranges for cancer risk (i.e .,
incremental lifetime cancer risk> lE-5) and noncancer hazard (i.e ., hazard
quotient>l) . Exposure to surface water and sediment were found to contribute
insignificantly to human health risks . Exposure to surface soil (as evaluated
for the groundskeeper, indoor worker, and hunter/venison eater) resulted in
noncancer and cancer risk estimates within or less than the risk management
ranges . The chemicals of concern (COC) for TNTA total soil are lead,
Aroclor 1260, and several nitroaromatics . Human health risk-based RGOs for
TNTA soil are being developed as cleanup criteria in the TNTA&C FFS ."
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Comment 9: Section 3.1.1-2. TNT B. Para. starting with During 1"7. no VOCs to the
end of the section. See Lannae Long's Comments for TNT A.

Response 9: Regarding the ecological and human health risk issues similar to those raised
by Lannae Long's Comment Nos. 7 and 8, as applicable, the following text is
suggested as replacement for the second-to-last paragraph:

"A BHHRA and screening level ecological risk assessment (SLERA) were
performed for TNTB (IT, 2000d) . Total soil was found to exceed the cancer
(1E-5) and noncancer cumulative risk management ranges for both receptors
evaluated (potential future resident and construction worker) . Likewise,
surface soil was found to exceed the respective risk management ranges for
both receptors evaluated (groundskeeper and indoor worker) . Thirteen human
health risk COCs were identified in TNTB surface and total soils . Site-related
human health risks associated with surface water and sediment were found to
be within or less than the risk management ranges (i.e., ILCR<IE-5 and
HI<I) .

The SLERA estimated that ecological hazards associated with TNTB surface
and total soils were elevated . These estimates are regarded as conservative
and are associated with a considerable degree of uncertainty ; additional
investigation and evaluation would be necessary to provide more accurate
estimates of ecological hazards . However, it was agreed that TNTB soils be
remediated to human health-based cleanup levels . The resulting residual
ecological risks to terrestrial receptors were re-evaluated in the FFS based on
cleanup of areas previously exceeding the cleanup levels . The resulting
ecological risks were estimated to be reduced an average of approximately
750-fold. The SLERA concluded that remediating the site to human health
cleanup levels would result in residual concentrations that are protective of
terrestrial receptors . Additionally, the SLERA found that due to the limited
aquatic habitat and the lack of rare, threatened, or endangered species, that the
development of RAOs based on aquatic receptors was unwarranted ."

Comment 10: Section 3.1.1.3. TNT C. See Lannae Long's Comments for TNT A.

Response 10: Section 3.1 .1 .3 of the text will be revised consistent with the response to
comment to Lannae Long's Comment No. 7 . The following text will be
replaced for the second-to-last paragraph in Section 3 .1 .1 .3 :

"A BERA was performed for TNTC (IT, 2001a), which estimated that
ecological hazards associated with exposure to TNTC surface and total soils
were elevated for terrestrial receptors . These estimates are regarded as
conservative and are associated with a considerable degree of uncertainty ;
additional investigation and evaluation would be necessary to provide more
accurate estimates of ecological hazards . However, it was agreed that TNTC
soils be remediated to human health-based remedial goal options (RGO), and
that ecological risk be re-evaluated in the FFS based on cleanup of areas
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previously exceeding the human health RGOs for TNTC. Also, neither
remedial action nor further study are recommended for aquatic receptors
exposed to TNTC surface water based on the following: uncertainties
associated with estimating chemical concentrations in aquatic insects, limited
area and low quality of aquatic habitat, and relatively low hazard estimates
especially when using the lowest-observable-adverse-effects4eveI approach."

It is noted that revision to the TNTA&C FFS is ongoing . A discussion of
ecological risk, the agreement regarding cleanup to human health RGOs, and
the revised ecological HQ values will be included in the FFS .

The last paragraph of Section 3.1 .1 .3 will be revised consistent with Lannae
Long's Comment No. 8 . The following text is suggested :

"A baseline human health risk assessment (BHHRA) was also performed for
exposure to TNTC soil, surface water and sediment (IT, 2001d) . Results of
the BHHRA indicate that cumulative human health risks associated with total
soil for the potential future resident and construction worker exceed the
respective risk management ranges for cancer risk (i.e ., incremental lifetime
cancer risk>lE-5) and noncancer hazard (i.e ., hazard quotient>l) . Similarly
associated with exposure to surface soil for the groundskeeper, indoor worker,
and adult hunter exceeded the respective risk management ranges . Noncancer
risks associated with exposure to sediment -for the potential future resident and
construction worker also exceeded the risk management range (i.e ., ILCR> IE-
5), and cancer risks associated with exposure to sediment contributed
significantly (ELCR>lE-6) to the overall ILCR of the construction worker and
potential future resident. Human health risk-based RGOs for TNTC soil and
sediment are being developed as cleanup criteria in the TNTA&C FFS . "

Comment 11: Section 3.1.2.1 . WARWP. last para. See Lanne Long's Comment No. 8 .

Response 11: The last paragraph of Section 3.1 .2.1 will be revised consistent with Lannae
Long's Comment No. 8 . The following text is suggested:

"A baseline human health risk assessment (BHHRA) was also performed for
exposure to WARWP soil, surface water and sediment (IT, 2000b) . Results of
the BHHRA indicate that site-related cumulative human health risks do not
exceed the respective risk management levels for cancer risk (i.e ., incremental
lifetime cancer risk>IE-5) and noncancer hazard (i.e ., hazard quotient>l)
when summed across all media for any of the receptors evaluated. An FFS
was performed for the two Red Water Pond Areas (IT, 2002a) . Because no
WARWP COCs were identified in the BHHRA, the FFS did not identify or
evaluate any remedial alternatives for the WARWP."

Comment 12: Section 3.1.2.2. PRRWP, last 3 para. See Lannae Long's Comment No. 8.
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Response 12: The third paragraph on page 3-20 (Section 3.1 .2.2) will be revised consistent
with Lannae Long's Comment No. 8 ; the first paragraph below is the
replacement text. Also, the second paragraph below is replacement text for
the last paragraph on Page 3 -15 to introduce the PRRWP "hot-spot" removal
concept from a risk management perspective.

"A baseline human health risk assessment (BHHRA) was also performed for
exposure PRRWP surface soil and total soil (IT, 2000b) . Results of the
BHHRA indicate that cumulative human health risks associated with total soil
exceed the respective risk management ranges for cancer risk (i.e .,
incremental lifetime cancer risk> IE-5) and noncancer hazard (i.e., hazard
quotient> 1) in the potential future resident . Also, the noncancer hazards for
the construction worker also exceed the risk management range for exposure
to total soil . Six nitroaromatics and benzo(a)pyrene COCs were identified in
the BHHRA.

An FFS was conducted for the two Red Water Pond areas (IT, 2002a) . The
FFS evaluation of the PRRW`P was initially based on the BHHRA and the
COCs identified therein . During the FFS, a single location with elevated
nitroaromatics concentrations, particularly TNT, was identified . It was
determined that if this small "hot spot" was remediated, then the remaining
soil would not pose a cancer risk nor noncancer hazard for any PRRWP
receptor at levels exceeding the respective risk management ranges."

Comment 13: Section 5.4. General. It is not clear why background GW samples were
compared to EPA Region 9 PRGs. I suggest not comparing the
background data to PRGs. I suggest analyzing background data on its
own in a qualitative, and statistical or quantitative manner to describe
outliers or bad datum.

Response 13: Agreed . The intent of comparing background data to PRGs was to show that
some inorganics may represent a residual risk at background concentrations .
The comparison was not intended to make any implication as to outliers or
bad data . The set of background wells will be finalized after two additional
background wells are installed and additional samples and water level
measurements are collected from existing potential background wells .
Because a set of background wells has not yet been finalized, reference to
background concentrations will be deleted from this report .

Comment 14: Section 5.4. Para 2. Reword V sentence.* I

Response 14: The following text is a replacement for the first two paragraphs of Section 5.4 :

The use of PRGs as a screening criteria has been replaced by risk-based
screening concentrations (RBSQ . See Response No. 6 by USACE-L. Long.
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Comment 15: Section 5.4. para. 4. It is unclear why you would compare SPLP data to
EPA Region 9 PRGs. The purpose of SPLP data at this time is not to
compare the SPLP data to background and EPA Region 9 PRGs. I
suggest having SPLP data stand alone for now, and in the coming year
have discussion and agreement among USACE, OEPA and NASA about
the objectives on using SPLP data, if it is used at all . I do not believe
SPLP data will be used directly in any risk assessment, so SPLP data
should not be handled in such manner.

Response 15 : As recommended in the comments from USACE-CX, all SPLP data will be
removed from the report and provided under separate cover . The data will not
be compared to any regulatory criteria.

Comment 16: Section 6A.9, down aradient wells. I believe other wells were considered
down gradient bedrock wells besides Bed-22 and Bed-27 . Bed-17 north of
TNT A, Bed-18 east of TNT A, Bed-15 east of the Reactor Site, and
possibly Bed-19 north of TNT C. For risk assessment, these wells will be
used to simulate worst case off-site residential GW use. I suggest
summarizing all down gradient data here, not just data from the two new
wells.

Response 16: Agreed. The following text will be inserted into Section 6.4.9 after the last
sentence: "It is important to note that these perimeter wells represent
groundwater impacts from a number ofPBOW source areas . While previous
discussions for each site summarized worst case exposure scenarios for
groundwater migrating from these source areas, perimeter wells represent the
affects of natural attenuation on these concentrations and provide an
indication of current exposures at the perimeter boundary ." For completeness,
analytical data previously discussed for downgradient source area wells is also
summarized in this section .

Conunent 17: Section 6.4.10, page 6.23. My copy is missing this page.

Response 17: Review of internal copies of the report indicates that this an isolated error that
must have occurred in the reproduction process .

Comment 18: Section 6.4.10.2, 3rd quarter April 2002. A summary of all nitroaromatic
detections should be included here, regardless of EPA Region 9 values or
not The nitroaromatics in background wells indicate either a wide-
spread nitroaromatic problem at PBOW, or a problem with sampling
and analysis. Detected nitroaromatics in background wells should not be
compared to EPA Region 9 PRGs as a way to delete the datum or data
from comment in the text. All nitroaromatic detections in background
should be addressed .

Response 18: Agreed . The text will be revised to discuss all detections in the background
wells .
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Comment 19: Section 6.6 and all subsections in 6.6. SPLP data. SPLP data should not
be compared to EPA Region 9 PRGs at this time. It is important to
analyze for any correlation between soff concentrations and GW
concentrations to help determine potential GW sources.

Response 19: As recommended in the comments from USACE-CX, all SPLP data will be
removed from the report and provided under separate cover. The data will not
be compared to any regulatory criteria.

Comment 20: Section 7.1.2 . backaround screenine values. During the 11 Sept 2002
PBOW group meeting, it has been decided on appropriate data points for
the development of background screening values for metals, and 2 other
rounds of data will be taken through 2003 for this effort . I suggest
waiting until then to recalculate UTL on appropriate data points, and
provide rationale for the data points not appropriate.

Response 20: Agreed. Background values will be recalculated following additional
sampling .

Comment 21: Section 7.1.2. background PAH and BTEX. It is the assumption that
there are PAHs and BTEX naturally occurring in the PBOW area . For
risk assessment purposes, PAHs and BTEX will not summarily be
screened out of the AOC GW data sets just because PAHs and BTEX
were detected in background wells. There needs to be strong background
data analysis to show that the PAHs and BTEX levels are regional
variations to use the data for screening. Otherwise, the data will be used
on the backside of a risk assessment in a qualitative manner to help
determine N any part of on-site PAH and BTEX concentrations can be
attributed to regional background. I suggest providing data analysis with
the objective of being able to state that there are naturally occurring
PAHs and BTEX as levels detected, or there is not enough information
and the data will be used on the backside of a risk assessment .

Response 21: It is agreed that BTEX and PAHs will not be summarily screened out based on
a background screening level (i.e ., MDCs or UTLs). Clearly, there is much
variation in BTEX/PAH concentrations across the site and among the
background wells . For example, PAHs and BTEX are detected in background
well PB-BED-MW24 at concentrations I to 2 orders of magnitude higher than
in the .other background wells . However, several site wells exhibit
BTEX/PAH concentrations appreciably greater than those found in PB-BED-
MW-24. Thus, even though it is generally believed that virtually all
BTEX/PAHs present is naturally occurring, BTEX/PAHs cannot be removed
from consideration as "site-related" contaminants based solely on a
quantitative comparison of site to background concentrations .
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It is recommended that a spatial evaluation of BTEX and PAHs be performed
that would include site and background groundwater locations . Vertical
correlation---especially with regard to lithologic unit-would be considered as
well as horizontal . Additionally, existing information should be gathered, as
available, concerning regional variations, again, with respect to lithologic
units . This evaluation should be completed after the planned April 2003
round of groundwater sampling is completed . As part of this evaluation, the
monitoring wells should be evaluated for hydrogen sulfide content . The
presence of hydrogen sulfide is commonly associated with PAHs/BTEX that
may be found in the Delaware Limestone . Also, hydrogen sulfide
concentrations in background well PB-BED-MW24 screened in the Delaware
Limestone, exceeded the range of the instrument (i.e ., >500 ppm) during the
July 2002 sampling period .

It is anticipated that the results of the study, would have to be interpreted
qualitatively as well as quantitatively, and that it would yield no obvious
"bright-line" concentration to be used in background screening for risk
assessment or other purposes . Instead, it would likely be used to facilitate
informed site management agreements .

Section 5 .4.2 will be revised to indicate that BTEX/PAHs will not be
summarily screened out based on a screening concentration. Brief mention
will be made of the need for additional study of the PAHs/BTEX. This
section will also be revised to state that the lower of the UTL or NIDC will be
used for screening inorganics .

Comment 22: Section 7.5 . SPLP data should not be compared to EPA Region 9 PRGs.

Response 22: Agreed. As recommended in the comments from USACE-CX, all SPLP data
will be removed from the report and provided under separate cover . The data
will not be compared to any regulatory criteria.

Comment 23: Section 8. recommendations. Clear rationale and specific objectives
should be defined before recommendations become final. For example
off-site survey and sampling may or may not fill an objective . A better
objective recommendation could be: Determine the extent of
nitroaromatics in groundwater downgradient from the north fence line.

Response 23: The recommendations will be revised to present a clearer rationale and
objective . Recommendations decided at the September 11, 2002 meeting will
also be incorporated . Please see response to Jim Beaujon's Comment No. 19
for revised recommendations .

Comment 24: Data Tables for AOCs in Document Tables . It would be helpful to have
in a data summary column, the maximum detected concentration for
each AOC, even if the maximum concentration is less than EPA Region 9
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PRGs. This easy info would help FUDS send-annual chemical reporting
requirements to HQ.

Response 24: Agreed. This information will be provided in the tables, as requested .

Comment 25: Section 7.1.2. backeround PAH and BTEX. It is the assumption that
there are PAIIs and BTEX naturally occurring in thePBOW area. For
risk assessment purposes, PAE[s and BTEX will not summarily be
screened out of the AOC GW data sets just because PAHs and BTEX
were detected in background wells. There needs to be strong background
data analysis to show that the PAE[s and BTEX levels are regional
variations to use the data for screening . Otherwise, the data will be used
on the backside of a risk assessment in a qualitative manner to help
determine if any part of on-site PAH and BTEX concentrations can be
attributed to regional background. I suggest providing data analysis with
the objective of being able to state that there are naturally occurring
PAHs and BTEX as levels detected, or there is not enough information
and the data will be used on the backside of a risk assessment.

Response 25: Comment is a repetition of Lannae Long's CommentNo. 21 ; please see
response to Comment No. 21 .

Comment 26: Figures . It would be helpful to have on one map, all the well locations to
give a site-wide overview of the well system. For example, there is a map
seemingly unattached to any project report and has no figure number
that I recommend to be in the report . In the control boxes, it is Job NO.
825635, drawing number 825635ES.017. Some of the maps included in
the report do not have the new wells indicated on them, or there are no
wells (not even in light gray shade) indicated except for a pointed few.

Response 26: Figure 2-2 is a site map with all of the wells on it . Some of the figures do not
include all of the wells (e.g., Figure 6-3) because water levels were not
recorded site-wide until February 2002. Figures will be revised to show all
site wells . Gray scale will be used where appropriate to distinguish
overburden/weathered shale wells from bedrock wells .

Comment 27: Appendix 0. Section 0.1.3 . A more rigorous check on each datum
following your protocol should help eliminate inappropriate data from
data sets .

Response 27: Agreed. This appendix (now Appendix L) is being rewritten . Because a set
of background wells has not yet been finalized, reference to specific
background concentrations will be deleted in the revised report .

Comment 28: General .
'
How we look at groundwater data from this time forward

should micorporate the 11 Sept 2002 meeting minutes. In the future, those
minutes need to be reflected in subsequent reports .
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Response 28: Concur. September 11, 2002 meeting minutes will be reflected in this and
future reports .

Reference : Comments receivedfrom Doug Mullendore (dated 1 November 2002)

Comment 1: Pane 34, V Complete Paragrauh, rd Sentence . Suggesting changing
unexeeptable to unaeeeptable.

Response 1: Agreed. The wording change will be performed.

Comment 2: Pace 4-11 and 4-12 . Suggest changing "U.S. Liquids Office" to "U.S.YLiquidsfbeility' .

Response 2: Section 4.9, 2d paragraph, 2 d sentence, Page 4-1 1, "U.S. Liquids office" will
be changed to "U.S. Liquids facility". Same paragraph, 3 d sentence, Page 4-
12, change "U.S . Liquids office" will be changed to "U.S . Liquids facility".

Comment 3: Paae 54, 2nd Paragraph, Last Sentence. As the main data user of the
SPLP data it was not my intention to have extract analytical results
compared to any residential tap water risk screening criteria. If this is to
be done I recommend that Shaw consult with both USACE and Ohio
EPA risk assessment personnel to ensure that such comparisons are
appropriate. Any consultations and agreements should be referenced in
the report.

Response 3: Agreed. While the SPLP method is widely utilized, there has been no
standard method developed for the interpretation of the results . In general,
most studies and guidance documents from other states available for review
do compare the SPLP results to state or federal drinking water standards .
However, it is agreed that the SPLP data should be presented without
interpretation at this time and that discussions need to be held with USACE
and OEPA to determine the objectives for this data . All comparison to any
regulatory criteria will be removed from the report

Comment 4: Paste 64, Yd Paragraph. The significance of this horizontal hydraulic
gradient needs to be discussed in layman's terms in the report. Is the
gradient higher within the trough thus representing a preferential
pathway for contaminant transport?

Response 4: The gradient represents the slope of the water table . The larger or higher the
gradient, the steeper the slope. In the case of the troughs at PBOW, the
gradient is steeper into the trough than it is within the trough . Therefore, the
trough can be a preferential pathway for contaminants . "Groundwater slopes"
will be inserted into the text following "Horizontal hydraulic gradient" in the
first sentence to clarify the definition of gradient. Also in the first sentence,
"troughs" will be preceded by the term "preferential pathways."
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Comment 5: Faze 6.5. Section 6.2.3. 2nd Sentence. This sentence was misleading and
needs clarification within the text of the report. After reading the
paragraph several times I understood the sentence to mean that
groundwater connectivity between the overburden and limestone bedrock
is limited. This is based on the vertical gradient between overburden and
bedrock groundwater. N this is a correct interpretation than such a
sentence stating the conclusion of the analysis of vertical gradients should
be added to the paragraph .

Response 5 : Agreed . The following sentences will replace the second sentence in this
section : "Well pairs on the western and northern portions of the site showed
higher groundwater elevations in the overburden zone than in the bedrock
aquifer. This difference suggests that there may be relatively limited
connectivity between the overburden and bedrock water bearing zones in
these areas. In addition, any vertical groundwater migration that occurs will
be downward into the bedrock."

Comment 6: Paee 6-6. Section 6.2.4 . The first sentence of this section states "no clear
correlation exists between. . . in site wells". Succeeding sentences and
paragraphs discuss correlations that existed at the site. This reviewer
misses the subtleties of the first sentence and it appears that seasonal
correlations do exist at the site, which influence water levels, although not
on a monthly basis . I suggest revising this section to focus on the seasonal
correlations (effectively deleting the phrase mentioned earlier).
Additionally, this reviewer suggests that text be added to the report
indicating optimal sampling times for overburden groundwater sampling.

Response 6: Agree . The following text will replace the first two sentences of this section :
"Although previous investigations have indicated that there is a strong
connection between precipitation and groundwater elevations, no clear
correlation exists between monthly precipitation rates and water level
elevations in site wells. The lack of observed con-elation is probably
influenced by the amount of precipitation and the runoff rate . For example,
summer thunderstorms that produce short periods ofheavy precipitation my
result in more surface runoff and less infiltration . Conversely, constant
periods of precipitation at a lower rate over a period of days may result in
more infiltration . Freezing rain or snow will also not result in an immediate
recharge to groundwater. These factors are not discernable from total monthly
precipitation data shown on Figure 6-12."

The following text will be added after the fourth sentence of this paragraph :
"Therefore, the optimal time for sampling of overburden monitoring wells
would be from January through July."
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Comment 7: Paee 6-7. Section 6.3 . Last Paragraph, Last Sentence. Suggest adding a
reference where the reader can find this analysis in the report. I believe
Appendix 0, Section 0.2.0 is the correct reference.

Response 7: Reference to Section L.2.0 (former Appendix 0) will be added to the end of
this paragraph.

Comment 8: Paee 6-8. Section 6.4.1.2. 1 find it interesting that sulfate and sodium are
the dominant anion and cation (on a equivalancefifter basis) found in well
PB-BED-MW14 and overburden wells sampled during this and previous
sampling . When compared to the results of PB-BED-MW24, a
downgradient well also completed in the Delaware Limestone, where Ca~'
and HC03' are the dominant ions present, it appears that the red water
ponds have changed the geochemistry of the deep water bearing zone .
How such a change could impact the solubility of such inorganic ions as
arsenic needs to be discussed somewhere in the report.

Response 8: The report will explain that an increase in the concentrations of cations and
anions in groundwater can change the mobilities of trace elements via several
different mechanisms . An increase in the concentration of one or more major
elements can affect the adsorption of trace elements by competing for sorption
sites . For instance, divalent cations generally compete for the same sorption
sites . A large increase in the concentration of calcium or magnesium from a
site activity can displace an adsorbed trace element such as lead, thus
increasing its mobility . Likewise, a large increase in sulfate from site
activities can displace arsenate, which competes for the same anionic sorption
sites .

Increases in anion concentrations can increase the solubilities of metals by
formation of aqueous complexes. For instance, lead has an affinity to form a
series of chloride complexes (PbCl', PbCl2`, PbC13-, PbC1472, etc.), which can
enhance lead solubility in a high-chloride environment. Each metal has a
unique set of affinities for forming such complexes. Some metals form
complexes with chloride, fluoride, sulfate, carbonate, bicarbonate, nitrate,
phosphate, and hydroxy anions to varying degrees, depending on the metal.
This is why seawater contains dissolved metal concentrations that exceed the
solubility limits in fresh water.

Comment 9: Page 6-8. Section 6.4.1.2. Wet Season Sampline Event (April), Next to Last
Sentence. Should "was" be "were"?

Response 9: Section 6.4.1 .2, 2002 Wet Season Sampling Event (April), 4~h sentence will be
reworded .

Comment 10 : General comment . Since it appears groundwater has been impacted by
nitroaromatics in the Pentolite Road Red Water Pond area and no
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bedrock wells are located within this AOC, I suggest a bedrock well be
installed in the vicinity of the ponds.

Response 10: Two wells exist in the interpreted downgradient direction of the Pentolite
Road Red Water Pond based on the May 2002 groundwater contours
presented on Figure 6-4 of this report. These wells provide information on the
impact of site related contamination to the bedrock aquifer. As noted,
however, there are no bedrock monitoring wells within the Pentolite Road Red
Water Pond Area . Water level data in this area could be valuable in
determining the potential migration pathways from the overburden to the
bedrock aquifer. Based on review of existing groundwater data, one
additional well paired with an existing overburden well will be recommended
to monitor bedrock contamination at the Pentolite Road Red Water Ponds .
Numerous overburden wells in this area show contamination and the exact
location of the new bedrock well will be determined in future discussions with
the USACE and OEPA.

Comment 11: Paue 6-9 . Section 6.4.2.2,2001 Dry Season Samplinz Event, 4th Sentence.
Was naphthalene detected at levels above the risk based screening
criteria?

Response 11: Yes. Naphthalene was detected above the preliminary screening level in both
bedrock wells associated with the Pentolite Area (PB-BED-MW15 and PB-
BED-MW23). The text will be adjusted to indicate that it was above the
preliminary screening level .

Comment 12: Page 6-11. Section 6.4.3. 71h and 8h Sentences. According to Figure 6-4
BED-NM17 seems to be located more side gradient to than downgradient
ofTNT Manufacturing Area A; while BED-MW18 seems to be
upgradient of TNT Manufacturing Area A.

Response 12: Yes. The text will be adjusted as per the comment.

Comment 13: Paae 6-11, Section 6.4.3.2 . Are the 3 nitroaromatic compounds detected
during the dry season sampling the same 3 that were detected during the
wet season sampling? If so suggest this be added to the text of the dry
season sampling .

Response 13: Yes . The nitroaromatics compounds detected during the wet season were the
same as detected during the dry season . Those compounds (4-A2,6-DNT, 2-
A4,6-DNT, and 2,4,6-TNT) will be added to the "2001 Dry Season" text .

Comment 14: General Comment. I';n perplexed regarding the discovery of
nitroaromatic compounds in wells that based on figure 6-4 appear to be
side gradient or upgradient from contaminated source areas (TNT
Manufacturing Area A). Looking at information contained in Table 6-1
it appears that the water level in PB-BEDMW17 was measured as 598'
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above MSL in May of 2002. Suggest, Shaw review the contour value of
608-14' and determine if it is accurate.

Response 14: Figure 6-4 elevation of 608.14 is incorrect. The correct value is 598.03 . The
figure will be updated with correct value . Even with the correction to the
groundwater contours, the observation is accurate that the contamination in
the nearby wells appears to be upgradient and cross gradient . When
interpreting the distribution of contaminants in PBOW groundwater, it is
important to recognize any uncertainty in the groundwater flow regime . A
generalized cross-section has been inserted (Figure 6-4A) which illustrates the
PBOW groundwater site conceptual model . The cross-section shows the
geologic units, the overburden/shale and bedrock water-bearing zones, the
interrelationship between these components, and the possible contaminant
migration transport routes .

Given the lack of off-site wells to further define groundwater flow in the area,
groundwater contours shown on all overburden and bedrock figures will be
dashed to imply that they are inferred . Future work may aid in better defining
groundwater flow in this area.

Comment 15: Page 6-12, Section 6.4.3.3,2002 Wet Season Samplinr Event, 1" Sentence.
Should 2-, 3- nitrotoluene be 2-nitrotoluene and 3-nitrotoluene? If so
clarify as necessary .

Response 15: 2-, 3-nitrotoluene will be changed to 2-nitrotoluene and 3-nitrotoluene .

Comment 16: PaLre 6-14, Section 6.4.4.3. It should be noted that the dominant ions in
the TNTB-BEDGWO04 are calcium and sulfate, which is different from
what is normally found in the shale at PBOW. This is of particular
interest because the overburden groundwater is also sulfate controlling
(reference the results for MK-MW16 and MK-MW-17) and TNTB-
BEDGWO04 is located near a washhouse where sellite (Sodium sulfite)
was used . I believe this could be an indication that while this well has not
had nitroaromatic contamination detected, it does appear to have been
impacted by TNT Area B operations in the vicinity of TNTB-
BEDGWOO4.

Response 16: Agreed. The following text will be added to Section 6.4.4.3 : "Well TNTB-
BEDGW-004 is located near a washhouse where sellite (sodium sulfite) was
used, and groundwater in the vicinity may have been impacted by site
operations . Sulfite will oxidize to sulfate in an oxidizing environment and
raise sulfate concentrations above background levels . Wells impacted by
sulfate can be identified by an anomalously high sulfate/chloride ratio . For
instance, the October 2001 and April 2002 TNTB-BEDGW-004 samples
exhibit sulfate/chloride ratios of 17 and 57, respectively . In comparison, the
sulfate/chloride ratios for the background samples are all below 1 .9, with a
mean of 0.4."
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Comment 17: General Comment. Suggest that some discussion on whether the
bedrock/overburden water zones are considered a reducing or oxidizing
environment be included in this report. Further, a discussion of how
nitroaromatics react/degrade in such an environment should also be
included

Response 17: The following text will inserted into the conclusions of the report . "Evidence
available to evaluate the redox state of the groundwater includes oxidation-
reduction potential (ORP), dissolved oxygen (DO), and sulfide . The 95 ORP
field measurements available from background and non-background wells
sampled from November 1997 through July 2002 range from -41 1 to +390
mV, with a median of -144 and a mean of -145 mV. The 106 DO
measurements from the same data set range from 0.00 (nondetect) to 15.8
mg/L; however, most of the samples that had negative ORP also had low or
nondetectable DO, providing independent evidence of reducing conditions . In
addition, some wells had detectable sulfide in excess of 50 ppm, and some
other wells were not sampled for safety reasons because of high hydrogen
sulfide vapors .

The strong evidence for reducing conditions suggests that anaerobic microbial
degradation pathways will be dominant over aerobic pathways . Four separate
anaerobic TNT degradation pathways are known to exist (Ellis et al., 2001) .
Intermediate degradation products from these pathways include :

4-Hydroxylamino-2,6-dinitrotoluene
2-Hydroxylaniino-4,6-dinitrotoluene
2,4-Dihydroxyl-arnino-6-nitro-toluene
4-Amino-2,6-dinitro-toluene
2-Amino-4,6-dinitro-toluene
2-Aniino-5-hydroxyl-4-hydroxylamino-6-nitrotoluene
2,4-Dian-,Lino-6-nitrotoluene
2,4,6-Triariiino-toluene
2,4,6-Trihydroxytoluene
4-Hydroxytoluene

The last intermediate, 4-hydroxytoluene, will degrade to toluene, which in
turn, will degrade to benzoate under anaerobic conditions."

Reference:
Ellis, L.B.M., Hershberger, C.D., Bryan, E.M., and Wackett, L.P . (2001)
"The University of Minnesota Biocatalysis/Biodegradation Database :
Emphasizing Enzymes," Nucleic Acids Research, 29: 340-343."

Comment 18 : Fizure 6-26 . Please add the amino substituted nitroaromatics to this
figure.
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Response 18: All soil SPLP data (including Figure 6-26) will be removed from this
groundwater report and will be issued under separate cover at a later date.
The addition of amino substituted nitroaromatics will be added to this figure.

Comment 19: General Comment Reeardine SPLP Information. Please add a discussion
regarding the leaching of nitroaromatics from soils into the groundwater.
We need to start making the case that the leaching model provided in the
Soil Screening Level guidance is overly conservative. Additionally, we
need to postulate on how the soil removal actions completed at PBOW
might impact groundwater. It appears from the figures that leaching of
nitroaromatics at soil concentrations prescribed by the decision document

ight be modeled by a simple linear relationship (y=mx+b). I would
suggest developing a table that shows the action levels concentrations and
the predicted leachate concentration.

Response 19: All soil SPLP data will be removed from this groundwater report and will be
issued under separate cover at a later date . A comparison to the SSLs, as well
as action levels, will be included in the submittal of the SPLP results.

Reference: Comments on Typing Errors and Minor Corrections (dated I November 2002)

Comment 1 : (a) Paue 1-2: 2nd bullet . Change "second semi-annual round" to "Wet
season round" . Sentence above Section 1.1- (b) The appropriate
capitalization of document titles was lost when the page was printed.

Response 1: (a) "second semi-annual " will be changed -to "wet season ." (b) Documents
will be properly capitalized.

Comment 2: Page 1-5. item no. 2. Change "plumes" to "flumes".

Response 2: "Plumes" will be changed to "flumes" .

Comment 3: Page 2-1. 5th line from bottom. Change "Pentalite Area Red Water
Ponds" to "Pentolite Road Red Water Ponds".

Response 3: "Pentalite" will be changed to "Pentolite" and "Area" will be changed to
& V'Road' .

Comment 4: Page 2.2. Section 2.2.2, I't sentence, Change "are shown on a revised
regional geologic map" to "outcrop across PBOW".

Response 4: "are shown on a revised regional geological map" will be changed to "outcrop
across PBOW" .

Comment 5: Page 2-3. Section 2.2.3. I't paragraph, 4th line. Change "As shown on the
updated Figure 2-9" to "As shown on Figure 2-911.
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Response 5: "the updated" will be removed from 5h sentence, Section 2.2.3, Page 2-3 .

Comment 6: No 34, 4'h Une of words. Change "unexceptablel to "unacceptable".

Response 6 : This paragraph will be revised (see previous responses to comments).

Comment 7: Ene 4-4. (a) TNTC- Shouldn't soil sample number IIAB066A9'I be
"SO066A"? (b) West Area Red Water Ponds- The reference to IIDP1011
should be IIDP1311 .

Response 7: (a) "SO" will replace "AB" on the soil sample identification numbers . (b) The
reference to "DPIO" will be changed to "DP13"

Comment 8: Paee 4-5. 3 line Paraeraph. Change "site-wide SAP" to "Site-wide SAP".

,. Response 8: "site-wide" will be changed to "Site-wide" .

Comment 9: Pace 4-7. last paraeraph on page. "PB-BED-16" should be "PB-BED-
MWIV.

Response 9: "PB-BED-16" will be changed to "PB-BED-NM16" .

Comment 10: PaLre 4-9. 2nd line. Change "site-wide QAPP" to "Site-wide QAPP".

Response 10: According to the References, site-wide is not part of the title to the QAPP,
therefore, it should not be capitalized .

Comment 11: Page 6-20 : (a) 2002 Wet Season paragraph. Change "No nitroaromatics,
VOCs, SVOCs were' to "No nitroaromatics, VOCs, or SVOCs were". (b)
Section 6.4.7.3, V sentence- Change "upon reviewing" to "during" .

Response 11 : (a) The word "of'will be inserted between VOCs and SVOCs. (b)"Upon
reviewing" will be changed to "during" .

Comment 12: Page 6-21, Section 6.4.8.3. 5th line. Change "levels only during" to "levels
during" .

Response 12: The word "only" will be removed from the 5h line .

Comment 13: Paee 6-23: (a) Section 6.4.9.3. 4h line . Change relevant to '93enzene and
methylene chloride were". (b) Section 6.4.10- Edit for clarity the sentence
that begins with "Overburden monitorinle' .

Response 13: (a) The word "was" will be changed to "were" . (b) 4h sentence, Section
6.4 . 10, Page 6-27 will be changed to "Overburden monitoring well IT-MWO1
was selected to be sampled as part of the dry/wet season sampling events due
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to its location and possible use in deteffnining background overburden
groundwater values."
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detected. The surface sample from Wash House, Building 146 was analyzed only
for nitroaromatics. TNT concentrations were 11,000 pg1L." Similar text will also
be used for other sections or samples where data will be compared against
screening levels, if available.

Comment 5: Flom 3-1. Identify the location and title (per mission) for Building 131.
This building is highlighted in reference to the risk assessment performed.

Response 5: 'Mono House, Building 13 1 " text will be included on Figure 3- 1 .

Comment 6: j), 3-4.3.1.11. f1mraomh. Chatify the predominant mission related to the
TNT-B area as is discussed in 3.1.1.1 for TNT-A and 3.1.1.2 for TNT-C. For
instance, deffne whether the facilities main function to manufacture TNT,
DNT, PETN, or other support features. Clarify title noted on text vs . fig 3-2
as Hypersonic "Tunnel" or "Testing " Facility also.

Response 6: The following information will be included in the first paragraph to clarify the
purpose of TNTB: 'TNTB was used during World War If as a manufacturing
facility for TNT and DNT. During PBOW operations, TNTB had three TNT lines
consisting of 5 buildings each, and one DNT line consisting of one building" .

Text ofthe 2nd paragraph will be changed to "Hypersonic Testing Facility" to
match the title of the area as in Figure 3-2.

Comment 7: P-3-7, 2nd paragraph., The benzene concentration highlighted as being
found in this (and other?) background well(s) should be used as noted
above in comment 1 .

Response 7: VOC contaminants benzene and methylene chloride, detected at concentrations
above their preliminary screening levels, as noted in the 2nd paragraph on page
3-7, were from groundwater in monitoring well TNTB-BEDGW-002. The use
of the term "background" in the context of this report refers only to wells on the
most upgradient side ofPBOW (i.e., the south and west sides) . This monitoring
well, while located upgradient of the TNTB area, is not considered a
background well for the entire PBOW site .

Comment 8: Figure 3-3. Identify the location of Building 682 on the figure. This
building is highlighted in reference to the highest concentration of TNT
found in TNT-C that is suspected to be waste from a clay line found .

Response 8: The statement in the text (page 3-14, lst paragraph) that identifies the highest TNT
concentration from Building 682 was incorrect and will be changed to Building
692. Two building locations (Mono House, Building 681 and Fortifier House,
Building 613) not identified on Figure 3-3, will be labeled .

Comment9: P.3-15., 3.1.2.2 ., Pparagraph. TCLP is the leaching procedure only.
Several determinative analytical tests are done to address thecompounds
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identified within 40CFR 261. Define the compound(s) that are the basis for
theHW determination statement made.

Response 9: The compound that caused the soil to be determined a Hazardous Waste was 2,4-
DNT with a regulatory disposal limit of0 . 13 mg/kg. 2,4-DNT will be noted as the
EN chemical .

Comment 10: P. 6-10, 6.4.2.3. The last statement on Thalliurn should be qualified to apply
to the filtered sample only.

Response 10: Reviewing Table 6-5 that presents metal detections, thallium was not detected in
either Pentolite Road bedrock monitoring well (PB-BED-MW15 or PB-BED-
MW23) during the months of October and April 2002 . Therefore, this last
sentence in the paragraph will be removed .

Comment 11: Figures 6-14-6-**. Note that some detections included within the figures do
not exceed the PRG as is noted within the legend . Why are some compounds
noted within text missing from the figures, and vise-versa? Suggest a
consistency so that the figures fully support a graphical depiction of the site
(CSK and the text associated with these areas.

Response 11: The text and figures will be rechecked to ensure consistency.

Comment 12: P.6-18 - 6-31 . General text Several of the figure references included within
the document are in error. Verify the references noted within these sections
i.e., figures 6-13, 6-14, 6-15, etc . are applicable to the text being presented and
edit accordingly.

Response 12: The text presenting the figures will be reviewed for all table and figure callouts
and any corrections made prior to the document being reissued .

Comment 13: P. 6-1 - 6-31 throuehout all 6.* sections: and 7-1 to 7-4. sections 7-.1.1 and
7.1.2. There are several instances (in sections 6.*) where a comparison of
MW results to the background UIL was done and expnmed as exceeding
the calculated 95%UTL. This cut1dry dialogue is contradictory to the
message previously expressed - hypothesized that the occurrence ofthese
compounds (BTEX, SVOCs, etc.) was naturally occurring. Based on my
review of the data, however, it was noted that the values were just slightly
above the 95% UIL values (within 1 to 2 times) in most cases. In addition,
the presentation of the background data (6-25, 6A.10.3) is an
oversimplification of the complexities ofdetermining these characteristics of
the environmental conditions found onsite. Other issues are encountered
when attempting to apply statistics (ie., invalid assumptions about the
background population must be assumed) to determine a range for these
values. Section 7.1 last paragraph of 7.1 does touch on this poin4 but it is too
little, too late. Suggest these complexities ofthe subsurface environment, and
some qualification of the weakness of these UTL values be addressed early
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within section 6.* text, prior to any individual areas discussion where these
values are used. This is especially important in fight ofthe dose proAmity of
these values. For instance, with the sporadic nature of this naturally
occurring petroleum product within the bedrock formation, as well as the
limited number (5) ofbackground wells and sampling events - suggest the
level ofdiscrepancy should be addressed on an individual data point b
and qualified throughout.

Response 13: It is agreed that : 1) background screening values should be used for screening only
and should not be used to make a decisive determination that site concentrations
exceed background, and 2) the issue ofelevated BTEWAHs in site media needs
to be evaluated more closely and on a spatial, geochernical, and/or statistical basis
as appropriate .

For this revised report, analytical concentrations will not be compared with
calculated background data. When background groundwater data values are
presented, exceedance of a screening value should not be interpreted to mean that
the site concentration is necessarily associated with site activities. Instead,
exceedance of background, especially when marginal, indicates that further
evaluation may be required . This evaluation may include a statistical population
test of site to background analytical results ; it may also include a geochernical
and/or spatial evaluation. A more complete discussion of the revised approach to
be taken for background screening/comparisons is included in the response to
Becky Terry/Jim Beaujon Comment No. 19.

PAHs and BTEX will not be summarily screened out based on a background
screening level as discussed in the response to Lannae Long Comment No. 21 . A
portion of that response is included below :

It is recommended that a spatial evaluation of BTEX and PAHs be performed that
would include site and background groundwater locations . Vertical correlation-
especially with regard to lithologic unit-would be considered as wen as
horizontal . Additionally, existing information should be gathered, as available,
concerning regional variations, again, with respect to lithologic units . This
evaluation should be completed after the planned April 2003 round of
groundwater sampling is completed. As part of this evaluation, the monitoring
wells should be evaluated for hydrogen sulfide content . The presence ofhydrogen
sulfide is commonly associated with PAHs/BTEX that may be found in the
organic-rich shales . Also, hydrogen sulfide concentrations in background well
PB-BED-MW24 screened in the Delaware Limestone, exceeded the range of the
instrument (i.e., >500 ppm) during the July 2002 sampling period.

It is anticipated that the results of the study would have to be interpreted
qualitatively as well as quantitatively, and that it would yield no obvious "bright-
line' concentration to be used in background screening for risk assessment or
other purposes . Instead, it would likely be used to facilitate informed site
management agreements .
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Sections 6 and 7 will be revised to reflect the above discussion .

Comment 14: P. 6,26, 6.5. The results from the analyses ofbedrock LNAPL found in
various areas as expressW here for BTEX, GRO, andDRO provide some
value (quantitated as containing more light-end petroleum compounds vs.
heavy-end coinpounds), but do not provide any insight to the nature of this
material, whether they are likely frorn a similar or different sources, etc.
Contact the lab that analyzed these samples and ask for an assessment ofthe
type of fuel - whether they believe it represents one or a mixture of refined
petroleum product(s) - or ff it is thought to represent a naturally occuning
source. A determination of suffur content for this material may also be
considered for future efforts to help determine the nature of the sources of
these LNAPIs. Include the lab analyst's professional judgment and a copy
of the chromatograms within the document. Is this LNAPL material
speculated as the natural petroleum associated with the bedrock, or are other
anthropogenic sources known or suspected? Use professional judgment to
express the potential sources for this material and incorpomte those here as
well.

Response 14: The lab was contacted and is unable to provide any additional information
regarding the samples. Typically, laboratories deliver analytical results without
interpretation . To verify the origin of nattirally-occurring hydrocarbons requires
specialized testing beyond the capabilities of most analytical labs and standard
EPA methods . The accepted methods allow identification ofcompounds for
which standards are available and chromatographic patterns are recognizable .
Identification is hindered by the alteration of established patterns due to
evaporation, exposure, and biodegradation . Specialized labs with modified
methods and petroleum-specific calibration standards, including weathered
standards, should be used . A copy of the chromatograms will be inserted into the
report (Appendix 0).

The following text will be added: "Monitoring well MK-MW20, which is located
downgradient from the Upper Toluene Tanks, had detections of toluene, gasoline
range organics (GRO) and diesel range organics (DRO). Although the sample had
detections of hydrocarbons in the gasoline and diesel ranges, the chromatograms
did not resemble the gasoline and diesel standards . In the GRO chromatogram,
the predominant peak was from toluene. The sample did not contain
concentrations ofseveral components ofthe gasoline standard such as the
methylpentanes, heptane, ethylbenzene, xylenes, or trimethylbenzene. Although
weathering ofthe hydrocarbons would lower the concentrations ofthe alkanes, the
aromatic compounds should still be present. The lack of benzene, ethylbenzene,
and xylenes in the 8260B analysis confims that it is probably not gasoline. Only
two single components of the diesel standard were present in the sample .
Therefore, the potential source of the contaminants in the groundwater appears to
be from the storage of toluene in the Upper Toluene Tanks."
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"Monitoring well PB-BED-MW16 is also located downgadient from the Upper
Toluene Tanks . The sample contains a mixture of hydrocarbons in the gasoline
and diesel ranges. Early eluting compounds are not evident in the 8260B
chromatogram . This may be due to weathering. Although many ofthe single
components of gasoline are present, they do not appeu in the same ratios as the
gasoline standard . Usually, total xylenes and toluene are present in similar
concentrations . Since the relative concentration of toluene is low, the Upper
Toluene Tanks are an unlikely source. More specialized analytical methods are
necessary to determine the exact nature ofthe product."

"Groundwater samples were collected from TNTA-BEDGW-001 and PB-BED-
MW16. Their chromatograms are similar, and the concentrations of components
are very similar. Since early eluting compounds are present, little weathering
appears to have taken place. Although many of the single components of gasoline
are present, they do not appear in the same ratios as the gasoline standard . The
concentration of total xylenes compared to the other aromatics is high. More
specialized analytical methods are necessary to determine the exact nature of the
product. The presence of sulfur-like odors indicates that the source may also be
naturally-occurring."

Comment 15: P. 6-27 - 6-31, 6.6.*and P.7-14.7.5. The application the SPLP explosives data
and speculation expressed here is irrelevant and unadvised. Suggest future
sampling efforts remove this protocol as laclang value and focus monies to
GW sampling as an indication ofsite conditions and the leachability of these
compounds into GW.

Response 15: It is agreed that the SPLP data, in the strict context of the groundwater report, is
irrelevant . Soil SPLP data were collected to support future evaluations of the soil
to groundwater contained migration at various sites (i.e ., the Redwater Ponds and
TNT Manufacturing Areas). The samples were collected during the execution of
the groundwater investigation as a cost-effective means to support ongoing soil
feasibility studies and future evaluation ofthe effectiveness of any soil removal
actions . All soil SPLP data will be removed from this groundwater report and will
be issued under separate cover at a later date.

Comment 16: P.-General. It appears that the acetone detections are associated only with
the most recent sampling events conducted by IT Group. The source of this
acetone may be related to residues found with the decon solvent (isopropyl
alcohol) used. Suggest use of disposable materials (bailer, tubing, etc.) and
dropping the organic dwe from a fuhm sampling effort to evaluate whether
this has any impact on the next round ofdata .

Response 16: Disposable materials such as bailers, rope, tubing, filters, etc ., are already used .
Based upon a meeting held September 11, 2002, groundwater samples collected
only by means ofthe low-flow sampling methodology will be used to determine
background quantitative values . Samples collected with a bailer will be used for
qualitative purposes . Based upon this information, each well that a groundwater
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sample is able to be collected by low-flow sampling, will continue to be sampled
in that manner. Analytical results will be reviewed following the October 2002
sampling . If acetone is still present in groundwater samples collected by low-flow
sampling means, the organic rinse may be eliminated during the April 2003
sampling event. The decision to eliminate the organic rinse will be made by the
USACE in conjunction with OEPA.

Comnient 17: P-7-3, 7.1-1 . last two ParagTauhs. The text given here is too brief to support
the assertion that the PAE[s and BTEX are naturally occurring. The fact that
these readings coincide together does not support the hiterpretation, for they
can coexist from an anthropogenic source also. This section should be
augmented to identify how the PAH andBTEX detections coincide with the
field observations, sulfide readings, and other antidotal infomution that was
gathered when fonnulating the original interpretation. See other comments
conceming the gathering of additional data that will support this assertion
also.

Response 17: Additional information obtained from analytical data, field readings and
conversations with OEPA will be added to these paragraphs to supplement the
natural occurrence of BTEX and PAH.

Comment 18: V.7-5.7.2.1 . ru-st paragraph. Many ofthe nitroaromatic compounds detected
at PBOWare related transformation products ofTNT, and 2,4DNT.
Suggest noting within the document that based on the detections of the 2- and
4-aminoDNTs as well as other transformation products (nitrotoluenes,
nitrobenzenes, nitroanalines, etc.) site conditions are supporting a
biodegradation of the TNTand DNT under aerobic conditions . There are a
couple of CRREL papers are available on this subject, i.e., Tech Report 90-2,
92-16 . These reports also contain a multitude of references that may be
accessed, ifdesired.

Response 18: Agreed. Thefollowing text will replace the second paragraph in Section 7. 1.1
(formerly 7.2 . 1) : 'Two of the 10 monitoring wells installed as part ofthe
Groundwater Remedial Investigation are located along the downgradient
(north/northeast) perimeter of thePBOW facility Perimeter wells PB-BED-
MW22 and PB-BED-MW27represent groundwater impacts from anumber of
PBOW source areas. Sampling during October 2001 and April 2002 detected 2,4-
DNT and2,6-DNT above screening limits in the bedrock groundwater. Based
upon the well locations and analytical data, low levels of nitroaromatics, are
migrating to offsite areas.

Evidence available to evaluate the redox state of the groundwater includes
oxidation-reduction potential (ORP), dissolved oxygen (DO), and sulfide . The 95
ORP field measurements available from background and non-background wells
sampled from November 1997 through July 2002 range from -41 1 to +390 mV,
with a median of -144 and a mean of -145 mV. The 106 DO measurements from
the same data set range from 0.00 (nondetect) to 15.8 mg/L; however, most of the
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samples that had negative ORP also had low or nondetectable DO, providing
independent evidence of reducing conditions. In addition, some wells had
detectable sulfide in excess of 50 ppm, and some other wells were not sampled for
safety reasons because of high hydrogen sulfide vapors.

The strong evidence for reducing conditions suggests that anaerobic microbial
degradation pathways will be dominant over aerobic pathways . Four separate
anaerobic TNT degradation pathways are known to exist (Ellis et al., 2001) .
Intermediate degradation products from these pathways include:

4-Hydroxylamino-2,6-dinitrotoluene
2-Hydroxylarriino-4,6-dinitrotoluene
2,4-Dihydroxyl-amino-6-z~tro-toluene
4-Aniino-2,6-dinitro-toluene
2-Amino-4,6-dinitro-toluene
2-Amino-5-hydroxyl-4-hydroxylamino-6-nitrotoluene
2,4-Diamino-6-nitrotoluene
2,4,6-Triamino-toluene
2,4,6-Trihydroxytoluene
4-Hydroxytoluene

The last intermediate, 4-hydroxytoluene, will degrade to toluene, which in turn,
will degrade to benzoate under anaerobic conditions .

Based on the nitroaromatic detections of 2-A4,6-DNT, 4-A2,6-DNT, 2, 3, and 4-
nitrotoluene, nitrobenzene, and nitroanalines, site conditions are supporting a
natural biodegradation of 2,4,6-TNT, 2,4-DNT, and 2,6-DNT."

Comment 19: p.7-5.7-2-1 . second Paragraph. This discussion is misplaced under the
nitroaromatic compounds heading. Suggest moving to 7.2.2 (organic
compounds), correct the toluene analytical result given, and clarify that GW
has been impacted in this area . Continue with the current text showing no
VOCs in the 3 TNT manufacturing areas . . ..(and so on as stated) .

Response 19: Agreed. The paragraph referring to toluene contamination in overburden
monitoring well MK-MW20 will be moved below the VOCs paragraph in section
7.2.2. The analytical result of37,000 pg/L for well MK-MW20 will be changed
to 37,000 pg/L. Clarification will be added to the text indicating that the
"overburden" groundwater had been impacted "at the Toluene Storage Tank
Area" .

Comment 20: p.8-1, 8.0 . Due to the limitations noted earlier in the background data set (not
robust data set), suggest further background well sampling at a lesser
interval (and more focused analytical protocol) to improve the overall data
set. The ranges should be updated accordingly. Evaluation of the changes
imposed to these ranges based on the new data should be done after a few
rounds, and can then determine whether the impact, is worth the costs .
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Suggest the Upper and Nhddle toluene tanks areas consider a similar
approach to that used in previous efforts: DFr strategy with onsite field
analytics to monitor toluene only as an indicator compound to streamline the
process of determining nature and extent ofthe contamination in these areas.

Response 20: Conclusions of a meeting between the OEPA, USACE, Shaw, and Mactec
(September 11, 2002), were that additional groundwater sampling would be
conducted from the background monitoring wells . Sampling events would be
conducted in October 2002 (dry season) and in April 2003 (wet season) . The
additional sampling may determine if the nitroaromatics detected in the
background groundwater during April 2002 (BED-MW20, BED-MW24, and
BED-NIW25) were from field or laboratory error or were real detections . The
additional sampling will also allow determination if the background wells are
"truly" background wells.

Comment noted regarding use of DPT in assessment of the Upper and Nfiddle
Toluene Storage Tank areas . This approach will be recommended in a future
work plan for the area .

Comment 21: P.: APPI wneral.

a. Suggest each Data Validation Summary Reports clearly begin with a
presentation of sample ID numbers of those evaluated within the report.

b. Suggest including a reference to the preparatory methods employed on
the Parameter table . Due to the differences in extraction efficiencies
between the various preparatory procedures, identifying what
procedures aretwere employed is iniportant to document. This is
especially critical when evaluating the reproducibility in data generated
throughout a project life cycle, as well as the short-term reproducibility
between primary and referee laboratory analyses.

c. A review oflaboratory case narratives showed several instances wherethe
informationwas not addressed within the Validation Reports. Most of
these focusedon the condition of the sample upon receipt (insufficient
preservation) or timeliness of receipt at the laboratory. For instance,
3015, 3016, 3018, 3019 were all received at thelab post holding times (HT)
for nitrate and turbidity had expired. Otherissues were inadequate
preservation of 3001 for CN, samples 3044, 5001 formetals, etc. Yet the
data validation reports were mute on the issue or state that thecriterion
wasmet. Sample 3014 was extracted outside of HTs, but wasnot
identified within the report also. Some of these issues niay have
contractual implications. My focus, however, is to emphasizean
understanding of the impact and bias this mayhave on the data. Also
important is focusing on the root causeof these problems, and applying
corrective actions in a timely fashion to address them andavoid their
reoccurrence in subsequent LIM field efforts. This should include any
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feedback to field personnel that the preservative included within the pre-
preserved bottles was insufficient, and will need to be field checked and
preserved further when necessary.

Response 21: a. A list ofsample numbers for each validation summary report will be presented
at the beginning ofthe report.

b. The same reference as identified on Table 5-1 for the samples will be included
on the parameters table in Appendix I.

c . A review of the Validation Reports will be conducted and corrections to the
text made. As mentioned, laboratory personnel will be notified to make sure
Shaw office and field personnel are aware of missed holding times and
insufficient sample preservation .

Reference: Comments receivedfrom Sam Bass (dated November 13, 2002).

Comment 1: AppendixC. Boring Logs . Logs should dearly state how borings were
backfilled (eg., bentonite d-dps or pellets poured into boring ; bentonite
slurry), especially those borings that encountered ground water. Logs should
also include the weight of the harnmer used and blow counts for each 61,
increment when a split spoon is driven. This information can go in the
Remarks column of the log. Blow count information was presented in some
cases but not all .

Response 1 : The type of bentonite used for backfill will be more clearly entered onto the boring
logs . A 3"outside-diameter (OD) split-spoon was used to collect the soil samples.
Because the split-spoons were 3-inches OD, the harnmer weight was 300 pounds .
As requested, the weight ofthe hammer and blow count information will be
recorded on all of the borelogs.

Comment2: AIPPendix D. Forfuture reference, when logging rock core the drill log
should note arvm of lost core by X-ing outthe representative area of the core
run; when core is lost, thelog should note the taped depth to thebottom of
the hole before starting thenext run to determine if the I'missift" core was
left in the hole; fractures should be noted on the log as natural or drill.
induced (mechanical fractures) ; healed/fIlled fractures should also be noted.
Fracture notations were presented in some cases butnot all. Wen
construction diagrams should be drafted or redrawn to be legible. Use ofa
pre-drawn form is notrecommendedbecause it misrepresents the
relationship between the bottom of the surface casing and the topofscreen
elevation and the thickness of seals placed in the hole, amongother things .
Given the fact that thecore on which the drill logs are based is now in a
landfill in Detroit, the information contained on the drill logs relative to core
fracture description is practically useless (as well as the related photos).

Response 2: Comment noted .

KN3%PBOWM GW\C&R\USACF-CX.doc\6/19/03(4.42 PM) I I



Comment 3: AjD2MdLix E For future reference, photos of boxed core should include a
scale ofsome sort so approximate distances can be determined. The core
(box) should be marked or blocks should be used to indicate the top and
bottom ofthe core. Pictures should be taken with the top ofthe core in the
upper left corner ofthe photo and the bottom ofthe core in the lower right
comer of the photo. Core losses should be marked in the box using labeled
blocks of wood. This will help explain the ability to get 3 feet of core in some
boxes and 5 feet of core in others . Photos should also include more core and
less grass and surrounding environs, ie., the core should fill the frame of the
photo to allow more detail to be captured. Also, ifdigitid cameras are used
they should be set to a resolution high enough to prevent pixelation ofthe
prints, as happened to the photos in this report. Since these requirements are
for future work and cannot correct the existing report, photographs in the
current report should be labeled or include captions to state where the top of
the core run is and where the bottom ofthe core run is. Any core losses in a
particular run should also be noted in the caption .

Response 3: Comment noted for future photographs . All pictures are situated so that the top
of the core is located at the top left portion of the photo and the bottom of the
core is situated at the bottom of the photo. Core run losses will be added to the
pictures.

Comment 4: Paae ES-2, fourth lowastraph. Inclusion of PAH andBTEX analyses in the
background evaluation is only valid if the sampling locations are in areas
with naturally-occurring hydrocarbons, ie., not all of the PAH and BTEX
found in ground water may be solely attributable to naturally-occurring
hydrocarbons. The report should address the relative distances between
background wells and areas known to contain naturally-occurring
hydrocarbons, and should also address the 11ingerprint" of hydrocarbons
found in background wells.

Response 4: True, not all BTEX and PAH in the groundwater of PBOW may be naturally
occurring but the background monitoring wells are upgradient of the areas of
concern and are screened in bedrock known to contain natural hydrocarbon
(PB-BED-MW24 - Delaware Limestone; BG8-BEDGW-001 - organic rich
Plum Brook shale; PB-BED-MW25 -organic rich Olentangy shale; PB-BED-
MW26 - organic rich Olentangy shale; PB-BED-MW20 - black organic rich
Ohio shale) . No fingerprint of hydrocarbons from the background wells was
collected .

Comment 5: Page 1-2. Section 1.1. first bullet. Suggest this bullet be rephrased to read
". ..at concentrations that may exceed risk-based screening values." The
current language implies a risk assessment will be included as part of this
study, and it is unclear if that is actually the case.

Response 5: The first bullet of Section 1 . 1 will be rephrased as suggested.
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Comment 6: Page 2-4. Section 2.2.4.1. third sentence. The report should include a
reference for the statement that five percent ofthe county residents obtain
ground water from private wells. Also, the report should include a range of
distances between the site and private wells ff this information is known. N
unknown, it should be identified as a data gap recommended for additional
investigation.

Response 6: Based upon the date when this information was generated (Dames and Moore,
1997a), 5 percent may be incorrect six years later . Therefore this statement will be
removed. The distance between private wells and site wells is not known and will
be included as a data gap .

Comment 7: Papme 2-5. Section 2.2.43, second sentence on page. Note in the report that
contammant migration would not occur during dry time periods because of
the discontinuous nature of ground water

Response 7: Agreed . However, even during "dry" periods, there is periodic rain which likely
would mobilize some contamination, albeit to a much lesser degree. The
following text will be inserted : "During these periods of low precipitation, only
limited migration ofcontaminants would occur due to less infiltration."

Comment 8: Figures 2-3 to 2-7. Elevation data would be referenced to either National
Geodetic Vertical Datum of 1929 or the North American Vertical Datum,
1988 Adjustment. The 1983 reference is for horizontal coordinates (North
American Datum). Correct the figures accordingly. Also, either Figure 2-3
or Figure 2-7 should be reversed so they trend in the same direction
(preferably south to north)

Response 8: Note #1 on Figures 2-3 through 2-7 will be changed to National Geodetic Vertical
Datum (1929) . Figure 2-3 will be reversed so that it trends south to north.

Comment 9: Section 3. General comment. Thereport lacks any discussion comparing site
ground water concentrations to background concentrations, instead choosing
to comparesite detections to preliminary remediation goals (PRG). For
inorganics, an exceedance ofa PRG is notsignificant unless the sample also
exceeds background. Sample results from background locations should be
compared to PRGs, andsite samplesshould be compared to background. In
particular, results for manganese andarsenic should be compared to
background. Experience at other sites shows that samplesfrom wells
completed in northern Ohio overburden tend to be high in these constituents.
Nthere are insufficient current locations suitable for useas background
locations, it should be identified as a data gap to be filled in future
investigations .

Response 9: For this report, all groundwater analytical results are compared to risk-based
screening concentrations (RBSQ. Following completion of additional
background sampling, site wells will be compared with calculated background
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values . Also, additional background monitoring wells are scheduled to be
installed to complement andjustify the present background wells.

Comment 10: Section 3. General comment When discussing sampling result exceedances
for soils, please note the corresponding concentration that was exceeded, or
reference a table listing the respective PRG for the analytes and media
evaluated. Not all of the tables for Section 3 have PRGs listed.

Response 10: The text has been revised. Soil (other than site-specific RGOs for TWrB), surface
water and sediment analytical data have not been compared to any screening
values . Groundwater analytical results have been compared to EPA 2002 risk-
based screening concentrations as noted in Section 5.4 .

Comment 11: Page 3-5. Section 3.1.1.4 second Paraeraph onmme. What is the origin of the
site-speciflic cleanup level of 3.36 mg/kg? include a reference in the report.

Response 11: The site-specific clean-up level of 3.36 mg/kg for soil was developed for the
TNTB feasibility study. The fifth sentence relating to sediment will be rephrased
to " ...25 mg/kg, below the 10X rule of the soil site-specific clean-up level of 3.36
mg/kg (IT, 2001d)". The TNTB Feasibility Study reference will be included.

Comment 12: Page 3-12, Section 3.1.2.1 . Reference to historical data tables should be
Tables 3-13 through 3-16 .

Response 12: The reference to historical tables will be changed from 1-12, 1-13, 1-14, and 1-15
to 3-13, 3-14, 3-15, and 3-16 .

Comment 13: Page 3-13, Section 3.1.2.1 . first paragraph, Penultimate sentence. Clarify if
this statement means that additional characterization was recommended
because ground water concentrations exceeded background concentrations.
Also include how that determination was made (statistical companson,
sample-by-sample comparison, etc.).

Response 13: The sentence is stating that additional investigation of the bedrock water-bearing
zone north of theWARAT is warranted because nitroaromatic, organic, and
inorganic contamination present, exceeded RBSCs. Further investigation should
be conducted after the background groundwater distribution set is calculated for
inorganics because someRBSC values may be greater than calculated background
values . This determination was made by a sample-to-sample comparison . The
sentence will be revised to say " in these areas."

Comment 14: Paite 4-1. Section 4.1. and page 44, Section 4.4. Text states monitoring wells/
piezometers were not installed in the overburden because of a lack of ground
water, and that I~OEPA agreed that further installation of temporary
piezometers to monitor the overburden groundwater would not be required:'
Does that mean OEPA has agreed to not consider shallow (overburden)
ground water as an exposure pathway, or that no more overburden wells are
required at all during the remainder of the characterization effort? N they
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have notagreed to this there Is asipfficant data gap relative to
characterization of overburden ground water that must be rined during the
wet season in future rield efforts .

Response 14: Ohio EPA agreed that no further effort be made to characterize the overburden
groundwater in the TNT areas. It was agreed that only intermittent water is
present in the overburden and it does not represent an exposure pathway . No
further characterization is planned.

Comment 15: Page 4-5. Section 4A. second conwiete vara-uraph on yam Explain why
overburden material was not analyzed for constituents of concern whenanstalling monitoring wells. This is particularly important if anyof the wells
were installed in potential source areas, ie., did the wells serve a dual purpose
of locating potential source areas as well as monitoring ground water?

Response 15: Information will be included in the penultimate sentence stating "No soil
overburden samples were collected for laboratory analysis because bedrock
monitoring wells were installed in either an upgradient background location ; in
source areas identified by previous soil sampling ; or in downgradient suspected
'clean' soil areas" .

Comment 16: Paae 4-6. Section 4.4 and 4.5 . The report states bedrock wells were installed
as screened or open-hole, yet the report only describes completion (and
development) ofscreened wells. Provide detail in the report on completion
and development methods used for open-hole wells.

Response 16: The surface completion and development procedures of the open borehole were
the same as for the screened wells. Note that it is specified in the last paragraph on
page 4-6 that PVC riser and factory slotted screen was not installed in well PB-
BED-MW27. The following text will replace the last sentence in the fourth
paragraph on page 4-3, Section 4.4 : 'With the exception of monitoring well PB-
BED-MW27, which was completed as an open borehole, monitoring wells were
completed as described below."

Comment 17: b&e 4-7. Section 4.6. second comwlete paragraph on page. Clarffy if the 15
overburden monitoring wells not installed due to dry conditions will be
installed later.

Response 17: As previously stated in response to comment 14 above, Ohio EPA does not
consider intermittent water present in the TNT areas to be an exposure pathway .
Therefore, the original 15 wells planned for installation will not be installed at any
future date. This information will be added to the text.

Comment 18: Paae 4-8 . Section 4.6. third paragraph on vage, last sentence. Clarify when
purging was considered complete ; when the water level reached the top of
screen or after 3-5 volumes of water was removed from the well .

Response 18: Purging was considered complete when the water level reached the top of the
screen . This sentence will be revised to "If the recharge rate was slow, purging
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was considered complete after the stagnant water column above the well screen
was purged and the well was sampled."

Comment 19: Pay,e 4:9, Section 4.6. flrst comulete varamph on Page. Clarify why only
unfiltered metals samples were collected from the background monitoring
wells.

Response 19: Insufficient recharge did not allow the collection of both filtered and unfiltered
samples only from well PB-BED-MW26. This information will be added to the
text.

Comment 20: Pam 4-10, Section 4.7. Text states rising or falling head tests were
Performed, but only describes procedure for rising head test. Include failing
head test procedure also .

Response 20: The first paragraph on page 4-10 will be replaced to include the following
information for both a falling and rising head test:

"Rising and/or falling head tests were completed by perfonning the following
steps :

0 Measure the static water level from the top ofcasing.

0 Place a pressure transducer at least V2foot above the bottom ofthe well and
initiate the reference information on the data logger.

Allow the water level to re-equilibrate, then initiate the data logging sequence
on the recording device and insert the slug to start the falling head test.

After the falling head test is complete and the water level returns to the pre-
testing condition, the data logger will be reset . The rising test will begin by
removing the slug from the well."

Comment 21: Page 4-10, Section 4.7. last paragranh in section. Given your knowledge of
the site and the assumptions used in the Bouwer and Rice solution, include an
estimate of whether slug test results would typically be biased high or low.

Response 21 : Bouwer andRice slug test analysis assumes that the aquifer is homogeneous and
isotropic. This assumption brings about uncertainty in areas where heterogeneity
exists, especially in fiactured rocks. It is a common understanding amongthe
groundwater experts that Bouwer & Rice method tends to underestimate the
hydraulic conductivity by oneto twoorders of magnitude as compared to
pumping test results. The following statements from experts in this field are
noteworthy:

"A considerable body of data has been amassed that indicates that K estimates
from a pumping test are, on average, considerably larger than the estimate
obtained from a series of slug tests in the same formation." "Slug tests are

KN3\PBOWW GW\C&R\USACE-CX.dOC%119/03(4.42PM) 16



extremely sensitive to altered, near-well conditions, low-K skins can produce slug-
test estimates that may be orders ofmagnitude lower than the average hydraulic
conductivity of the formation in the vicinity of the well screen . " "Failure to
account for vertical anisotropy in the analysis of slug-test data can lead to an
underestimation ofhydraulic conductivity up to a factor of three . Estimates from
pumping tests, however, will be unaffected by vertical anisotropy ifthe Cooper-
Jacob semi-log method and/or observation at a distance from pumping well are
used." (Butler and Healy, 1998, "Relationship Between Pumping-Test and Slug
Test parameters: Scale effect or artifact?," Ground Water, Vol. 36, No.2, pp 305-
313) . Jim Butler and John Healy are currently working for Kansas Geological
Survey . Jim Butler is the developer of the KGS slug test Program and is a well-
known expert in this field.

" There is a consistency in the results : the Bouwer and Rice method provides a
value offield conductivity that is lower than the value indicated by the cross-well
slug test (note : this cross-well slug test is like a pumping test but without pumping
where nearby observation well data are gathered), and it similarly underestimates
the conductivity of a hypothetical aquifer with properties that are based on the
results of the cross-well slug test." (Belitz and Dripps, 1999, "Cross-well Slug
test in Unconfined Aquifers : A case study from the Sleepers River Watershed,
Vermont," Ground Water, Vol 37, No. 3, pp 438 - 446.)

The following text will be inserted following the last paragraph on page 4- 10 in
Section 4.7, "Based upon the current hydrology understanding, where fractured
bedrock is encountered, slug test results would most likely be biased low. Results
would probably be low since vertical anisotropy is not considered but results are
associated with a higher degree ofuncertainty with using the Bouwer and Rice
method. However, the extent of the uncertainty or the bias is highly dependent on
the well development, skin effect, and fracture distribution . Opposite results or
tendency (biased high) may occur if the fractures are very well developed just in
the immediate proximity of the well and no skin effect is present which is a very
unlikely situation . This is because any slug test only affects the immediate
proximity of the well and not the formation ftu-ther away. Unlike the pumping
test, it covers a much larger area around the well and therefore the hydraulic
conductivity result is more representative ofthe site than slug test ."

(POI]
Comment22: General comment. Comparingindividual samples to a background 95th

Percentile UTL should be done with caution. Depending on the distribution
ofboth the background and site sample sets, comparisonsbetween the entire
sample populations may be more appropriate, particularly ff site samples
"exceed" background by a small margin.

Response 22: Agreed. Background data evaluation will be completed after additional
background sampling has been collected. The above comment will be noted.

Comment 23: Due to time constraints, Section 6 was not reviewed at this time.

Response 23: Comment noted.
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Comment 24: General comment. It is difficult to resolve owes with the dry direct-push
points when statements are made elsewhere that water levels only fluctuated
4 feetW 6 sampling rounds. 17his would indicate water was probably present
but could not get into the piezonieter. Experience with direct-push wells at
other sites in northern Ohio indicated smearing of clay on the piezometer
screens dunng placement. Suggest direct-push wells not be installed in the
future because ofthe high clay content ofsite solls and the high probability of
screen fouling.

Response 24: Disagree. If groundwater was present at the TNT areas during drilling of the
borehole for the temporary piezometers, it was usually detected on the probe tip or
in the soil sampler. The borehole drilled for the temporary piezometers, was a 3 1/4-
inch OD borehole followed by installation of a 2-inch OD PVC well screen .
Minimal clay smearing of the well screen occurred during installation of the
piping and was later verified during piping removal for borehole abandonment. At
this time, groundwater was not present in the residuum due to lack ofrain and the
shallow depth ofbedrock . It should be noted that previous attempts to sample
shallow groundwater using temporary piezometers during the source area RI in
September 2000, was successful at 18 out of 20 locations in the TNTA and C
areas .
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RESPONSE TO COMMENTS
US. ARMY CORPS OF ENGINEERS (HUNTINGTON)

2002 GROUNDWATERDATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 2002)

Reference: Comments receivedfrom Frank Albert (dated 7 November 2002)

Comment 1: Section 3.1.1.2. paze 3-8. first full paraeraph. It is stated that in 1998, human
health and ecological screening level risk assessments were performed ;
however, the reference that is noted, IT, 2001c, is for the baseline ecological
risk assessment. Please clarify. (Is IT, 2000b, the reference for the human
health risk assessment?)

Responsel : The reference for the first full paragraph will be changed to reflect the TNT Area
B Remedial Investigation, Volume II-Baseline Human HealthlVolume III-
Ecological Risk Assessment, Former Plum Brook Ordnance Works, Sandusky,
Ohio, August 2000. This reference will be added to Section 9.0.

Comment 2: Section 3.1.1.2. paae 3-8. last paragraph . It is stated that the FS was
generated in July 2002; however, the reference is dated IT, 2001d. Should
the date of the FS be noted as July 2001?

Response 2: The last paragraph will be changed to reflect that the FS was generated in 2001 .

Comment 3 : Section 3.1.1.2. page 3-9. top. Please note that CELRH-EC-CE has awarded
the removal action at TNTB since this draft report was published. The
removal action commenced in September 2002 . The award and work
commencement dates, and additional project information can be obtained
from EC-CE technical coordinator, Ms. Lisa Humphreys, at (304) 529-5953,
or lisa.a.humphreys@usace.army.mil
<mailto:lisa .a.humiphrevs@usace.army.mil> .

Response 3: Section will be rewritten to reflect that the removal action project commenced in
September 2002. The first sentence of the paragraph will be replaced with "The
removal action of contaminated soil at TNTB began in September 2002."

Comment 4 : Section 3.1.1.3, Paue 3-11, 2nd para. It is stated that there were no remedial
actions recommended for soil, surface water, or sediment ; however,
additional studies were recommended . No explanation was offered, though,
as to what additional studies were recommended. Recommend adding what
additional studies were suggested from the baseline ERA.

Response 4: This paragraph will be rewritten in response to Comment No. 10 from Lannae
Long. The following paragraph will state "A BERA was performed for TNTC
(IT, 2001a), which estimated that ecological hazards associated with exposure to
TNTC surface and total soils were elevated for terrestrial receptors. These
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estimates are regarded as conservative and are associated with a considerable
degree of uncertainty ; additional investigation and evaluation would be necessary
to provide more accurate estimates of ecological hazards . However, it was agreed
that TNTC soils be remediated to human health-based remedial goal options
(RGO), and that ecological risk be re-evaluated in the FFS based on cleanup of
areas previously exceeding the human health RGOs for TNTC. Also, neither
remedial action nor further study are recommended for aquatic receptors exposed
to TNTC surface water based on the following : uncertainties associated -with
estimating chemical concentrations in aquatic insects, limited area and low quality
of aquatic habitat, and relatively low hazard estimates, especially when using the
lowest-observable-adverse-effects-leveI approach."

Comment 5: 3.1.2.2. vage 3-16 . Please note that CELRH-EC-CE has awarded a contract
for removal of the hotspot since this draft report was published. Information
on this project and the Interim Action Memorandum can be obtained from
EC-CE's technical coordinator, Ms. Lisa Humphreys, at (304) 529-5953, or
lisa.a.humphre-vs@usace.army.mu
<mailto:lisa.a.humphrevs@usace.army.mil>.

Response 5: Section will be rewritten to reflect that a contract has been awarded. The first
sentence will be replaced with "Remedial action of the hotspot that includes
approximately 148 cubic yards of soil to be removed is expected to be completed
in 2003."

Comment 6: Section 4.1. 1st para. Recommend adding the reference, IT, 2002d, for the
RI.

Response 6: The reference (IT, 2002d) will be added to the last sentence of the paragraph .

Comment 7: Section 4.6. page 4-8 . 4th para. Please consider if a statement is necessary
regarding the comparability of data from the non-purged wells to data from
the low-flow or 3 to 5 volumes purged wells. (I'm just asking the question
mainly for my own knowledge).

Response 7: Analytical data from monitoring wells that were not sampledby the low-flow
technology were reviewed . Data from the April 2002 sampling event from
overburden monitoring wells were compared to samples collected by low-flow.
Metals concentrations of non-purged wells (calcium) and a select few from
purged wells (barium, calcium, magnesium, and manganese) were higher in
inorganic concentrations than those collected by the low-flow technology, but for
the majority, the metals concentrations were the same. This data will be included
in future evaluations but qualified due to the potential impacts from the sampling
methodology.

[Ml]
Comment 8: Section 7.4 . vaize 7-14, both paragraphs. High levels of toluene, GRO, and

DRO were reported in well MK-MW20 in Section 6.5, page 6-27; however,
this is not noted, and the conclusions only pertain to the naturally occurring,
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free-phase hydrocarbons in bedrock. It appears that some
statement/conclusion should be offered regarding these contaminants found
in an overburden well.

Response 8: Information pertaining to toluene contamination from well MK-NM20 was
erroneously included in the conclusion section for nitroaromatic explosives (7 .2
Shallow Water-Bearing Zone, 7.2.1 Nitroaromatic Compounds, second paragraph,
page 7-5) . This information will be will be moved to 7.2.2 Organic Compounds

Comment 9: Section 8. Papte 8-1 . The following additional recommendations are offered
for your consideration : (a) Removal of the 24 soil "hot spots" that were
noted in Section 7.5 . (b) (Potential) data gap check to determine if there are
any monitoring gaps in the groundwater monitoring well network;
particularly focused on monitoring potential off-site migration . (c)
Continuation of the groundwater sampling program that has been conducted
over the past year.

Response 9: For additional recommendation a) Twelve soil "hot spots" were revisited and 24
soil samples were collected . Soil "hot spot" locations at TNTA, TNTB, and
TNTC are included in the feasibility study reports and will be removed. "Hot
spot" locations at the WARWP were determined to be below cleanup levels and
"hot spot" locations at the PRRWP will be revisited following complete
assessment of groundwater.

For additional recommendation b) The present monitoring well network has
established that off-site contaminate migration may be present . As stated in the
recommendations, the next step is to assess possible off-site sampling locations .

For additional recommendation c) Because select sitewide monitoring wells have
been sampled since 1997 and the data has remained fairly consistent, additional
sampling of these wells would not provide any new information . With OEPA
guidance, additional sampling of groundwater from the background monitoring
wells will be continued with one sampling event in October 2002 and one event in
April 2003. This information will be included in the recommendation section.

Comment 10: Section 9.0. (a) Page 9-2. The reference for the 1998 human health risk
assessment may need to be added. (b) Page 9-3 . A space is missing between
the Hem, J.D reference and the MK reference.

Response 10: (a) The human health risk assessment for TNTB was conducted in 1998 and the
final report submitted in 2000. The footnote will be included.
(b) A blank line will be added between the two references .
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