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APPENDIX B

DATA ARCHIVING AND DEMONSTRATION PLAN




Appendix B: Data Archiving and Demonstration Plans

Data generated during this demonstration were compiled and are presented as appendices to this
report. These data include the chemical reports generated from the analysis of groundwater
samples, geologic boring logs for the boreholes that were drilled at Letterkenny Army Depot and
Tinker AFB, the SCAPS cone penctrometer logs collected from direct pushes at NAS Alameda,
the geophysical wireline logs collected from the logged boreholes at Tinker AFB, and the chain-
of-custody forms from the laboratory.

Detailed sets of seismic profiles compiled for each demonstration were included in the technical
demonstration plan for each of the four sites. Noted on these profiles are the interpretations that
led to identification of the various DNAPL targets that were selected during the demonstration.
These demonstration plans already have been delivered to ESTCP.

Representative seismic profiles for each site are presented in Section 4 of the July 1999 Draft
Final version of this report. These profiles show the seismic imagery that was the basis for
validation drilling and sampling at some of the key target locations at each of the sites.
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Table C-1. New Validation Borehole Designators

(Section 5)
(Section 4) (Section 4) Original Validation (Section 5)
Original Target New Target Well/Boring New Validation Boring |
Letterkenny Army Depot
PW1 LT-1* PW1 LB-1®
PW2 1LT-2 PW2 LB-2
PW3 LT-3 NA NA
PW4 LT-4 NA NA
PW35 LT-5 PW35 LB-5
PW6 LT-6 PW6 LB-6
PW7 LT-7 PW7 LB-7
PW8 LT-8 NA NA
PW9 LT-9 NA NA
PW10 LT-10 NA NA
NAS Alameda
Source Area A
57A1 AT-A019 A-17 AB-19
57A2 AT-A02 NA NA
58A1 AT-A03 NA NA
58A2 AT-A04 NA NA
59A1 AT-A05 A-16 AB-2
59A2 AT-A06 NA NA
60A1 AT-A07 A-14 AB-3
60A2 AT-A08 NA NA
Source Area B
40A AT-B01 B-01 AB-4
39A AT-B02 B-02 AB-5
Source Area C
GP-058 AB-6A
22A AT-CO1A GP-05D AB-6B
22B AT-C02 GP-03 AB-7
23A AT-CO3A NA NA
23B1 AT-C03B NA NA
23B2 AT-C03C NA NA
24A AT-C04 C-03 AB-8
24B AT-C05 NA NA
24C1 AT-CO6A NA NA
24C2 AT-C06B NA NA
25A AT-C07 NA NA
25B AT-C08 NA NA
26A AT-C09 GP-02 AB-9
26B1 AT-C10A NA NA
26B2 AT-C10B NA NA
26C1 AT-Cl11A NA NA
26C2 AT-C11B NA NA
27D AT-C12 NA NA
27E AT-C13 GP-01 AB-10




Table C-1. New Validation Borehole Designators (continued)

(Section 5)
(Section 4) (Section 4) Original Validation (Section 5)
Original Target New Target Well/Boring New Validation Boring |
NAS Alameda
Source Area C (continued)
27F AT-Cl14 NA NA
27G AT-C15 NA NA
27H1 AT-C16A NA NA
27H2 AT-C16B NA NA
2711 AT-CI17A GP-07 AB-11
2712 AT-C17B NA NA
2711 AT-C18A GP-048 AB-12A
2712 AT-C18B GP-04D AB-12B
27K1 AT-C19A NA NA
27K2 AT-C19B NA NA
27L1 AT-C20A NA NA
2712 AT-C20B NA NA
27M AT-C21 NA NA
28A1 AT-C22A NA NA
28A2 AT-C22B NA NA
28B AT-C23 NA NA
28C AT-C24 C-01 AB-13
29A1 AT-C25A NA NA
29A2 AT-C25B NA NA
29B AT-C26 NA NA
31A1 AT-C27A C-06 AB-14
31A2 - AT-C27B NA NA
32B1 AT-C28A C-05 AB-15
32B2 AT-C28B NA NA
32C AT-C29 NA NA
32A AT-C30 NA NA
33A AT-C31 C-07 AB-16
33B AT-C32 NA NA
34A AT-C33 NA NA
34B AT-C34 C-04 AB-17
34C1 AT-C35A NA NA
34C2 AT-C35B NA NA
27C AT-C36 GP-06 AB-18
27A AT-C37 NA NA
27B AT-C38 GP-10 AB-19
Tinker AFB
I TT-1 NA NA
2 TT-2 TB2 TB-2
3 TT-3 TB3 TB-3
4 TT-4 TB4 TB-4
5 TT-5 NA NA
6 TT-6 TB6 TB-6




Table C-1. New Validation Borehole Designators (continued)

{Section 5)
(Section 4) (Section 4) Original Validation (Section 5)
Original Target New Target Well/Boring New Validation Boring |
Allegany Ballistics Laboratory
1 (Pit 1) ALT-1 NA NA
2 (Pit 1) ALT-2 NA NA
3 (Pit 3) ALT-3 NA NA
4 (Landfill) ALT-4 NA NA
5 (Pit2) ALT-5 NA NA
6 (Landfill) ALT-6 NA NA
7 (Landfill) ALT-7 NA NA
8 (Pit3) ALT-8 NA NA
9 (No source) ALT-9 NA NA
10 (Pit 2) ALT-10 NA NA

(a) LT = Letterkenny target.

(b) LB = Letterkenny boring.

(c) AT = Alameda target.
(d) AB = Alameda boring,.
NA = Not applicable.
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Appendix D-Ic. Laboratory Analytical Results for Groundwater Sample with free DNAPL

RL
ANALYTE (mg/kg) PWo6-81-129
'Vinyl chloride 0.005 ND
1.,1-Dichloroethene 0.005 ND
ftrans-1,2-Dichloroethene 0.005 ND
lcis-1,2-Dichloroethene 0.005 20
1,1,1-Trichloroethane 0.005 ND
Trichloroethene 0.005 540
Tetrachloroethene 0.005 250
Chloroform 0.005 ND
Carbon tetrachloride 0.005 90
Ethyl benzene 0.005 ND
fitotal-Xylene 0.005 13.2
1,2,4-Trimethy] benzene 0.005 ND
1,2-Dichlorobenzene 0.005 4.9
Naphthalene 0.005 ND
ND
ND
ND
ND
ND
SURROGATE
Dibromofluoromethane 100%
Toluene-d§ 98%
4-Bromofluorobenzene 106%
Dilution Factor (DF) 500

Notes:
ND - Analyte not detected
RL - Reporting limit
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% Batlelle

. . « Putting Technology To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW1

Page 1 of 6

Borehole Location;: PW1

Project #: G337316
Hydrogeologist: T. Fox

Project Location: Letterkenny Army Arsenal

Sampler Type: Strainer
Boring Diameter: 12"
Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand

Coordinates:
Surface Elevation:
Borehole Abandoned:

Northing (ft): 247364.7
Easting (ft): 2031338.0
Monitoring Device Installed:

Drilling Confractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric and Brian Funk Date: 12/16 - 12/19/97; 1/22 - 1/26/98 | Method: Type:
Reviewed by: Total Depth: 340’ bgs
Depth uscs o Solit- 1 Mo Detected VCOG | _ Crading
(feet bgs) symbols Sample description rgg‘;’?ry Q\r?@ hgg;;:;:f Coirrxlcg:;rﬁrt:gcvs; t(grpb) gg g&)g; b § 5 Comments
— 0 ] 5 ic
= ] Black manganese ore
— - 7] SC |Grading to yellow-brown clay, moist M
B ] M Drili with 87, then ream with 12" bit
B 5 :‘ CL | Clay; yellow-brown, moist before setting casing
10 —
: : Advanced from 15" - 24.5" in
about a minute;
— 20 — weathered bedrock?
— - Rock @ 24.5"; Limestone chips,
— - dark gray, dry D
25 = ID cuttings =
- _%K LS |Limestone; dark gray, dry, competent D FF:ID ﬁl;:glgso p;?n? pm
: (L |Clay, fractd LS; dark greenish gray, dry W \F;gw-zg. 5 Water sample PW1-28-1 taken
0Cs 1
| n | . Hole reamed with 12’ roller bit
— 30 — LS |Limestone; dark gray, competent and set 8" casing to 33
Fractured LS; w/ calcite slickensides W Waier vield estimated ~ 30 gpm
Limestone; dark gray to black,
competent
PW1-41-1; Sample PW1-41-1 taken
VCOCs 438

PID = 0.0 ppm

Fractured LLS; w/ calcite, void space

Water yield estimated ~ 45 gpm

competent

Limestone; dark gray to black,

PW01.COR




LETTERKENNY ARMY ARSENAL

. %< DBatlelle BORING LOG — PW1
. Putting Technology To Work Page 20f6
Borehole Location: PW1 Sampler Type: Strainer Coordinates; Northing (ft); 247364.7

Project Location: Letterkenny Army Arsenal
Project # G337318
Hydrogeologist: T. Fox

Boring Diameter: 12"
Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand

Surface Elevation:
Borehole Abandconed:

Easting (ft: 2031338.0
Monitoring Device Installed:

Drilling Contractor: Funk's Dritling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric and Brian Funk Date: 12/16 - 12/19/97 1/22 1/26/98 | Method: Type:
Reviewed by: Total Depth: 340' bgs
Depth uscs N spli- 1 @l Detected VCOC | __Grading
(feet bgs) symbols Sample description resgéj\::ry Q\rﬁ\o “ﬂﬁﬁt’é? C°i’r'l°g':gjl‘1'g:’zt(gfb) o *E oF 38 Comments
™ 60 2 [G) [y
E _~ LS [|Limestone; dark gray to black, w | PW1-61-1: Sample PW1-61-1 taken
B competent VCOCs 139 Hole blocked bailer;
_ not all the way down -
L 65 ~ bottom of casing ~ 33 feet
- | near rock fracture zone
— 70 —
|
— 75
— 80—
- j% PW1-81-1: Sample PW1-81-1 taken
VCOCs ND
—
_ —H=
- 90 —
] Limestone; w/ visible calcite
— 05 —
— - CL | Clay; yellow-brown, soft
= Clay; red-brown
Limestone; w/ highly weathered caicite
Limestone; w/ visible calcite increase in water yield -
estimated ~ 150-200 gpm
PW1-101-1; Sample PW1-101-1 taken
VCOCs 280
Diesel smell @ 109’ bgs PID = 0.0 ppm
Much more light gray, possibly
argiilaceous material
— = Limestone; light gray, w/ argillacecus
— material, w/ calcite

PW0t.CDR




S% Batielle

- « . Putting Technalogy To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW1
Page 3 of 6

Borehole Location: PW1

Project # G337318
Hydrogeologist: T. Fox

Project Location: Letierkenny Army Arsenal

Sampler Type: Strainer
Boring Diameter: 12"
Drifling Method: Air Rotary
Drill Rig: Ingersoll Rand

Coordinates:
Surface Elevation:
Borehole Abandoned:

Northing (ft): 247364.7
Easting (ft): 2031338.0
Monitoring Device Installed:

Driliing Conftractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric and Brian Funk Date: 12/16 - 12/19/97; 1/22 - 1/26/98 | Method: Type:
Reviewed by: Total Depth: 340" bgs
Depth uscs L Spiit- | & Moist Detected VCOC [ __ Grading
(feetbgs)  symbols Sampie description ,jgg;?‘w o & [content Cancentrations (ppb) a‘{E; <2 sfé‘ T Comments
Limestone; light gray, w/ argillaceous w | PWi1-121-1: Sample PW1-121-1 taken
material, w/ calcite VCOCs 298
Limestone; dar_k gray to black, w 5%2;4:15'51 182;:‘ g,l9e7PW1 -141-1 taken on
fractures, w/ minor calcite PW1-141-1A: Sample PW1-141A taken on
VCOCs 446 12/119/97
PW1i-161-1: Sample PW1-161-1 taken
VCOCs 278 PID = 3.3 ppm (bailer headspace);
pulled rod and bailed from hoile
Limestone; dark gray, w/ minor light
gray calcite

PW01.COR
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LETTERKENNY ARMY ARSENAL
BORING LOG - PW1

. « - Putting Technology To Work Page 40f6
gorghctwlf Lo<t:ation|:_ I?tW1k Army A | gampleé Type: Stmziner Coordinates: Northing (ft): 247364.7
roject Location: Letterkenny Army Arsena oring Diameter: 12" ion: i -
Project # G337316 Drilling Method: Air Rotary Surface Elevation: Easting (f1): 2031338.0
Hydrogeologist: T. Fox Drill Rig: Ingersoll Rand Borehoie Abandoned: Monitoring Device Installed:
Drilling Coniractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Etic and Brian Funk Date: 12/16 - 12/19/97; 1/22 - 1/26/98 Method: Type:
Reviewed by: Total Depth: 340" bgs
Depth uscs o Seit | Sluoist Detected VCOC | __ Grading
ifestbgs)  symbols Sample description resg%’;‘w ~ jdriniy Co;cg:gﬁgg;zt(gfb) "*’é B n\ﬂg 35 Comments
Limeston_e; dark gray, w/ minor light w | PW7-181-1: Sample PW1-181-1 taken
gray calcite : VCOCs 436 PID = 2.2 ppm
Bit plugged; trip string out
and unplug bit
Yield ~ 100 - 125 gpm
PW1-201-1: Sample PW1-201-1 taken
VCOCs 382
Limestone; Light brownish gray,
w/ significant calcite
PW1-221-1: Sample PW1-221-1 taken
VCOCs 438 PID = 0.6 ppm
Limestone; dark black, w/ minor calcite,
w/ olive green argillacecus material
Limestone; dark black, w/ minor calcite,
Hard drifling

PW91.COR
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LETTERKENNY ARMY ARSENAL
BORING LOG - PW1

. « . Putting Technology To Work Page 5 Of 6
Borehole Location: PWA1 Sampler Type: Strainer Coordinates: Northing (ft): 247364.7
Project Location: Letterkenny Army Arsenal | Boring Diameter: 12" Surface Elevation: Easting (ft): 2031338.0
Project # G337316 Drilling Method: Air Rotary - stng (- « '
Hydrogeologist: T. Fox Drill Rig: Ingersoll Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric and Brian Funk Date: 12/16 - 12/19/97: 1/22 - 1/26/98 Method: Type:
Reviewed by: Total Depth: 340" bgs
Depth . Split- b Detected VCOC Grading
(feet bgs) syrfngosls Sample description _r:g;/‘?enry Q\q?& hgg:-ls:t:r:te co;cgrinusgg:i t(grpl:v) ;e-g 25| 8 é ;’3 Comments
240 : S
] i : - i PW1-241-1: Sample PW1-241-1 taken
- _% LS |Limestone; dark black, w/ minor calcite W VCOCE 344 P
- — :
—245— é
= Yield ~ 100 - 125 gpm
— 1 LS [Limestone; light brownish gray, w/ Blowing chunks - light gray
—250— miner clay, caicite material
— - Maybe fracture, rig chattering
-
Limestone; biack, light gray, hard
255 LS ght gray,
- |
— ] LS |Limestone; black, light gray, w/minor
B ] clay, some weathering apparent
PW1-261-1: Sample PW1-261-1 taken
VCOCs 229
Sandstone; dirty, clayey, argillaceous
Limestone; dark gray, w/ minor sandy
clay material
Sample PW1-281-1 was
not abie to be collected
BOH = 281’ bgs until 1/22/98
when drilling resumed.
PW1-280-122: Sample PW1-280-122 taken
VCOCs 4,270 water was slightly turbid/milky
Limestone; dark black, w/ miner calcite
PID = 0.0 ppm at water
stream at casing head
PID = 0.0 ppm core
100% PID = 0.0 ppm core
PWO0t.CDR
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. « « Putting Technology To Work

LETTERKENNY ARMY ARSENAL

BORING LOG - PW1
Pagg 6 of 6

Borehole Location: PWA1

Project #: 337316
Hydrogeclogist: T. Fox

Project Location: Letterkenny Army Arsenal

Sampler Type: Strainer
Boring Diameter: 12"
Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand

Surface Elevation:
Borehole Abandoned:

Northing (ft): 247364.7
Easting (ft): 2031338.0
Monitoring Device Installed:

Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No

Driller: Eric and Brian Funk Date: 12/16 - 12/19/97; 1/22 - 1/26/98 Type:

Reviewed by: Total Depth: 340° bgs

Depth Split- 9, Grading
fectbgs)|  smoson Sampie desarption | (o] Conoenratons oo ST 2T 5T Gommerts

% 5| @|TE|=®

—300
: _ LS [Limestone; dark black, fractured, w/ 99% =
n j calcite veins, evidence of slickensides PID = 0.0 ppm core
—305—
—310 Limestone; dark black, intermittentty | 100% PID = 0.0 ppm at water
- — fractured, w/ calcite veins stream at casing head
- - Yield ~ 15 gpm
— — PID=0.0 pﬁn} core .
— — [Circulation fluid gray and milky
315
—320-
—325—]
—330 PW1-330-130:
— - VCOCs 1,800
— =] Atiempted to take sample
— - (PW1-340) on 1/27/98, sampler
L — dropped quickly until 60' from
335 bottom, once at bottom could not
- — pull up; instead took sample at
| - 330 (PW1-330-130) on 1/30/98
- - w/ disposable bailer on nylon line
- BOH = 340'
—340 340
— -
—345—
- -
—350—
—355—
—-360j

PW01.CDR
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+ « - Putting Technology To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW2
Page 1 of 2

Borehole Location: PW2

Project #: 337316
Hydrogeologist: T. Fox

Driller; Eric and Brian Funk
Reviewed by:

Project Location: Letterkenny Army Arsenal

Drilling Contractor: Funk's Drilling

Sampler Type: Strainer
Boring Diameter: 12"

Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand
Hammer Type: T3W HR2-825
Date: 12/15/97 - 12/17/97
Total Depth: 90' bgs

Coordinates:

Surface Elevation:
Borehole Abandened:
Yes No X
Method:

Northing (ft): 247359.4
Easting (). 2031252.5
Monitoring Device Installed:
Yes No

Type:

Depth USCS Split- Sy Detected VCOC Grading

_— : Moisture § 5
feet bgs Sample description spoon | o Concentrations (ppb) { 2| =[ slxe Comments
( gs)| symbols recovery|g® [ content | iy g raundwater }g =5)=£[83

Fill materiai

Drill with 8" ID, then ream with 12"
bit before setting casing
Bit 7.5" length

Shale; dark gray, crushed

Silty clay; yellow-brown

- CL [Clay, yellow-brown, natural sediment - D
— 10 1 out of fill material PID hole = 0.0 ppm
] D
— — PID hole = 0.0 ppm
= 15 — LS |Limestone; dark gray, dolomitic
- ] PID cuttings = 0.0 ppm
- - ClL. |Clay, yellow-brown D PID hole 2 0.0 ppn? P
]
: 20 7 Some red-brown iron staining from 100% SM E{g Eo(;eo"—' 0.0 ppm lenath of
- j weathered bedrock material {20-22") sam;—)le- Ppm over length 0
—— Clay, yellow-brown as above changing | 100%]" PID hole = 0.0 ppm
] to lighter brown at 24’ PW2.D5:
Clay, yellow-brown-gray, numerous 60% VCOCs 530
LS rock fragments within matrix
Rock @ 26.5"; Limestone; dark gray, D PID hole = 0.0 ppm
dry
PID hole = 0.0 ppm
Water encountered w Drillers set up diverter system,
drill w/ 8" hammer bit
. . -32-1: Water sample PW2-32-1 taken
Limestone; dark gray, w/ calcite 5&"{,%225@3 Added ~2 gallons water to blow
out grout
PID at diverter = 0.0 ppm
Fractured LS; w/ yellow-brown clay Water yield estimated ~ 30 gpm
PID at diverter = 0.0 ppm
PID at diverter = 0.5 ppm
PID at diverter = 1.8 ppm
Limestone; dark gray to black, hard, PW2-42-1: Sample PW2-42-1 taken
VCOCs 390

competent, w/ significant calcite

Limestone; as above, dark gray to black|
competent

PW02.CDR
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2B
%« Baflelle BORING LOG - PW2
. . » Putting Technology To Work Page 2 of 2
Borehole Location: PW2 Sampler Type: Strainer Coordinates: Northing (ff): 247359.4
Erolect Igﬂcégg%}-gﬂerkenny Army Arsenal BOTIing ?}lalﬂetefi 12" Surface Elevation: Easting {ft): 2031252.5
roject #: Drilling Method: Air Rotal L :
Hydrogeologist: T.Fox Drill Rgi]g: Ingersoll Rand i Borehole Abandoned: Monitoring Device Installed:
Driliing Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric and Brian Funk Date: 12/15/97 - 12/17/97 Method: Type:
Reviewed by: Total Depth: 90" bgs
Depth ) Spiit- B Detected VCOC Grading
(feet bgs) s;}nigtﬁs Sample description r:é’é‘\g‘ry Q\Qéﬁ' h::'glnstt:r:te co};cg:gj:‘igasa ‘(srpb) *’Es 5’% <8 § ;’i Comments
— 60 % sp e
: LS |Limestone; dark gray to black, W
- competent
[~ 65
= PID = 0.0 ppm
. PW2-67-1: Sample PW2-67-1,2,3 taken
L VCOCs 541 Water yield estimated ~ 176 gpm
| 70— bgal/1.41s
- 5galf1.61s
| 5gal/1.88s
— PW2-75B-1; Sample PW2-75B taken
VCOCs 403
-
—
|
E Still producing at ~ 175 GPM
= % (Water level @ 18.0' BTOC
- —] Limestone; as above PW2-89.5-127:
— 90 VCOCs 320 BOH = 90
—
. 95 —
— —
- -
~100—
- 7
— -
—105—
—
-110—
—115
—120-

PWO02.CDR
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5B
%< Batielle BORING LOG — PW5
. .+ Putting Technology To Work Page 10f2
Borehole Location: PW5 A A | Sampler Type: Str1ainer Coordinates: Northing (ft). 247568.2
Project Location: Letterkenny Army Arsenal ; Boring Diameter: 12" tion: i 20 25
Project #: G337318 Drilling Method: Air Rotary Surface Elet\)/a on ) E?‘S“f‘g (g) 2 3|1 08 flod:
Hydrogeologist: C Perry Drill Rig: Ingersoll Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Drilier: Eric Funk Date: 1/26/98 - 1/27/98 Methed: Type:
Reviewed by: Total Depth: 67* bgs
Depth Uscs o Split- Stois Detected VCOC | _ Grading ‘
(feet bgs) symbols Sample description resgcs\;;ry Q\é}c content. C“{:fg:gﬁgg:‘;t(gf b} =\°§ s:% aeé g5 Comments
— Fill material; dark-medium brown, M
— moist, w/ limestone and shale chips
— Clay, dark-medium brown, moist, w/ M PID cuttings = 2.6 ppm
= limestone chips
— 10 —
= —]
L. 15
F ] / Clay, grayish-brown, moist PID cuttings = 6.7 ppm
] LS |Rock @ 17.5"; Limestone; dark gray PID cuttings = 17 ppm
L 20 M PID cuttings = 35 ppm
| _1 Tried to sample groundwater, but
| ] no standing water in hole
PID hole = 67 ppm
’.— =
- o5
— L.S [Fractured LS (rubbly zone); dark gray, w g(guﬁggitgrgégz
~ ] wi clay wash PID at wellhead circulator = 54.4
[~ = Water encountered ppm
— 30
L - Water is flowing into formation,
- - need to set 8” tophole casing to
| | save hole, grout and drill to
| _ competent bedrock and set 6"
- 35 casing, drill w/ 6"bit to PTD of 47"
R LS |Limestone; dark tent
— imestone; dark gray, competent, L
- - w/ significant calcite, some weathering PID cuttings = 0.6 ppm
= — PW5-38-126/B:
VCOCs 426
40 —
— . Limestone; dark gray, competent,
— 7 w/ trace calcite
L 45 — PID cuttings = 0.0 ppm
- - PW5-47.127: Sample PW5-47-127 taken
VCOCs 206
— 7] It was determined that 20 more
— — feet was needed to reach target
— after running VSP
— 50 <
e —)
]
— 55 —
— d
— 60 2 g
Fw05.CDR
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=B
%~ Ballelle BORING LOG — PW5
.« « Putting Technolagy To Work Page 20f2
Eoreholﬁ Lo%ation:L PWﬁ A A | Sampletr) Type: Str132iner Coordinates. Northing {ft): 247568.2
roject Location: Letterkenny Army Arsena oring Diameter: 12" Surface Elevation: Easting (ft); 2031082.5
Project #: G337315 Drifling Method: Air Rota i - o et
Hydrogeclogist: C Perry - Drill Rgi‘g: Ingersoll Rand v Borehole Abandoned: Menitoring Device Installed:
Driliing Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/26/98 - 1/27/98 Method: Type:
Reviewed by: Total Depth: 67' bgs
Depth ) Spiit- S . Detected VCOC Grading
(feet bgs) s;’,ﬁfss Sample description rgg%"é"{y Q\rbg_,\\“ "ggﬁt:r:? coir:lcg:gs:g‘r'\vsa t(é)rpb) <2 "\E <8 38 Comments
— 60 s 5 S
— ] LS |Limestone; dark gray, competent, W
— — w/ trace calcite
-
— 65 —
— PWS.67.127- Sample PW5-67-127 taken
] VCOCs 235 BOH = 67
70 —
—
-
75 <

PWO05.CDR
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-~ z.sBatlelle BORING LOG — PW6
. . . Putting Technology To Work Page 1 Of 2
Borehole Location: PW6 Sampler Type: Strainer Coordinates: Northing (fty. 247472.1
Project Location: Letterkenny Army Arsenal | Boring Diameter: 8" Surface Elevation: Easting (ft): 2031235.0
Project #. G337316 Driliing Method: Air Percussion B ah e Ab dn d: Monit ring (D)e vice Installed:
Hydrogeologist: CPerry Drill Rig: ingersoll Rand orehoie Abandoned: itoring :
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 12/16/97 - 12/20/97 Method: Type:
i Reviewed by: Total Depth: 81’ bgs
Depth uscs . Split- Suoists Detected VCOC | __ Grading
(fee’;) bgs) symbols Sample description r:g‘;f:'y q\"’é.g oent Co::‘czrgﬁxg;z t(:fb) ’“’é *S “’é ‘;‘ 2 Comments
) — ] CL [cClay; yellow-brown with shale fill
- material
5 - Clay; yellow-brown

3
FTrid
]

. - 10 -
B ] Clay, as above
— 15 —
= —
- - Weathered bedrock

dry

T—
; — 25
~ L
— T PID = 0.0 ppm
— 30 —
T .
-t
. LS |Limestone; medium gray, massive fine- D No water, dry drilling w/ dusty
. = 1 grained w/ some calcite outflow from fiow line
- 40 -
B = Limestone, as above; some cuttings D
— = light gray
- [— =
— 45 —|

' P Limestone, as above; no calcite
— .
50 —
[ q Limestone, as above; no calcite
— -1 1
. }—- = Limestone; uniform medium gray, no
; — calcite
|- |
— 60

" 20 _% LS |Rock @ 18.75) Limestone, dark gray, b

v

i
(93]
o

PWO0B.CDR
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%~ Bafielle BORING LOG - PW6
.« . Putting Technology To Work Page 2 of 2
’B:orehollt_e Location: PWE A Sampler Type: Strainer Coordinates: Northing (ft): 2474721
roject Location: Letterkenny Army Arsenal | Boring Diameter. 12" Surface Elevation: Easting (ft): 2031235.0
Project #: G337316 Drilling Method: Air Rota s s - -
Hydrogeologist: CPerry Drill R?g: Ingersoll Rand i Borehole Abandoned: Monitoring Device Instalied:
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Ffunk Date: 12/16/97 - 12/20/97 Method: Type:
Reviewed by: Total Depth: 81° bgs
Depth Splt- 1 af Detected VCOC Grading |
(fegt%gs) s;)rﬁgcﬁs Sample description régé:v?ry Q\,ﬁ‘s} “gg::tg’r:f Co;cgl:gﬁggu; t(gfb) \gﬂ “*’a% of § 8 Comments
| 60 o O i
— —% . .
| _I LS |Limestone; medium-dark gray, 5-10% D
; calcite
- —
— 65
— j Limestone; medium gray, massive, <5% D
B calcite
— -1
0 —é%
— - Limestone, as above; still dry PID fiowiine = 286 ppm
75 —
: . LS |Limestone, as above; w/ dark brown M Big water fiow, PID cuttings
| _ clay coatings, moist, some almost wet caught in sieve = 2.0 ppm
_ Numerous groundwater samples
t 80 — @ 81’ Limestone; dark gray, massive, W | pws.81-129; taken @ 81’ (free phase NAPL)
N w/ dark brown clay, wet VCOCs 292,100 BCH = 81’

i
o
e
1111

{

PWDE.CDR
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- %« Bafielle -
o By® c BORING LOG - PW7
. - . Putting Technology To Work Page 10f13
Eorehotﬁ Locationl:_ PW7 Ay A I gampieé Type: Straziner Coordinates; Northing (ft): 2475%7.0
roject Location: Letterkenny Army Arsena oring Diameter: 12" ion: i - .
Project # G337316 Drilling Method: Air Percussion Surface Elevation: Easting (t). 20312465
Hydrogeologist: C. Perry Drill Rig: Ingersol) Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth Uscs o Split- |voisturel ., Detected veoc L Grading
(feeto bgs) symbols Sample description resgé:;é‘ry Q\,b,;ee cglnst:: Cogncg:;f:g;sa t(eprpt::) '\ﬂé “{E . g 3 3 Comments
- Black manganese ore
— Clay; medium brown
— 5
| 10
| 10 _] Clay, as above; some assorted rock
B _ debris
— 15 j """"
—
— -
L 20 -
= -
L. o5
Sk 4 / Rock @ 27.5'; Limestone, light gray, drsA
: N LS |Limestone (rubbly zone), dark gray, dry, JAir bubbling to surface in pooled
1 w/ yellow-brown clay jwater near rig
30 PID read 1.5 ppm in this discharge
B ] Added water to borehole
[~ ] Good fuel odor @ ~35' PID =10
- ] . . w ppm
\ - 35 — Lg |Limestone; dark-medium gray,
- — fractured Reamed hole to set surface
- — casing
™ ] PW7-38-130:
L - VCOCs 947 )
— 40 — PW7-40-129: Water yield estimated ~ 50 gpm
r - VCOCs 1,100
— 45 —
~ L_ ]
— 50 Water yield estimated ~ 100 gpm
L - Drilling is very fast
- - PID =70 ppm, then dropped to
- ~15 ppm
- ] Hole filled with thick mud, could
— 55 not lower bailer because of mud,
— - mounted bailer on PVC and push
— - to near bottom
— - PW7-53-130: Sample PW7-53-130 taken
- — VCOCs 1,572
— 60
PWO7.CDR
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. .. Putting Technology To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW7
Page 2 of 13

Borehole Location: PW7

Project #. 5337316
Hydrogeologist: C. Perry

Project Location: Letterkenny Army Arsenal

Sampler Type: Strainer

Boring Diameter: 12"

Drilling Method: Air Percussicn
Drill Rig: Ingersoll Rand

Northing (ft): 247597.0
Easting (ft): 2031246.5
Monitoring Device Installed:

Coordinates:
Surface Elevation:
Borehole Abandoned:

Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Drilier: Eric F_unk Date: 1/20/98 - 2/12/68 Method: Type:
Reviewed by: Tota! Depth: 740" bgs
Depth USCS o Split- SMuoistu Detected VCOG __Grading
(feeéggs) symbols Sample description recgiery| o8 |conton | Concenaons o) | E1. 2.8l Comments
E : limestone; dark gray, fractured w
’-—- —
B - PID ~ 14 ppm w/ good odor
— 65 Well yielding ~150-200 gpm
— 1 Circulation and wash coming out
— -1 of base of diverter rather than
- -1 flow line; therefore not possible to
- 70 — collect and log cuttings
=
-

]

t

!

Limestone; competent

PID ~ 6-7 ppm

: Driliers set casing at 80’ to control
| Limestone; dark gray, competent inflowing groundwater before
| drilling deeper
L PID ~ 0.0 ppm
85 PID ~ 0.0 ppm
-
F PID ~ 0.0 ppm
|
C1 00— Limestone; medium gray
Limestone; w/ visible calcite
— - Limestone; light gray, w/ argillaceous PID = 0.0 ppm
—-1 G- material, w/ calcite very low water flow
—12

PWD7.COR
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-~ 5y« Baflelle BORING LOG ~ PW7
. .« Putting Technology To Work Page 30f13
lBDorehan Locationl:_ Ft’tWK Ay A | SampleBType: Str1a£ner Cocrdinates: Northing (ft): 247597.0
roject Location: Letterkenny Army Arsenal | Boring Diameter: 12" Surface Elevation: Easting (ft): 2031246.5
Project #: G337316 Drifling Methad: Air Percussion - L -, )
Hydrogeologist: C.Perry Drill R%g: Ingerscll Rand Borehole Abandoned: Monitering Device Instailed:
Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Drilier: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth Uscs Spiit- [ Detscted VCOC | __ Grading
S le d inti $poon S oisture, C trati b S[ 5] &l-a
E-ea bgs) symbols ample description reccg/‘:ery q\'b” content D{:Icg:orsr:coiasat(gf } ,\ﬂg % \EE gy»_; Comments

120

LS [Limestone; medium gray, w/ calcite PID = 0.0 ppm
very low water flow

Still not much water

Limestone; dark gray to black, PID = 0.0 ppm
{fractures, w/ minor calcite

Limestone; dark gray Low flow out of discharge line
PID = 0.0 ppm

Conditions as above

PiD = 0.0 ppm
: : : ] Limestone; dark gray, cryptocrystalline, Conditions as above
180 massive, W/ trace calcite PID = 0.0 ppm

PW07.CDR
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. . . Putting Technology To Work

LETTERKENNY ARMY ARSENAL

BORING LOG - PW7

Page 4 of 13

Borehole Location: PW7
Project Location: Letterkenny Army Arsenal | Boring Diameter: 12"
Project #: G337316
Hydrogeologist: C. Perry

Sampler Type: Strainer

Drilling Method: Air Percussion
Drill Rig: Ingersoll Rand

Coordinates:
Surface Elevation:
Borehole Abandoned:

Northing (ft): 247597.0
Easting (ft): 2031246.5
Monitoring Device Installed:

b

[

o
IR

0
N
T

Limestone, as above

Limestone, as above

Limestone, as above

Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Eunk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740’ bgs
Depth uscs o Split- éc\ Moi Detected VCOC Grading
Sample d A spoon | 0" |MoiStUrel oo cenira b [2 elee
ieet bgs) symbols ample description recovery & | content °‘.r;‘°g;°r3n'd°:;t(gf ) =g n\"E SHEE Comments
180-1T——
7] LS |Limestone; dark gray, cryptocrystaliine, Conditions as above
B j/ massive, w/ trace calcite PID = 0.0 ppm
| 1=
H 85—~ Limestone, as above Conditions as above
- + PID = 0.0 ppm
1901~
-
r-——

Conditions as above
PiD = 0.0 ppm

Conditions as above
PID = 0.0 ppm

Conditions as above

PID = 0.0 ppm

PWO7.CDR




LETTERKENNY ARMY ARSENAL

B
2. Batielle BORING LOG — PW7
. -« Putting Technology To Work Page 50f13
Borehole Location. PW7 Sampler Type: Strainer Coordinates; Northing (ft): 247597.0
grojecz Igocggggs 1Lﬁetterkenny Army Arsenal golrling Iggameijer: 12" Surface Elevation: Easting (ft): 2031246.5
roject #: rilling Method: Air Percussion ’ o - o
Hydrogeologist: C.Perry Orilt Rgig: Ingersoll Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes Ne X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth Split- o ) Detected VCOC Grading
o uscs spoan 58" [Moisture Coni;'ltrztions (ppb) Comments

(feet bgs) symbols Sample description recg/very Q\'f’ content
‘0

Size

%
Grave!
%
sand
%
Fines
Max.

in Groundwater

5(%765%4,?3 w-22; Sample PW7-245-22 taken
Decided to set casing to isolate
this anomaty from lower hole
RS Sample PW7-250-23 taken
Decided to deepen hole before

setting casing to make sure
through anomaly

—240
= j ; LS [Limestone, as above
— 1 Strong odor
— — PID = 0.0 ppm @ 245’
PW7-245FL-22: Sample PW7-245DW-22 taken
; VCOCs 3,483 Sample PW7-245FL-22 taken

~ 7 PW7-280-23- Sample PW7-280-23 taken
VCOCs 6,000 Casing set w/a packer at 280"

— -~ No log data

PWO7.COR
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. . . Putting Technology To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW7

Page 6 of 13

Project #: G337316
Hydrogeologist: C. Perry

Borehole location: PW7 Sampler Type: Strainer
Project Location: Letterkenny Army Arsenal | Boring Diameter: 12"
Driliing Method: Air Percussion
Drill Rig: Ingersoll Rand

Surface Elevation:
Borehole Abandoned:

Northing (ft): 247597.0
Easting {ft): 2031246.5
Monitoring Device Installed:

Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Type:
Reviewed by: Total Depth: 740’ bgs
Depth Spit-
(feetpbgs) S;Jrit?js Sample description r:gn;\?;ry Concentrations (ppb) % °\"§ <8 § % Comments
—300 % < =
— -
—-305-]
| -]
~310-
- —_
~315—
—320—
- ]
—326—
[ -
.
r— —
—330
r— —
—335—
T

Limestone; dark gray, w/ some calcite

Cuttings transitional from dark gray
(w/ some calcite) to medium-light gray
and then back again

Sample PW7-340-25 taken

PID = C.0 ppm core

PW07.COR
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e dfielle BORING LOG — PW7
. Putting Technology To Work Page 7 of 13
goreh‘:tilf LoftiatlonL l?tw-l[; Aty A | gamples_'rypetf Str1a\2iner Coordinates; Northing (ft): 247597.0
roject Location: Letterkenny Army Arsena oring Diameter: 12" Surface Elevation: Easting (ft): 20312465
Project #: G337316 Drilling Method: Air Percussion - ;
Hydrogeologist: C. Perry Drill Rgi’g: ingersoll Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Confractor: Funk s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740' bgs
Depth Uscs o Spiit- | @l Detected VCOC | __ Grading
(feet bgs) symbols Sample description rgg;}f;”ry Q\ﬁp “gg:ftg‘;f C"?fé"rgﬂﬂm t(grpb) 2 °\°‘§? <& E i Comments
|_36G % 5 i

LS |Limestone; dark gray, w/ some calcite

~
—% Cuttings transitional from dark gray
— j (w/ some calcite) to medium-light gray
—365— - and then back again
%

R iy
e —

1
A

\

PW07.COR
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7.« Batlelle BORING LOG — PW7
- . . Putting Technology To Work P age 8of13
Eoreholﬁ Location[:_ PW‘l/( Ay A | Samplelg Type: Straziner Coordinates: Northing (ft): 247597.0
roject Location: Letterkenny Army Arsena oring Diameter: 12" ion: ; . 2486.
Profect #: G337316 Drilling Method: Air Percussion gurfe;cei E:;/ atl:’)n. o M Ea_lts ting (g) .203|1 :'6“5 "
Hydrogeologist. C. Perry . Drill Rig: Ingersoll Rand orehole Abandoned: onitoring Device Installed:
Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth uscs - Splt- T ol yoicture] . Dotected veoc [___Grading

(feet bgs) symbols Sample description r:ggz\z‘w Q\,;_.“" cgl‘f‘er:? Coir‘;cgr;g::’lggz Y(gfpb) "\Eé g{}‘g \,% E 2 Comments

420

N j/ LS |Limestone; dark gray, w/ some calcite

- e Cuttings transitional from dark gray PID ~ 1.8 ppm max

[~ - (w/ some calcite) to medium-light gray

—425—1///[/ and then back again

N RE

= —

~430——

; -

- -

—435—

-

l:475-—
| : PW7-480-25: :
_4807 VCOGs 3,700 Sample PW7-480-25 taken

PWO07.CDR
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%~ Ballelle
IS BORING LOG - PW7
. .« Putting Technology To Work Page 90f13
goreholg Location; PWz Ay A | gampteé Type: Strainer Coordinates: Northing (ft): 247597.0
roject Location: Letterkenny Army Arsena oring Diameter: 12" ion: i - 2031246.5
Project # (337316 Drifing Method: Air Percussion g””ahcel Ef;’a“g" . " E*ft".’g (g) , 3| ‘:6" 5
Hydrogeclogist: C. Perry Drill Rig: Ingersoil Rand orehole Abandoned: onitoring Device Installed:
Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth . Split- b Detacted VCOC Grading
(lectbgs)  symools Sample description rolgiary| o | comen: | Concertatons ooe) L ETFT gl Gomments
480 % g
B 1= LS |Limestone; dark gray, w/ some calcite
Cuttings {ransitional from dark gray
(w/ some calcite) to medium-light gray
and then back again
PID ~ 20 ppm when circulating
only air through flow line;
dropped to 2 ppm when water
came through
PID = 4.8 ppm cuttings @ 486’
Limestone; dark gray, w/ some calcite PID = 4.7 ppm
Limestone, as above PID = 4.6 ppm
Limestone; medium gray, w/ some PID = 4.7 ppm
calcite
‘ @ 517" PiD = 5.5 ppm, sulfur
odor (H,S7)
Limestone, as above PID = 6.0 ppm

PW07.CDR
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3¢ Batlelle BORING LOG — PW7
. .. Putting Technology To Work Page 10 0of 13
Eorehole Locationlz_ PW& Army A | Sampler Type: Str13'|ner Coordinates: Northing {ft): 247597.0
roject Location: Letterkenny Army Arsenal | Boring Diameter: 12" tion: Easting (ft); 2031246.5
Project #. 5337316 Drilling Method: Air Percussicn gurfahcel E}f’: a |3n d: M ats nd (D) 'c93| talled:
Hydrogeologist: C. Perry o Drill Rig: Ingersoll Rand orehole Abandoned: onitoring Levice Instalied:
Drilling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth Split- S Detected VCOC Grading
(feet%gs) S;J:ggs Sample description r:g%“ry Q\,bg\‘o “gg:ft:;‘rfte Co::!cgr:gﬁggaz ‘(;Db) ,\% =\°§ of § ‘% Commenis
540 PW7-540-213 -
N :/ LS |Limestone; medium gray, w/ some VCOCs 2,038 PID=T7.0 ppm
calcite
PID = 7.6 ppm
PID = 4.5 ppm

PID is wet; try to clean out

Limestone, as above 5(%76565_1223FL Sample PW7-565-26FI. taken
Lo 26t 20- Sample PW7-565-29 taken
VCOCs 6,260
PID =0.7 ppm
PID = 3.0 ppm
Rig starts chattering
. . - ) PID = 3.7 ppm
Limestone; dark gray, w/ calcite ve
meslone; cark gray. wi calaiis vains PW7-580-29FL: Sample PW7-580-29FL taken
VCOCs 2,300 PID = 3.1 ppm
PID = 2.8 ppm
PID = 2.8 ppm
PID = 2.8 ppm
PiD = 2.0 ppm
PW7-591-29FL: Sample PW7-591-29FL taken
Limestone, as above VCOCs 560 Note:

PID (~2-3 ppm) plus dissclved
phase (~1-2 ppm indicate that
~4.5 ppm volatile component in
ouiflow.

PID = 2.6 ppm

PW07.CDR
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. . . Putting Technology To Work

LETTERKENNY ARMY ARSENAL
BORING LOG - PW7
Page 11 of 13

Borehole Location: PW7

Project #: G337316
Hydrogeologist: C. Perry

Project Location: Letterkenny Army Arsenal

Sampler Type: Strainer

Boring Diameter: 12"

Drilling Method: Air Percussion
Drill Rig: Ingersoll Rand

Coordinates:
Surface Elevation:

Borehole Abandoned:

Northing (ft}: 247597.0
Easting (ft): 2031246.5
Monitoring Device Installed:

Driling Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740' bgs
Depth Split- N Detected VCOC Grading
(fost bgs) s;’ns;f,js Sample description rescptsl?w Q\z?-“\c' Molsture Corcertraions (op0) [ £ T.2[ 4[4 Comments
—600 . ST
LS |Limestone; dark gray, w/ calcite veins PID = 2.9 ppm
PW7-601-29FL: Sample PW7-601-29FL taken
VCOCs 62 Joint on mast vibrating; driller
turned down rotary speed slightly
PID = 4.3 ppm
PID = 3.6 ppm
Rig chattering again; PID = 5.0
PW7-609-29FL: Sample PW7-609-29FL taken
VCOCs 84 Sample PW7-610-210 taken @
g sic
s PID = 5.2 ppm
PID = 4.2 ppm; PID is wet again,
dried it out in car
PID = 2.5 ppm
PID = 1.7 ppm
PID =2.3 ppm
PID = 3.2 ppm
PW7-626-210FL] _B26-
VeOCs 62 Sample PWT7-626-210FL. taken
PID = 0.7 ppm
PID = 3.0 ppm
PID = 1.9 ppm
: : PID = 2.4 ppm
R PW7-648-210FL Sample PW7-648-210FL taken
—650—% VCOCs 62 Changed filter and tubing on PID,
B i recalibrated
| e PID = 3.8 ppm
- _/I///E PID = 4.6 ppm
655
— ] Yield ~ 27 gpm
— =1 Pyrite in cuttings PID = 3.0 ppm

PWO07.CDR
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%« Ballelle BORING LOG - PW7

.+« Putting Technology To Work Page 12 of 13

BorehoIE Location: PW7 Ay A t Sampler Type: Straziner Coordinates: Northing {ft): 247597.0
Project Location: Letterkenny Army Arsenal | Boring Diameter: 12" ce Elevation: Easting (ft): 2031246.5
Project # G337316 Drilling Method: Air Percussion 2“'11 : Ega 'g N Monit .r? (D) Vo Iratelod:
Hydrogeologist: C. Perry Drill Rig: Ingersoll Rand orencle Abandoned: onjtoring Ue stalled:
Drilling Contractor: Funk's Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: Total Depth: 740" bgs
Depth uscs 55;)%'2;' Suisture| . Detectsd VCOC

Sample description & Concentrations (ppb)
(feet bgs) symbols recgzery P content in Groundwater

Grading

Comments

Max.
Size

%
Gravel
%
Sand
%
Fines

Limestone; dark gray, w/ calcite veins PID = 5.0 ppm
and minor pyrite SoGE L2 10RL Sample PW7-661-210FL taken
PID = 4.2 ppm
PID = 5.8 ppm
PID =3.5 ppm

Skim sample taken from 5 gal.
Bucket at 667"

PID = 5.6 ppm

Gl 669.210FL. Sample PW7-669-210FL taken
Limestone, as above; with some mud E}B = gg ggm

and claystone, friable PID=54 ppm (2/10/99); PID =
1.2 ppm (2/11/99)

Yield ~ 25 gpm

PID = 1.5 ppm

PID = 1.8 ppm

PID = 1.1 ppm

PID = 0.9 ppm

PID = 1.6 ppm @ 677.5

PID = 3.3 ppm; Sample
PW7-680-211FL taken

PID = 3.7 ppm

PID = 3.8 ppm

PID =3.2 ppm

PID = 3.7 ppm; drill pipe diameter
=4 3/8"

PW7-680-211FL ]
VCOCs 58

PW7-690-211FL.:
VCOCs 52 Sampl

[

PID =24 Spm
PID = 2.9 ppm
Sludge sample PW7-675-2118

=
: Z% PID = 2.5 ppm
:700:% :

PID = 2.5 ppm

Limestone, as above; with some
evidence of fractures

PiD = 3.0 ppm
PID = 3.5 ppm
PID = 0.9 ppm
PID = 2.7 ppm

PID = 2.3 ppm
PID = 2.5 ppm

PID = 2.8 ppm
PW7-720-211FL: Sample PW7-720-211FL taken
VCOCs 70 before pressure release

PWO7.CDR
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74,s % Battelle _ BORING LOG ~ PW7
. Putting Technology To Work Page 13 0f 13
Borehole Location: PW7 gampler Type: Straz'mer Coordinates; Northing (ft): 247597.0
Project Location: Letterkenny Army Arsenai | Boring Diameter; 12" Surface Elevation: Easting (ft): 2031246.5
Project #: (33731 Drilling Method: Air Percussion . s : .
(Jrogeologlst C. Perry Drill Rig: Ingersoll Rand Borehole Abandoned: Meonitoring Device Installed:
Dnlhng Contractor: Funk’s Drilling Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Eric Funk Date: 1/29/98 - 2/12/98 Method: Type:
Reviewed by: | Total Depth: 740" bgs
Depth uscs L Spil: Most Detected vooc | _ Grading
(fe;:t2 bgs) symbols Sample description r:gggry Q\{bv& Mo :I:f Co;:‘czr:otrgsg;sa t(grpb) *é ﬂ\.,"% «f § 2 Comments
- - PW7-720A-211F: . -
- LS |Limestone; dark gray, w/ calcite veins Vg‘gczzsé) 211F, Sarmple PW7-720A-211FL taken
- - g after pressure release
I g Sample PW7-720B-211FL taken
" __j/f to assure good bottoms-up
. PID = 1.6 ppm
t725 -] PID = 0.9 ppm
7
- -
PID = 3.3 ppm
Limestone, as above; with some mud PID = 3.4 ppm
and claystone, friable PID = 2.7 ppm
PID =29 ppm
PID = 3.2 ppm
Collected a sample from 675’
(PW7-675-217) on 2/17/98
PW7-740B-211F] |
VCOCs 1901 BOH =740
745
r—— —
—750—
—755—
—760—]
—765—
—7 70—
—7 75—

PWO7.CDR
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3% Batielle

« + . Putting Technology To Work

TINKER AIR FORCE BASE
BORING LOG - TB3

que 10f3

Borehcle Location; TB03
Project Location: Tinker AFB
Project #:I 6337316P
Hydrogeolegist: C. Pe
ydrog 9 AerrDy

Sampler Type: Strainer
Boring Diameter: 12"
Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand

Coordinates:
Surface Elevation:
Borehele Abandoned:

Northing (ft): 155589.8
Easting (fi}: 2185033.9
Monitoring Device Installed:

Drilling Contractor: Hammer Type: T3W HR2-825 Yes  NoX Yes No

Driller: _ Date: 11/4/98 - 11/9/98 Method: Type:

Reviewed by: Total Depth: 165’ hgs

Depth Uscs o Spiit- | Detected VCOC | _ Grading

Sample description spoon b g Congentrations (ppb) | 2] =l zlxe t

(feetbgs)  symbols ple descripl recovery| o ] Copoenations (eb) ki Comments
— 0
7] CL | Clay; dark brown, w/ minor gravel

-

silty

T
o

1
o
L]

P11
|

Sand; light red brown, vety fine-grained

: 20 : e Sand, as above: darker in color
-

— 25 —+

— - ML |Clayey silt; mucky, soupy

- -

I

— 30

- - GC | Clayey gravelly silt, as above; with
= | some gravel

L 35 |

— 40

Sandy siltstone; medium red-brown w/ | 40
minor lenses of varying sand and clay
content

VCOCs 180,400

TB3-40-116:

PID = 0.0 throughout core

L 50 -

| _ o Sandy siltstone, as above PID = 0.0 ppm at wellhead
: : PID = 0.0 throughout core
— 60 —=—=—=

TB03.COR




% Battelie

. .. Putting Technology To Work

TINKER AIR FORCE BASE
BORING LOG - TB3
Page 2 of 3

Northing (ft): 155589.8
Easting (ft): 2185033.9
Monitoring Device Instalied:

Coordinates:
Surface Elevation:
Borehole Abandoned:

Sampler Type: Strainer
Boring Diameter: 12"
Drilling Method: Air Rotary

Borehole Location: TB03
Project Location: Tinker AFB
Project #: G337316

Hydrogeologist: C. Pe Drill Rig: Ingersoli Rand
Drilling Contractor: AWrg Hammg, Tyge: T3W HR2-825 Yes No X Yes No
Driller: ) Date: 11/4/98 - 11/9/98 Method: Type:
Reviewed by: Total Depth: 165 bgs .
Depth Uscs . Split- S Moisture| . Detected vcoG | _ Grading
(feot bgs) symbols Sample description rgggﬂ;‘gnw q\"‘} Contert Coirrlvog!:‘tjr:;c‘lg;sa [(;pb) \,é ’% \g 38 Comments

— 60 T—— -

Sandy siltstone, w/ interbedded fine- 55
grained sandstone lenses

PID = 2.0 ppm core @ 63’

= Silty sandstone, medium red-brown, | 22 PID = 0.0 throughout core
: poorly sorted, some coarse grains, w/

interbedded siltstone lenses

L
\l
4]

11

]
o
o

Sandy siltstone; medium red-brown, w/| 55

interbedded fine-grai dst
interbedded fine-grained sandstone PID = 2.0 ppm water @ 84.5'

I

enses PID = 1.2 ppm at wellthead
TE3-85-118R: Caught wellhead sample @ 85'
VeDCe 4 : Sample TB3-85-118 taken

Silty sandstone, medium red-brown, 78 PID = 0.0 throughout core

fine-medium-grained, w/ interbedded

siltstone lenses

Shale/claystone; sticky, angular 55 TB3-100-118: Sample TB3-100-118 taken

fragments VCOCs 97 PID = 0.0 throughout core

TB3-109-118:
VCOCs 3

Grading to sandy siltstone, sandstone?| 0

Loose water sands @ 120' Driller reports flowing loose sands

@ 120
No core recovery; hole is
becoming unstable

PID = 0.0 cutflow standing in mud
pit

TB03.COR




% Battelie

TINKER AIR FORCE BASE
BORING LOG - TB3

<+« Putting Technology To Work Page 30f3
gorehtglf Location_:r TkBO:i\ - gamplelg Type: Strainer Coordinaies: Northing {ft): 155589.8
roject Location: Tinker oring Diameter: 12" e et o b e . A
Proiect #: G337316 Drilling Method: Air Percussion Surface Elevation: ) E?‘s‘“.”g (f): .21 85033.9 .
Hydrogeolagist: C. pe,.g Drili Rig: Ingersoll Rand Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: AW Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: ] Date: 11/4/98 - 11/9/98 Method: Type:
Reviewed by: Total Depth: 165’ bgs
Depth Uscs o Split-  Shoist Detected VCOC | __ Grading
(fe;et2 bgs) symbols Sample description rggé"é’w Q\,bgeﬁ cg:ft:;te c‘;ir:‘c«ér;gz:g‘r’:vsa t(glob) } é “\BE ‘",;é: § g Comments
— -~ . ; TB3-120-118R:
] Sand; uncemented?, No cuttings, no W [vcocs 9 Driller cannot advance hole w/out
T lithologic log data stabllizing cave zone w/mud
| _ Sample TB3-120-118 taken
—125—
—130—
—135—
= — Very hard drilling @ 138’
—140— TB3-140-118: Sample TB3-140-118 taken
- — VCOCs 160
145
— T83-150-118: Sample TB3-150-118 taken
—150— vCcOoCs 180
155
—160—
[~ . PID = 0.0 throughout driliing
— - ‘7;83-&]65-118: (120'-165') and for cuttings in pit
~ ] T sat: Sample TB3-165-118 taken
165+ VCOCs 180 BOH = 165"
—170—
—175—
—180—
TBO3.CODR




% Battelle

. . . Putting Technology To Work

TINKER AIR FORCE BASE

BORING LOG - TB4
Page 1 of 2

Borehole Location: TB04
Project Location: Tinker AFB
Project #: G337316
Hydrogeologist: C. Pen

Sampler Type: Strainer
Boring Diameter: 12"
Drilling Method: Air Rotary
Drill Rig: Ingersoll Rand

| surface Elevation:
Borehole Abandoned:

Northing (ft): 155749.8
Easting (ft}. 2185032.3
Monitoring Device Installed:

Drilling Confractor: AWP Hammer Type: T3W HR2-825 Yes No
Driller: Date: 11/4/98 - 11/9/98 Type:
Reviewed by: Total Depth: 68’ bgs
Depth Split- ] K Grading
(fee?%gs) sl;rigis Sample description f:'?fs‘glw q\fg}\Q '\gg:‘stgf Concentrations (ppb) g ﬁ:% =f %% Comments
. o a & LN
: "__ CL |Clay; reddish brown, w/ minot gravel M
— 5 - Clay; reddish brown, no gravel SM
- .
— 10
— Sand; reddish brown, fine-grained SM
— 15
— Sandy silt; reddish brown, fine-grained SM
— 20
— 25 - -
= Sand; medium-light reddish brown, SM
— fine-grained
— Sandy silt; medium reddish brown b
|
: 40 Sandy silt, as above M Groundwater table?
— 45
— PID = 0.0 ppm at wellhead
50 15 Tried to bail @ 50", but hole i dry
= Sandy silt, cemented (bedrock), w/
= some yellow-brown coloring
[ 55 PID = 0.0 ppm at wellhead, in pit
-
|
| PID = 0.0 ppm at welithead, in pit
— 45
— 60

TBO4.COR




£% Battelle

. .+ Putting Technology To Work

TINKER AIR FORCE BASE
BORING LOG - TB4
Page 2 of 2

Borehole Location: TB04 Sampler Type: Str132iner Coordinates: Northing {ft): 155749.8
Project Location: Tinker AFB Boring Diameter: 12" Surface Elevation: Easting (ft); 2185032.3
Project #: 337316 Drilling Method: Air Rotary . o . .
Hydrogeologist: C. Perg Drill Rig: Ingersoll Rand Borehole Ahandoned: Monitoring Device Installed:
Drilling Contractor: AW Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Date: 11/4/98 - 11/8/98 Method: Type:
Reviewed by: Total Depth: 68° bgs
Depth uscs o Split T s yoisture| . Deiected VCOC Grding _

(feest(t;gs) symbols Sample description rjgi,‘g’w q\'b‘} comant °°3.°?;T§,T.'1'§31 l(grpb) "\Eg ‘% " 58 Comments

. Sandy siltstone, cemented; w/ T84-61-119 PID = 0.0 ppm at wellhead, in pit

[ = some yellow-brown coloring VeQCs 1,620 PID=0.0 Bgm core

— 65 ~-

-k TB4-68-117R: Sample TB4-68-117 taken

3 - VCOCs 28 EOH = 68’

—~ 70 -

- 80 —

- g0 —

- 95 —

—100—

—105—

—110—

—115—

—120—

TB04.COR




TINKER AIR FORCE BASE

5B
%~ Ballelle BORING LOG - TB6
. - . Putting Technology To Work Page 10f2
Borehole Location: TB06 rB gampler Type: Str1a:izner Coordinates: Northing (ft): 155699.8
Project Location: Tinker A oring Diameter: 12 Surface Elevation: Easting (ft): 2185004.3
Project #: G337316 Drilling Method: Air Rotary o e ; .
Hydrogeologist: C. Penl'by Drill R?g: ingersoll Rand Borehole Abapdoned. Monitoring Device Installed:
Drilling Contractor: AW Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: ] Date: 11/4/98 - 11/9/98 Method: Type:
Reviewed by: Total Depth: 108’ bgs
Depth uscs . St 1 st Detected VCOG | __ Grading
S le d t spoon 5 oisture] - trat SRR
Seetobgs) symbols ampie cescnption rema/\urery Q\ftbb content oi':.lcg:osrrgasa‘(gf ) "{5 fgi=E|En Comments
B . CL | Clay; dark red-brown, w/ minor gravel
— .
5 -
-
— Sand; red-brown, fine-medium-grained SM
F PID = 0.0 ppm
B Sand; red-brown, fine-medium-grained, SM
B some silt
PID = 0.0 ppm at wellhead and
cuttings
SM PID = 0.0 ppm at wellhead and
cuttings
Sandstone; red-brown, medium- SM Hard drilling w/ fish tail @ 35'
grained, w/ clay
PID = 0.0 ppm at wellhead
A St 2 Sandstone; red-brown, fine-medium- | 25 w Jgg'é’sogggé Sample TB6-40-119 taken
| I DR grained il
B I PID = 0.0 ppm core
— -~
- 7
-9
— 50 —-
- Sandstone; red-brown, fine-medium- 60 PID = 0.0 ppm
[ = grained, poorly sorted ppim core
- -~
- 55~
—
T

]
o))
o

TBO&.CDR




TINKER AIR FORCE BASE

%~ Baftelle BORING LOG - TB6
.« . Putting Technology To Work Page 2 of 2
Borehole Location: TEOG FB Samplel:rJ Type: Strainer Coordinates: Northing (ft): 155699.8
Project Location: Tinker A Boring Diameter: 12 Surface Elevation: Easting (ft): 2185004.3
5;0 ?:éfékg?;?sé?per g::”'%?gv?:g%%oﬁ'ki%aw Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: AWg Hammer Type: T3W HR2-825 Yes No X Yes No
Driller: Date: 11/4/98 - 11/9/98 Method: Type:
Reviewed by: Total Depth: 108 bgs '
Depth uscs o Split- &\ Maisture Delected_ VCOC = Gl'ﬁdinf '
(feeéggs) symbols Sample description rgg‘%‘g‘ry Q\,;}* content Coir;lcgr:gsrt:g;sa t(grpb) {g *E o 53 Comments
— -1 o Sandstone; red-brown, fine-medium- 45 -
= grained w/ interbedded siltstone and PID = 0.0 ppm core
i shale lenses
Clayey siltstone; w/ some fine-grained | 25 TB6-70-119: Sample TB6-70-119 taken
sand, glauconitic VCOCs ~1 PID = 0.0 ppm core
Siltstone; massive, w/ some fine- 98 558;;753'5},9’ PID = 0.0 ppm core
grained sand
PID = 0.0 ppm outflow
Sandstone; red-brown, fine-grained 100
massive, w/ some silt
TB6-93-119: ‘| Sample TB6-23-119 taken from
VCOCs ND outflow
PID = 0.0 ppm core
Clayey siltstone; w/ some fine-grained | 45
sand and minor gravel PID = 0.0 ppm core
T786-104-119:
VCOCs ND
Driller thinks hit “water sand” from 103'- TB6-105MP-119: Sample TB6-104-119 taken from
108' VCOCs 1.6 outflow
"ll'gg-g 065-5119: Sample TB6-105MP-119 taken
— - S from mud pit
TB6-108MP-119:;
T VCng 2 i BOH =108
—110—
—115—
120
TBOB.COR
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CLIENT:
sSB-2

QKLAHOM
OKLAHNCHM

A
2]

BRATTELLE MEMORIAL INST.

NOY.6, 1938
TINKER AFB

Qktahoma

485 -787—-3852

FRONTIER LOGGINMG CORP.

Cklahomyg CTity,

T {RRILLER?

TP (LOGGER?
LOGGED INTERVYARL
FLUID TYPE
DEMNA/WISCOSITY
PH/FLUID LOSS
TIME SINCE CIRC
MAX REC TEWMP.
OTHER SERVICE

48

38.5"*

e* TO 2?.5°*
FORMRTIOM

GR:SF,RES, CAL

PERM. DARTURM : H~-R
DRILL MEAS FROM: G-L
LOG MERS FROM 1 GoL
GL ELEVATIOH : H-f
DF ELEYATIOGN = H-A
KB ELEYATION 2 M-SR
CAS1HG i NONE

BIT S$12E = 5 1-g"
HITMESS = CHRIS PERRY
R T -

R t -

Rmc = -

Rm st BHT:

SAMPLE SOURCE = -

SCURCE Rmf Rmce: -

OFPERATOR: 4. JUST EQUIP-LOC:117-0KLAHOMA CITY
REMARKS:

FPROBE#® 1@4-1251, L 1-4" 0Q.D.

DETECTOR: 1-2" ¥ 2 1-.2" SCINT XTAL

fiLL HOLES WERE DRILLEDT THEN LOGGED AT OHE TIME

g O S
NOLE MUMRER: $B-2
TATE: Fri Hou 6 99:6:1% 1999

_— 5P () . FOINT RFS. (OF
SN A 162.9 1859
e L7
T 0.8
— e e e o e SOEOLER L e e e e e e - o
-8 0.
E* anb
ey
3
§
..
L,
o
A
; 20
[}
5
.
PRIV | 1. L - r———— FOINT RES. (OH
ErK] & Te2.5 o9
Qi CPS

YT

HOLE MUMBER: $B-2
DATE! Fri Nav 86 £€3:88:13 1998
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FROMTIER LOGGING CORF.

Oklahoma City, Oklahoma
485-787~3I8582

CLIENT: BRATTELLE MEMORIAL INST. PERM. DATUHM : H-A
HOLE #: SB-3 DRILL MEAS FROM: G-L
TDATE = HOo¥.5,1938 LBG MERS FROM ¢ G-L
FIELD = TINKER AFEB GL ELEVRTION : N/A
COUMNTY: OKLAHOMA DF ELE¥ATION : M-A
STATE : OXKLAHOWMA KB ELEVATION : H-A
Th {DRILLER) : 4@ CASING T NONE

TD (LOGGER?> : 3B.4° ' BIT SIZE = 5 t1-8"
LOGGED INTERYRAL: ©° TO 37.4° WITHNESS ¢ CHRIS FPERRY
FLUID TYPE : FORMATION Rm s -
DEN-WISCOSITY - Re ¥ T -
eH-FLUID LOSS - Roc : -

- Rm at BHTF: -~
- SAMPLE SOURCE 5 -
GR, SP;RES,CRAL SOURCE Rmf Rmct

TIME SINCE CIRC
MAX¥ REC TEWP.

OTHER SERY¥ICE T -
CPERRATOR: J. JUST EQUIP-LOC:13{7-0KLAHOMR CITY
REMARKS:

PROBE# 1@4-1231, 1 1-4™ 0.0,
DETECTOR: 1-,2% ¥ 2 12" SCINT XTAL

HOLE MIMBER: $B-3
DATE: Fri Mov 86 99:26:12 1998

5P (W) . POINT RES. (Of
~189.8 -93.8 162.9 188.0
A CPS
[X] 5.9
@ e e e e e o e o e WAMGIFER L o o e e e e e
(%] o,

1§
i)

-

SP (WX POINT RES. (0hi

RN 93,0 1%2.9 63,9

HOLE MOWBER: $B-3
TATE: Fri Mov 85 B3:126:12 1993




FRONTIER LOGGIMNG CORF.
Oklahoma City, Oklanona
405-7a7-3552

DETECTOR:

CLIENT: BATTELLE MEMORIARL INS$T. PERM. DATUM 1 NeR
HOLE #: SR-3 N 2 BRILL MEAS FROMI G-L
DATE  NOV.S9,1998 LOG MERS FROM ¢ G/L
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OPERRTOR: J.JUST EQUIP/LGC: 117 /0KLANONA CITY
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FROMTIER LOGGING CORP.

Ok lahoma Citty, Oklahoma
485-787-3952

—

CLIENT: BATTELLE MEMORIAL IMNST. FERM. DRTUN T KA
HOLE #: SB-4 DRILELE HMERS FROM: G-L
DRATE 2 NOY.&,15998 LOG MERS FRORM T G-l
FIELD : TIMNKER AFE GL ELEVATION 2 H-R
COUNTY: OKLAHOMA NF ELEYARATIOH CI gl o
STATE * QKLAHOMR KB ELEYATIOHN F NAA
TB {BRILLER? r 48 CASING s MONE

TD (LOGGER> : 3%.67 BIT S1ZE = § t-8"
LOGGED INTERVAL a* TOo 38.8° HITNESS : CHRIS PERRY
FLUIB TYPE FORMATION Rm T -
DENAYISCOSITY - Raf I -
PpH/FLUID LOSS - Rnrc L

TIME SINCE CIRC
HAX REC TEHMP.
OTHER SERYICE

- Rm at BHTI -~
SAMPLE SOURCE = -
SOURCE RHmf Rmc: -

GR, 5P, RES,CAL

OPERRTOR: J.JUST EQUIP-/LOC:117-0KLAKGMA CITY

REMARKS®

PROBE#® 1@4~1291, 1 1-4" 0,.D.
DETECTOR: 1,2 X 2 1-,2" SCINT XTAL

ALL HOLES WERE DRILLED THEN LOGGED AT OMNE TIME
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TATE: Fri Hoo OF 82:47:26 1398
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HOLE MUMBER: SB-4
BAYE: Fri Nov 85 ©8:47:26 1398
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S

4B5-7B7 3952

CLIENT: BFATTELLE MEMORIAL IHST.
HOLE #: SB-4 RUN 2
DATE HOV.5, 1998
F1ELD TIHNKER AFER

PERM. DATUM

 —————————————————————————————————————————m
FROHTIER LOGGING CORP.

Ckiahema City, Okilahonma

——————————————————————————————————

N-R

- PETECTOR:

COUNTY: OKLAHOMA
STATE : ODOKLAHOMRA

DRILL MERS FROM: G-L
LOG MEAS FROM @ GrL
GL ELEVATIOHN : MsA
DF ELEYATION t N-R
KB ELEYATION @ MoA

TD (BRILLER)>

TP CLOGGER>
LOGGED IMNTERVHL
FLUID TYPE
DEN-VISCOSITY
PHAFLUIT LOSS
TIME SINCE CIRC
HAX REC TENMP.
OTHER SERVICE

"o

a5’

TO.&6?

a* TO 69.6°
FORMARTION

GR, SP> RES,; CAL

CASING = €'PYCr40”
BIT SIZE = 5™

WITHESS t CHRIS PERRY
Rm T -

Rmf : -

Remc T -

Rm at PBHT: -
SAMPLE SOURCE = -
SOURCE Raf Rmci: -

QPERRTOR: Jd.JUST

EQUIP/LOC: 117 /0KLRAHOMA CITY

REMARKS:

PRORE# 184-1291,

HOLE mMEER: SH-€ RoN 2
DATE: Mon New 99 13:59:96 1998

NW-4, SE-4 SEC.14

T. 211N
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CLIENT®
HOLE %=
DRTE 3
FIELD

FRONTIER LOGGINMNG CORP.

Oklahoma

oklahoma City,
4a5-787-3952

BATTELLE MEMORIAL INST.
SB-s8 RUH 2

NOWV, 3,
TIHKER AFB
OKLAHOMA
OKLAHOMA

19398

PERM. PBARATUR T N/
DRILL MEAS FROM: G-/L
LOG MEAS FROM ' GrE
GL ELEVATIGH ! N/A
DF ELEVATION t N-sR
KB ELEVATIGN P H/A

TD (DRILLER)
TD LOGGER>

FLUID YYPE
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MAX REC TEMP.
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TIME SINCE CIRC
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@r 7O 18%5.1°
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R

Rmc -

Rm &t BHT: -
SAMPLE SOURC 5 -
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E"FYC 9B

z
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T
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FROMTIER LOGGIMG CORP.

Oklahoma

Ckiahama Citus
495-787-3952

TIME SINCE CIRC:
MAX REC TEMP. H]
OTHER SERVICE B

CLIEMNT: BRATTELLE MEMORIAL IMNST. FERM. DATUM I M-SR
HOLE #* SB-6 DRILL MEARS FROM: G-L
DRTE X NOY.6,1998 106G MERS FRON : G-L
FIELD 2z TINKER RFB GL ELEYATIOHN t N-R
COUNTY:= OKLAKOMA IF ELEYRTION : M-A
STATE * OKLAHOMA KB ELEYATION £ M-A
TD {DRILLER?> : 487 CASING = HOME

TD (LOGGER?Y : 38.8° BIT SIZE :* 5 1-8"
LOGGED INTERY¥HAL: ©°* TO 37 .8°* HITMNESS = CHRIS PERRY
FLUID TYPE =/?DRHHTIDN Rm LI
DEM/VYISCOSITY i - Rmf ER

pH- FLUID LOSS : - Rmc : -

GR,SP,RES, CAL

Rm at BHT: -
SAMPLE SOURCE = -
SOURCE Rmf RERmci -

OPERATOR: J. JUST

EQUIPA/LOC2 117 DKLAHOMA CITY

REMABRKS:

DETECTOR: 1-,2™

HOLE MIREER: §B-6
BATX: Fri Mov 86 99:22:04 1998
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® 2 1s2"
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LABORATORY CHEMICAL ANALYSES DATA SHEETS
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Lead Validation Effort -Letterkennyv Armyv Arsenal - Groundwater Report

CASE NARRATIVE

Project Manager: Chris Perry and Jerry Tompkins

Project Field Manager: Tad Fox

Client: Battelie Memorial Institute, Inc.

Purchase Order Number; 141152

Dates at Site: January 22,26,27,28,29,30, February 2,3,4,5,6,9,10,11,12,13,1998
Mobile Lab: ONSITE Environmental Lab # 8 and Lab # 10

Chemist: Flaviano Riveria

Analysis Performed: Soil VOC via SW846-5030/8260B
Groundwater VOC via SW846-5030/8260B

The analytical data in this report has been reviewed and compiled for use as screening data
for volatile organic compounds in groundwater volatile organic compounds. The ONSITE
Quality Assurance Manual and SW-846 Method 8260B was used as a basis of review for
this data set. QC summary has been provided in the case narrative highlighting any
problem regarding this data set.

For ONSITE Environmental Laboratories, Inc.

}ﬁfuv M /#ﬂb//é Date: &g/yém_. /I‘}/-l /9";55)
John V. Hawkins )
East Coast Regional Manager

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



Lead Validation Effort -Letterkenny Army Arsenal - Groundwater Report

Overview

The samples and associates QC samples were prepared or extracted and analyzed
according to procedures described in SW846 Methods 5030, 8260B. Any difficulties
encountered will be outlined in the case narrative. General description of the methods of
analysis are discussed.

Groundwater Analysis -VOCs

Volatiles (VOCs) were collected in 40 mL volatile bottles with no headspace. Samples
were loaded into the purge-trap-desorb unit interfaced with the GC/MS system. 5 mL of
groundwater was loaded into the purge device.

Internal standards and surrogates were added S mL solvent free water and placed into the
purge chamber to monitor purging and desorbtion efficiency. These were added directly
to the groundwater samples. Once sample is loaded the sample is purged into the
analytical trap (Four component chemical trap) that strips out volatile compounds (BP -50
to 200 degrees C). Compounds in the sample as well as surrogates and internal standard
are concentrated unto the trap. After water vapor is removed from the trap the trap is
ballistically heated to 200 degree C to transfer the compounds to the gas chromatography
column.

This column specifically designed to separate volatiles is slowly heated to elute the
compounds of interest into the detector. The mass spectrometer detector is a universal
detector responding to chlorinated, aromatic and aliphatic compounds. The GC/MS is set
to scan between mass 35 and mass 300 allowing identification of many volatile chemicals.
A mass spectral library of EPA/NITS database is avatilable to positive identify compounds.
Both retention time and mass spectral information is saved in the sample data file.
Comparison of the unknown with calibration compounds is made and quantitation is
performed.

Because some samples consisted of oil/sludge/water mixture more commonly known as
Dense Non Aqueous Plase Liquid (DNAPL) a centrifuge was used to separate the layers.
Oil layers were treated as solids and reported as soilds (ug/kg).

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



Lead Validation Effort -Letterkenny Army Arsenal - Groundwater Report

Method Quality Assurance Parameters

Initial Calibration

An initial calibration is performed with all compounds of interest. Aliquots of known
standards are prepared and analyzed as described above. A calibration curve composed of
50, 100, 250, 500 and 1000 ng is developed. The individual response factors are
established for each compound of interest. Sample quantitation is performed using the area
response of key ions identified and measured by the GC/MS system.

Mass Calibration

Every 12 hours the GC/MS mass calibration is checked by injection of 50 ng 4-
Bromofiuorobenzene (BFB) into the analytical system. The mass calibration is thus
checked by the GC/MS system and compared with method performance criteria
established in SW 846 8260B. If BFB criteria is not met then corrective action is
performed.

Continuing Calibration

Continuing Calibration verification is made every 12 hours to assure that the initial
calibration is valid. If response factors are out of set method specific criteria then
corrective action must be performed.

Method Blank

Analysis of laboratory reagents is performed to assure that laboratory contamination is not
reported as compounds of interest in site samples. This is performed every 12 hours or
after high samples. Contaminates must be less than the reporting limit. Any contaminates
found in the Blank must be noted and samples denoted with B qualifier. If blank is
contaminated then corrective action must be performed.

Surroegate Sténdard Recoveries and Internal Standard Areas

Surrogate Standard recoveries are monitored to evaluate performance of the purge-trap-
desorb system and the GC/MS system. Internal Standard areas are monitored to assure
that the GC/MS sensitivity is in control. If these parameters are out then corrective action
is performed.

Spike Duplicate/Replicate Analysis

The most appropriate evaluation of soil and groundwater sample analysis precision is
spiked replicate or duplicate analysis. Recoveries and precision is monitored.

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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Reporting Limit

Reporting limit for soils using the low level direct purge protocol yields a reporting limit

of 1 to 10 ug/kg (ppb). Water reporting limit for groundwater is 1 to 10 ug/L (ppb) per
component.

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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QA/QC SUMMARY

YOCs in Groundwater

Method Blank Summary

Method Blank results are summarized below:

Date

1-22-98
1-24-98
1-25-98
1-26-98
1-27-98
1-29-98
1-30-98
2-02-98
2-03-98
2-04-98
2-05-98
2-06-98
2-09-98
2-10-98
2-11-98
2-13-98

Sample ID
M. Blank 1-22-98

M. Blank 1-24-98
M. Blank 1-25-98
M. Blank 1-26-98
M. Blank 1-27-98
M. Blank 1-29-98
M. Blank 1-30-98
M. Blank 2-02-98
M. Blank 2-03-98
M. Blank 2-04-98
M. Blank 2-05-98
M. Blank 2-06-98
M. Blank 2-09-98
M. Blank 2-10-98
M. Blank 2-11-98
M. Blank 2-13-98

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320

Comment

No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected
No compounds detected



Lead Validation Effort -Letterkenny Army Arsenal - Groundwater Report

OAQC SUMMARY

Spiked Duplicate or Replicate Samples -VOCs

Samples were selected and spiked with a fortified spiking solution of compounds similar in
chemical character to the project target compounds. Some samples have target
compounds present and the fortified mixture is spiked into the sample at the desired
concentration; recovery is based upon amount in the sample subtracted from the spiked
value. All matrix spikes and matrix spike duplicates within criteria. The results are
presented in the attached tables.

Laboratory Control Samples -VOCs

Laboratory Control Samples (LCS) are standard calibration mixtures spiked into matrix to
verify the calibration validity. Recovery of analytes are measured to assure that method
criteria are met. Note that all LCS samples were with criterta except for 1-26-98 which
required a new standard to be prepared.

The results of the LCS samples are attached in this section. Method Blank results appear
on the same sheet.

Sample Results Discussion

Groundwater analysis determined presence of Vinyl Chloride, trans-1,2-dichloroethene,
cis-1,2-dichloroethene, trichloroethene, tetrachlorethene, 1,2-Dichlorobenzene and
Acetone, and 2-Butanone. TCE and PCE reduction is indicated by the presence of the cis
and trans isomers of 1,2DCE and vinyl chloride.

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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RESULT SHEETS

ONSITE Environmenta! Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



LABORATORY ANALYTICAL REPORT

84008

EPA Method 8260
Date sampled : 1/22/98 Project Mgr: Tad Fox
Date received : 1/22/98 Client : Battelle
Date analyzed : 1/22/98 Project : LEAD Validation Effort
Date reported : 1722198 Units : ug/l
Report # : 8d008.RPT Matrix : Water
Lab.ID#: 84008
Field ID Number PW1-280-122 PW1-280-122
Lab ID Number 84008-01 | 84008-01
ANALYTE RL
Dichiorodifiucromethane 5 ND ND
Chleromethane 5 ND ND
Vinyl chloride 5 180 [»]
Bromomethane 5 ND ND
Chloroethane 5 ND ND
Trichloroflouromethane 5 ND ND
Acetone 5 ND ND
iodomethane 5 ND ND
4,4-Dichloroethene S ND ND
Carbon Disulfide 5 ND ND
Methylene chioride 5 ND ND
trans-1,2-Dichloroethene 5 ND ND
Vinyl Acetate 5 ND ND
1,1-Dichloroethane 5 ND ND
2-Butanone 5 ND ND
cis-1,2-Dichloroethene 5 2500 2500
2,2-Dichloropropane 5 ND ND
Bromochloromethane 5 ND ND
Chloroform 5 ND ND
1,1,1-Trichloroethane 5 ND ND
2-Chlorocthylvinylether 5 ND ND
Carbon tetrachloride 5 ND ND
1,1-Dichloropropens 5 ND ND
Benzene 5 ND ND
1,2-Dichioroethane 5 ND ND
Trichlorpethene 5 ND ND
1,2-Dichloropropane 5 1400 1400
Dibromomethane S ND ND
Bromodichloromethane S ND ND
2-Hexanone 5 ND ND
cis-1,3-Dichloropropene 5 ND ND
Toluene 5 ND ND
trans-1,3-Dichloropropene 5 ND ND
1,1,2-Trichioroethane 5 ND ND
Tetrachioroethene 5 190 D
1.3-Dichloropropane 5 ND ND
Dibromochloromethane S ND ND
1,2-Dibromoethane S ND ND
Chiorobenzene 5 ND ND
1.1,1.2-Tetrachloroethane 5 ND ND
Ethyl benzene 5 ND ND
m,p-Xylene 10 ND ND
o-Xylene 5 ND ND
Styrene 5 ND ND
Bromcform S ND ND
|sopropyl benzene S ND ND
8d008 Page 1




84008

Bromobenzene 5 ND ND
1,1,2,2-Tetrachloroethane 5 ND ND
1,2, 3-Trichloropropane 5 ND ND
n-Propylbenzene 5 ND ND
2-Chlorotoluene 5 ND ND
4-Chlorotoluene 5 ND ND
1,3,5-Trimethyl benzene S ND ND
tert-Butyl benzene 5 ND ND
1,2,4-Trimethyi benzene 5 ND ND
sec-Butyl benzene 5 ND ND
1,3-Dichlorcbenzene 5 ND ND
4-1sopropyl toluene 5 ND ND
1,4-Dichlorobenzene 5 ND ND
1,2-Dichlorobenzene 5 ND ND
n-Butyl benzene 5 ND ND
1,2-Dibromo-3-Chloropropans 5 ND ND
1,2, 4-Trichlorobenzene 5 ND ND
Hexachlorobitadiene 5 ND ND
Naphthalene 5 ND ND
i URROGATE
Dibromoflucromethane 5% 95%
Toluene-d8 88% 100%
4-Bromofiuorobenzene 119% 102%
Dijution Factor {DF) 10 50
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ugfl - Micrograms per liter (PPE)
Laboratory Director Date

Page 2
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LABORATORY ANALYTICAL REPORT

Final Repert

EPA Method 8260

Date sampled : 1/26/98 Project Mgr: Tad Fox
Date received : 1/26/98 Client : Battelle
Date analyzed : 1/26/98 Project : LEAD Validation Effort
Date reported : 1/26/98 Units : ug/l
Report #: 10D153.RPT Matrix : Water
Lab. ID#: 10D153

Field 1D Number PWS5-38-126 PW5-38-126PW2-TO-126) PW2-TC-126 [PW5-38-126/8

Lab ID Number 10D153-01 {10D153-01] 10D153-02| 10D153-02 10D153-03

_ANALYTE RL
Dichlorodifiucromethane 5 ND ND ND ND ND
Chioromethane 5 ND ND ND ND ND
Vinyl chloride 5 110 96 72 96 85
Bromomethane 5 ND ND ND ND ND
Chloroethane 5 ND ND ND ND ND
Trichlorofiouromethane 5 ND ND ND ND ND
Acetone 5 ND ND ND ND ND
lodomethane 5 ND ND ND ND ND
1,1-Dichloroethene 5 ND ND ND ND ND
Carbon Disulfide 5 ND ND ND ND ND
Methylene chioride 5 ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND
Vinyl Acetate 5 ND ND ND ND ND
1, 1-Dichioroethane 5 ND ND ND ND ND
2-Butanche 5 ND ND ND ND ND
cis-1,2-Dichloroethene 5 250 210 330 210 210
2,2-Dichioropropane 5 ND ND ND ND MND
Bromochloromethane 5 ND ND ND ND ND
Chioroform 5 ND ND ND ND ND
1,1,1-Trichloroethane 5 ND ND HD ND ND
2-Chlorcethyivinylether 5 ND ND ND ND ND
Carbon tetrachioride 5 ND ND ND ND ND
1,1-Dichtoropropene 5 ND ND ND ND ND
Benzene 5 NO ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND
Trichlcroethene 5 ND ND D ND ND

,2-Dichieropropane 5 ND ND ND ND ND
Dibromomethane 5 ND ND ND ND ND
Bromodichioromethane 5 ND ND ND ND ND
2-Hexanone 5 ND ND ND ND ND
cis-1,3-Dichloropropene 5 ND ND ND ND ND
Toluene 5 ND ND ND ND ND
trans-1.3-Dichloropropene 5 ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND D ND
Tetrachiorcethene 5 ND ND ND ND ND
1,3-Dichloropropane 5 ND ND ND ND ND
Dibromochioromethane 5 ND D ND ND D
1.2-Dibromoethane 5 ND D ND ND ND
Chiorobenzene 5 D 40 D 40 37
1,1,1,2-Tetrachioroethane 5 ND ND ND ND ND
Ethyl benzene 5 ND ND ND ND ND
m,p-Xylene 10 ND ND ND ND ND
o-Xylene 5 ND 8] ND ND ND
Styrene 5 ND ND ND ND ND
Bromoform 5 ND ND ND ND ND
Isapropy! benzene 5 ND ND ND ND ND
Bromgbernizene 5 ND ND ND ND ND
1,1,2 2-Tetrachlorpethane 5 ND ND ND ND ND
1,2 3-Trichloroprapane 5 ND ND ND ND ND
n-Propylbenzene 5 ND ND ND ND ND
2-Chiorotoluene 5 ND ND ND KD ND
4-Chiorotoluene 5 ND ND ND _ND _ND
1,3 5-Trimethyl benzene 5 ND ND ND ND ND
tert-Buty! benzene 5 ND ND ND ND ND
1,2, 4-Trimethyl benzene 5 ND ND ND ND 62
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sec-Butyl benzene 5 ND ND ND ND ND
1,3-Dichiorobenzene 5 ND ND ND ND ND
4-lsopropy! toluene 5 ND ND ND ND ND
1,4-Dichlorobenzene 5 ND ND ND ND 5.5
1,2-Dichlorobenzene 5 ND 9 ND 9 8.2
n-Butyi benzene 5 ND ND ND ND ND
1,2-Dibromo-3-Chiloropropane 5 ND ND ND ND ND
1,2 4-Trichlorobenzene 5 ND ND ND ND ND
Hexachlorobutadiene 5 ND ND ND ND ND
Naphthalene 5 ND ND ND ND ND
[SURROGATE

Dibromafiuoromethane 6% "~ 88% T1% 86% %
Toluene-ds 959% 99% 97% 99% S7%
4-Bromofluorobenzene 99% 89% 84% B9% 4%
Dilution Factor (DF) 10 1 10 1 1
Notes : ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed
RL - Reporting limit
ugh - Micrograms per liter (PPB)
{Laboratory Director Date

10D153W
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LABORATORY ANALYTICAL REPORT

10D155wW

EPA Method 5260
Date sampled : 1/29/98 Project Mgr: Tad Fox
Date received : 1/29/98 Client : Battelle
Date analyzed : 1/29/98 Project : LEAD Validation Effort
Date reported : 1/29/98 Units : ug/l
Report # : 10D155.RPT Matrix : Water
Lab. ID#: 10D155
Field ID Number PW5-81-129
Lab ID Number 10D155-01

ANALYTE RL -
Dichlorodifluoromethane 5 ND
Chioromethane 5 ND
Vinyl chloride S 1400
Bromomethane S ND
Chloroethane <] ND
Trichloroflouromethane 5 ND
Acetone 5 ND
lodomethane 5 ND
1,1-Dichioroethene 5 ND
Carhon Disulfide 5 ND
Methylene chioride 5 ND
trans-1,2-Dichloroethene 5 ND
Vinyl Acetate 5 ND
1,1-Dichlorcethane 5 ND
2-Butanone 5 ND
cis-1,2-Dichlosoethene 5 2900
2,2-Dichloropropane 5 ND
Bromechloromethane 5 ND
Chioroform 5 3900
1,1,1-Trichloroethane 5 ND
2-Chloroethylvinylether 5 ND
Carbon tetrachioride 5 88000
1,1-Dichlcropropene 5 ND
Benzene 5 ND
1,2-Dichloroethane 5 ND
Trichloroethene 5 180000
1.2-Dichloropropane 5 ND
Dibromomethane 5 ND
Bromodichloremethane 5 ND
2-Hexanone 5 ND
cis-1,3-Dichloropropene 5 ND
Toluene 5 ND
trans-1,3-Dichloropropene 5 ND
1,1,2-Trichloroethane 5 ND
Tetrachloroethene 5 97000
1,3-Dichloropropane 5 ND
Dibromochloromethane 5 ND
1,2-Dibromoethane 5 ND
Chlorobenzene 5 ND
1.1.1,2-Tetrachloroethane 5 ND
Ethyl benzene 5 2600
m,p-Xylene 10 42000
o-Xylene S ND
Styrene 5 ND
Bromoform 5 ND
Isopropyl benzene 5 ND

10D155wW Page 1
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Bromobenzene 5 ND
1,1,2,2-Tetrachloroethane 5 ND
1,2,3-Trichloropropane 5 ND
n-Propylbenzene 5 ND
2-Chiorotoluene 5 ND
4-Chlorotoluene 5 ND
1,3,5-Trimethyl benzene 5 ND
tert-Buty! benzene 5 ND
1,2,4-Trimethyl benzene 5 ND
sec-Butyl benzene 5 ND
1,3-Dichlorobenzene S ND
4-{sopropyi toluene 5 ND
1,4-Dichlorobenzene 5 4800
1,2-Dichicrobenzene S 6000
n-Butyl benzene S ND
1,2-Dibromo-3-Chloropropane S ND
1,2.4-Trichlorobenzene 5 ND
Hexachliorobutadiena 5 ND
Naphthalene S 2500
SURROGATE
Dibromofiuoromethane 96%
Toluene-d8 98%
4-Bromofiucrobenzene 132%
Dilution Factor (DF) 50
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/! - Micrograms per liter (PPB)
Laboratory Director Date
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LABORATORY ANALYTICAL REPORT

10D156W

EPA Method 8260
Date sampled : 1/29/98 Project Mgr : Tad Fox
Date received : 1/29/98 Client : Battelle
Date analyzed : 1729198 Project : LEAD Validation Effort
Date reported : 1/29/98 Units : ug/t
Report# : 16D155.RPT Matrix : Water
Lab. ID #: 10D155
Field ID Number PW86-81-129
Lab ID Number 10D155-01
ANALYTE RL
Dichlorodiflucromethane 5 ND
Chloromethane 5 ND
Vinyl chloride 5 1400
Bromomethane 5 ND
Chloroethane 5 ND
Trichloroflouromethane 5 ND
Acetone 5 ND
lodomethane 5 ND
1,1-Dichioroethene 5 ND
Carbon Disulfide 5 ND
Methylene chloride 5 ND
trans-1,2-Dichiorcethene 5 ND
Vinyl Acetate 5 ND
1.1-Dichloroethane 5 ND
2-Butanone 5 ND
cts-1,2-Dichloroethene 5 2800
2,2-Dichloropropane 5 ND
Bromochloromethane 5 ND
Chloroform S 3900
1,1,1-Trichloroethane 5 ND
2-Chloroethylvinylether 5 ND
Carbon tetrachloride 5 88000
1,1-Dichloropropene 5 ND
Benzene 5 ND
1,2-Dichloroethane 5 ND
Trichloroethene 5 180000
1,2-Dichloropropane 5 ND
Dibromomethane 5 ND
Bromodichloromethane 5 ND
2-Hexanone ] ND
cis-1,3-Dichloropropene 5 ND
Toluene 5 ND
trans-1,3-Dichloropropene 5 ND
1,1,2-Trichloroethane 5 ND
Tetrachloroethene 5 97000
1,3-Dichloropropane 5 ND
Dibromochloromethane 5 ND
1,2-Dibtomocthane 5 ND
Chiorobenzene 5 ND
1,1,1,2-Tetrachloroethane 5 ND
Ethyl benzene 5 2500
m,p-Xylene 10 12000
o-Xylene 5 ND
Styrene 5 ND
Bromoform S ND
Isopropyl benzene 5 ND
10D156W Page 1

1o




10D15eW

10D156W

Bromobenzene 5 ND
1.1,2,2-Tetrachloroethane 5 ND
1,2,3-Trichloroprepane 5 ND
n-Propylbenzene 5 ND
2-Chlorctoiuene 5 ND
4-Chlorctoluene 5 ND
1,3,5-Trimethyt benzene 5 ND
tert-Butyl benzene 5 ND
1,2, 4-Trimethyl benzene 5 ND
sec-Butyt benzene 5 ND
1,3-Dichlorcbenzene 5 ND
4-|sopropyl toluene 5 ND
1,4-Dichiorcbenzene 5 4800
1,2-Dichlorcbenzens 5 6000
n-Butyl benzene 5 ND
1,2-Dibromo-3-Chioropropane 5 ND
1,2,4-Trichlorobenzene S ND
Hexachlorobutadiene 5 ND
Naphthalene 5 2500
SURROGATE
Dibromofluoromethane 96%
Toluene-d8 98%
4-Bromofluorobenzene 132%
Dilution Factor {DF) 50
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/l - Micrograms per liter (PPB)
Laboratory Director Date
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LABORATORY ANALYTICAL REPORT

10D156wW

EPA Method 8260
Date sampled : 1/29/98 Project Mgr : Tad Fox
Date received : 1/29/98 Client : Battelle
Date analyzed : 1/29/98 Project : LEAD Validation Effort
Date reported : 1/29/98 Units : ug/l
Report #: 10D155.RPT Matrix : Water
Lab. ID#: 16D155
Field iD Number PW6-81-120
L.ab ID Number 10D155-01
__ANALYTE RL
Oichlorodifiuvoromethane S ND
Criigismethane S NC
Viny! chioride 5 1400
Bromomethane S5 ND
Chicroethane S ND
Trichloroftouromethane 5 ND
Acetone 5 ND
lodomethane 5 ND
1,1-Dichlorocthene 5 ND
Carbon Disufide 5 ND
Methylene chioride S ND
trans-1,2-Dichloroethene 5 ND
Viny! Acetate 5 ND
1,1-Dichloroethane 5 ND
2-Butanone 5 ND
cis-1,2-Dichloroethene 5 2900
2,2-Dichloropropane 5 ND
Bromochloromethane S ND
Chloroform S 3900
1,1,1-Trichioroethane S5 ND
2-Chloroethvivinylether 5 ND
Carbon tetrachloride 5 88000
1,1-Dichloropropene 5 ND
Benzene 5 ND
1,2-Dichioroethane 5 ND
Trichlorcethene 5 180000
1,2-Dichloropropane 5 ND
Dibromomethane 5 ND
Bromodichloromethane 5 ND
2-Hexanone 5 ND
cis-1,3-Dichloropropene 5 ND
Toluene 5 ND
trans-1,3-Dichloropropene 5 ND
1,1,2-Trichloroethane 5 ND
Tetrachloroethene 5 97000
1,3-Dichloropropane 5 ND
Dibromochloromethane 5 ND
1,2-Dibromoethane 5 ND
Chilorobenzene S ND
1,1,1,2-Tetrachloroethane S ND
Ethyl benzene 5 2900
m,p-Xylene 10 12000
o-Xylene 5 ND
Styrene 5 ND
Bromoform 5 ND
Isopropyl benzene 5 ND
10D156W Page 1
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Bromobenzene 5 ND
1,1,2,2-Tetrachloroethane 5 ND
1,2,3-Trichloropropane 5 ND
n-Propylbenzene 5 ND
2-Chlorctoluene 5 ND
4-Chiorctoluene 5 ND
1,3, 5Trimethyt benzene 3 ND
tart-Butyl benzane 5 ND
1,2 4-Trimethyl benzene 5 ND
sec-Butyl benzene 3 ND
1,3-Dichlorobenzene 5 ND
4-Isopropyl toluene 5 ND
1.4-Dichlorobenzene 5 4800
1,2-Dichlorobenzene ] 6000
n-Butyl benZene 5 ND
1.2-Dibfotio-3-Chiaropropane 5 ND
1,2,4-Trichlorobenzene 5 ND
Hexachiorobutadiene 5 ND
Naphthalene E] 2500
SURROGATE
Dibromofiuoromethane 96%
Toluene-d8 98%
4-Bromofluorobenzene 132%
Dilution Factor (DF) 50
Notes : ND - Analytes not detected at, or above the stated detaction limit
M - Matrix effect confirmed
RL - Reporting limit
ug/l - Micrograms per liter (FPB)
Laboratory Director Date
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i0D{53-4 Final Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 01/26-27/1998 Project Mgr: Tad Fox
Date received : 01/26-27/1998 Client : Battelle
Date analyzed : 1/28/98 Project : LEAD Validation Effort
Date reported : 01/26-27/1998 Units : ug/L
Report #: 10D153-4.RPT Matrix : water
Lab.ID % : 10D1534
Field ID Number PW5-38-128 | PW5-TO-126| PW5-38-126/B | PW2-89.5-127| PW5.47-127| PW5-67-127
Lab ID Number 10D153-01 10D153-02 10D153-03 10D154-0% 10D154-02 10D154-03
ANALYTE AL _
Vinyl chloride 5 150 T2 150 66 97 64
1,1-Dichloroethene ] ND ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 230 280 230 270 150 150
1,1,1-Trichloroethane 5 ND ND ND ND ND ND
| Trichloroethene 5 ND 26 ND 24 53 ND
Tetrachloroethene 5 ND ND ND ND ND ND
Chloroform 5 ND ND ND ND ND ND
Carbon {etrachioride 5 ND ND ND ND ND ND
Ethyt benzene 8 ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND
1,4-Dichlerobenzene 5 ND ND ND ND ND ND
{,2-Dichlorobenzene 5 8.6 ND ND ND 8.3 ND
Naphthalene 5 14 ND 18 ND 33 ND
1,1-Dichloroethane 5 ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND
1,2,4-Trimethyl benzene 5 54 ND ND ND 12 ND
Chloroethane 5 13 ND 11 ND 6.7 ND
Chlorobenzene -] 36 5.5 35 5 30 21
{SURROGATE
Dibromofluoromethane 105% 101% 104% 104% 106% 108%
Toluene-d8 92% 100% 101% 100% 98% 102%
4-Bromofluorobenzene 100% 99% 103% 100% 105% 102%
Dilution Factor (DF) 1 1 1 1 1 1
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
AL - Reporting limit
ug/l - Micrograms per liter (PPB)
Laboratory Director Date
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10D155wc Finai Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 1/29/98 Project Mgr : Tad Fox
Date received : 1/29/98 Client : Battelle
Date analyzed : 1/29/98 Project : LEAD Validation Effort
Date reported : 1/29/98 Units : ug/L
Report #: 10D155.RPT Matrix : water
Lab. TD#: 10D155
Field iD Number PW6-81-129 | PW7-40-129 |PW7-40-129
Lab ID Number 10D155-01 | 10D155-02 | 10D155-02
ANALYTE RL
Vinyi chioride 5 1400 D 42
1,1-Dichloroethene 5 ND ND ND
trans-1,2-Dichlorcethene 5 ND ND ND
cis-1,2-Dichloroethene 5 2900 810 640
1,1,1-Trichloroethane 5 ND ND ND
Trichloroethene 5 180000 290 250
Tetrachloroethene 5 97000 D 42
Chlorcform 5 3900 ND ND
Carbon tetrachloride 5 88000 ND ND
Ethyl benzene 5 2900 D 10
Total-Xylene 10 42000 D 28
1.4-Dichlorobenzene 5 4800 ND ND
1,2-Dichlorobenzene 5 6000 ND ND
Naphthalene 5 2500 ND ND
1,1-Dichicroethane 5 ND D 63
Benzene 5 ND D 6.3
1,2,4-Trimethyl benzene 5 ND D 17
SURROGATE
Dibromoflucromethane 96% 94% 100%
Toluene-d8 98% 95% 100%
4-Bromofluorobenzene 132% 105% 105%
Dilution Factar {DF) 50 10 1
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ugfl - Micrograms per liter (PPB)
Laboratory Director Date
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10D155sc (2) Fina! Report

LABORATORY ANALYTICAL REPORT

EPA Method 8260
Date sampled : 1/29/98 Project Mgr: Tad Fox
Date received : 1/29/98 Client : Battelle
Date analyzed : 1/29/98 Project : LEAD Validation Effort
Date reported : 1/29/98 Units : mg/Kg
Report#: 10D155.RPT Matrix : oil + water
Lab.ID#: 10D155
Field ID Number PW6-81-129
Lab ID Number 10D155-01
ANALYTE RL
Vinyl chioride 0.005 ND
1,1-Dichloroethene 0.005 ND
trans-1,2-Dichloroethene 0.005 ND
cls-1,2-Dichloroethene 0.005 20
1,1,1-Trichloroethane 0.005 ND
| Trichloroethene 0.005 540
Tetrachloroethene 0.005 250
Chioroform 0.005 ND
Carbon tetrachloride 0.005 o0
Ethy! benzene 0.005 ND
total-Xylene 0.005 13.2
1,2 4-Trimethyl benzene 0.005 ND
1,2-Dichlorobenzene 0.005 4.9
Naphthalene 0.005 ND
ND
ND
ND
ND
ND
SURROGATE
Dibromofluoromethane 100%
Toluene-d8 98%
4-Bromofluorobenzene 106%
Dilution Factor (DF) 500
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ugh - Micrograms per liter (PPB)
mg/Kg - Micrograms per Kg (ppm)
Laborztory Director Date
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10D156we Final Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 1/30/98 Project Migr : Tad Fox
Date received : 1/30/98 Client : Battelle
Date analyzed : 1/30/98 Project : LEAD Validation Effort
Date reported : 1/30/98 Units : ug/L
Report # : 10D156.RPT Matrix : water
Lab.ID#: 10D156
Field ID Number PW7-38-130 | PW7-53-130 |PW7-53-130PW1-330-130
Lab ID Number 10D156-01 | 10D156-02 | 10D156-02 | 10D156-03
ANALYTE RL _

Vinyl chicride 5 38 D 35 150
1,1-Dichloroethene 5 ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND
cis-1,2-Dichloroethene 5 630 1000 750 E 1300
1,1,1-Trichloroethane 5 ND ND ND ND
Trichloroethene = 240 500 380E 350
Tetrachloroethene 5 39 72 55 ND

Chioroform S ND ND ND ND

Carbon tetrachloride 5 ND ND ND ND

Ethyl benzene 5 ND ND ND ND

Total-Xylene 15 21 D 18 ND
1,4-Dichiorobenzene 5 ND ND ND ND
1,2-Dichlorobenzene = ND ND ND ND

Naphthalene 5 ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND

Benzene 5 6.1 ND ND ND

1.2,4-Trimethyl benzene 5 ND D 12 ND
1,2-Dichloroethane 5 ND D 23 ND
‘ 5 ND ND ND ND

SURROGATE

Dibromoflucromethane 98% 93% 92% 99%

Toluene-d8 98% 92% 97% 99%
4-Bromofiuorobenzene 107% 104% 102% 108%

Ditution Facter (DF) 1 10 1 10

Notes : ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed
RL - Reporting limit
ug/ - Micrograms per liter (PPB)
Laboratory Director Date
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10D157we Final Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 2/2/98 Project Mgr: Tad Fox
Date received : 2/2/98 Client : Battelle
Date analyzed : 2/2/98 Project : LEAD Validation Effort
Date reported : 2/2/98 Units : ug/L
Report #: 10D157.RPT Matrix : water
Lab. ID #: 10D157
Field ID Number PW7-245F L-23W7-245DW-2| PW7-250-22| PW7-250-22] PW7-250-22 | PW7-250-22
Lab ID Number 10D157-01 10D157-02 { 10D157-03 | 10D157-03 | 10D15703 | 10015703
ANALYTE RL
Vinyl chloride 5 ND ND D 187 D 190
1,1-Dichloroethene 5 ND ND ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 550 ND 4900 4000 E D B0E
1,1,1-Trichloraethane 5 ND ND ND ND ND ND
Trichloroethene 5 700 ND 25000 14000 E 7700 8700 E
Tetrachloroethene 5 2800 ND 20000 11000 E 7000 6100 E
Chloroform 5 ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND
1,1,2-Trichioroethane 5 63 ND ND ND ND 240
Total-Xylene 15 ND ND ND ND ND 43
1,3,5-Trimethyl benzene 5 ND ND ND ND ND 26
1,2,4-Trimethyt benzene 5 ND ND ND ND ND =2]
1,2-Dichlorobenzene 5 ND ND ND ND ND 25
1,1-Dichloroethane 5 ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND
Tolueng 5 ND 8.7 ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND ND
— 5 ND ND ND ND ND ND
SURROGATE
Dibromofluoromethane 94% 100% 111% 5% 96% 90%
Toluene-d8 91% 96% O4% 4% 91% 96%
4-Bromofiuorobenzene 105% 102% 100% 101% 102% 100%
Dilution Factor {DF) 10 1 100 10 500 5
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/ - Micrograms per liter (PPB)
Laboratory Director Date
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10D158we

LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/03 Project Megr : Tad Fex
Date received : 98/02/03 Client : Battelle
Date analyzed : 98/02/03 Project : LEAD Validation Effort
Date reported : 98/02/03 Units : ug/L
Report # : 10D158.RPT Matrix : water
Lab. ID#: 10D158
Field ID Number PW7-250-23A1PW7-250-23CPW7-250-234 PW7-280-23
Lab ID Number 10D158-01 10D158-01 § 10D158-01 | 10D168-02
ANALYTE RL

Vinyl chioride 5 ND ND ND ND
1,1-Dichloroethene 5 ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND
cis-1,2-Dichlorcethene 5 2600 3200 1500 1500
1,1,1-Trichloroethane 5 ND ND ND ND
Trichloroethene 5 12000 13000 7100 2400
Tetrachloroethene 5 13600 11000 6900 2100
Chloroform 5 ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND
1.1,2-Trichioroethane 5 ND ND ND ND
Total-Xylene 18 ND ND ND ND
1.3 5-Trimethyl benzene 5 ND ND ND ND
1,2,4-Trimethyl benzene 5 ND ND ND ND
1,2-Dichiorobenzene 5 ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND
Benzene 5 ND ND ND ND
Toluene 5 ND ND ND ND
1,2-Dichioroethane 5 ND ND ND ND

5 ND ND ND ND
SURROGATE
Dibromofiuoromethane 95% 92% 93% 95%
Toluene-d8 96% 92% 96% 94%
4-Bromofluorobenzene 103% 100% 105% 103%
Dilution Factor (DF) 100 100 100 100

Notes :

ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed

RL - Reporting fimit
ugfl - Micrograms per liter (PPB)

Laboratory Director

10D158we
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LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/04 Project Mgr : Tad Fox
Date received : 98/02/04 Client : Battelle
Date analyzed : 98/02/04 Project : LEAD Validation Effort
Date reported : 98/02/04 Units : ug/L
Report#: 10D159.RPT Matrix : water
Lab. ID#: 10D159
Field ID Number owe-224 | 96-DA11-24 | 96-DA11-24| 96-DA12-24| 96-DAS-24 | 96-DA8-24 | 94-17-08-24
Lab ID Number 10D159-01 10D159-02 | 10D150-02 | 10D159-03 | 10D159-04 | 10D159-05 | 10D159-06
ANALYTE RL
Vinyl chloride 5 87 D 26 94 400 250 ND
1,1-Dichloroethene 5 ND ND ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 630 200 250 680 830 2100 2800
1,1,1-Trichloroethane 5 ND ND ND ND ND ND ND
Trichloroethene 5 220 2] 37 210 200 ND ND
Tetrachloroethene 5 ND ND ND ND ND ND ND
Chloroform 5 ND ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND ND
1,3,5-Trimethyl benzene 5 ND ND ND ND ND ND ND
1,2, 4-Trimethyl benzene 5 ND ND ND ND ND ND ND
1,2-Dichlorobenzene 5 ND ND ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND
1.2-Dichioroethane 5 ND ND ND ND ND ND ND
5 ND ND ND ND ND ND ND
SURROGATE
Dibromofluoromethane 88% 96% 100% 95% 94% 85% 99%
Toluene-d8 26% 94% 100% 94% 97% 95% 94%
4-Bromofluorobenzene 102% 101% 100% 102% 107% 101% 100%
Dilution Factor {DF) 10 10 1 10 10 10 200*
D - Diluted out
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ugA - Micrograms per lter (PPB)
* Due to high color, this sample was high diluted
Laboratory Director Date
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LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260

Date sampled : 98/02/04 Project Mgr : Tad Fox

Date received : 98/02/04 Client : Battelle

Date analyzed : 98/02/04 Project : LEAD Validation Effort

Date reported : 98/02/04 Units : ug/L

Report # : 10D159.RPT Matrix ¢ water

Lab. ID#: 10D159%

Field ID Number PW7-340FL-24 66-DA13-24 | OW-81-24 | 95-DA5-24 | Decon Wtr | 96-DA16-24 | 95-DA7-24
Lab ID Number 10D159-07 10D159-08 | 10D159-09 { 10D159-10 | 10D159-11 10D159-12 10D159-13
ANALYTE RL

Vinyl chloride 5 ND 100 63 170 ND 7 550
1,1-Dichloroethene 5 ND ND ND ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 ND 1000 800 2700 ND 79 6800 E
1,1,1-Trichlorcethane 5 ND ND ND ND ND ND ND
Trichloroethene 5 ND 170 190 ND ND 18 1400
Tetrachloroethene 5 ND ND ND ND ND ND ND
Chiloroform 5 ND ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND ND ND
Total-Xviene 15 ND ND ND ND ND ND ND
1.3,5-Trimethyl benzene 5 ND ND ND ND ND ND ND

1,2,4-Trimethyl benzene 5 ND ND ND ND ND ND ND

1,2-Dichlorobenzene 5 ND ND ND ND ND ND ND

1,1-Dichloroethane 5 ND ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND ND

Toluene 5 ND ND ND ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND ND ND
_ 5 ND ND ND ND ND ND ND
SURROGATE

Dibromofluoromethane 84% 94% 101% 9% 101% 89% 113%
Toluene-d8 94% 5% 95% 94% 94% 91% 97%
4-Bromofluocrobenzene 100% 102% 99% 104% 104% 92% 103%
Dilution Factor (DF) 10 10 10 10 10 1 10
Notes : ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed
RL - Reporting fimit
ug/l - Micrograms per liter (PPB)
Laboratory Director Date
10D159wc2 Page 1
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10D150we3 Final Report
LABORATORY ANALYTICAL REPORT
EPA Methed 8260
Date sampled : 98/02/04 Project Mgr : Tad Fox
Date received : 98/02/04 Client : Battelle
Date analyzed : 98/02/04 Project : LEAD Validation Effort
Date reported : 98/02/04 Units : ug/L
Report #: 10D159.RPT Matrix : water
Lab. ID#: 10D159
Field ID Number 95-DA7-24 OW-7-2-24 | 96-DA14-24
Lab ID Number 10D150-13 | 10D159-14 | 10D159-15
ANALYTE RL

Vinyl chloride 5 530 55 ND
1,1-Dichloroethene S5 ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND
cis-1,2-Dichloroethene 5 6100 160 3i0
1,1,1-Trichloroethane 5 ND ND ND
Trichloroethene 5 1300 ND ND
Tetrachloroethene S ND ND ND
Ethyl benzene 5 ND 100 ND
Carbon teirachioride 5 ND ND ND
1,1,2-Trichloroethane 5 ND ND ND
Total-Xylene 15 ND 200 ND
1,3 5-Trimethyl benzens 5 ND ND ND
1,2, 4-Trimethyl benzene 5 ND 190 ND
1,2-Dichlorcbenzene 5 ND ND ND
1,1-Dichlorcethane 5 ND ND ND
Benzene 5 ND ND ND
Toluene 5 ND ND ND
1,2-Dichloroethane 5 ND ND ND
‘ 5 ND ND ND
SURROGATE
Dibromofluoromethane 94% 100% 103%
Toiuene-d8 90% 95% 95%
4-Bromofiuorobenzene 98% 101% 102%
Dilution Factor (DF) 50 10 10
Notes : ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed

RL - Reporting limit

ugh - Micrograms per liter (PPB)

Laberatory Director Date
10D159we3 Page 1
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10D160we

LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/05 Project Mgr: Tad Fox
Date received : 98/02/05 Client : Battelle
Date analyzed : 98/02/05 Project : LEAD Validation Effort
Date reported : 98/02/05 Units : ug/L
Report #: 10D160.RPT Matrix : water
Lab.ID#: 10D160
Field ID Number PWT7-340-25 | OW-71-25 PW5-25 | 96-DA15-25]|96-DA17-25"| 95-DA3-25*
Lab ID Number 10D160-01 10D160-02 | 10D160-03 | 10D160-04 | 10D160-05 | 10D160-06
ANALYTE RL
Vinyl chloride 5 100 140 150 500 ND ND
1,1-Dichloroethene 5 ND ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 1700 2100 160 800 ND ND
1,1,1-Trichloroethane 5 ND ND ND ND ND ND
Trichloroethene 5 1200 870 ND ND ND ND
Tetrachloroethene 5 1200 ND ND ND ND ND
Chloroform 5 ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND
1,3,5-Trimethyl benzene 5 ND ND ND ND ND ND
1,2,4-Trimethyl benzene 5 ND ND ND ND ND ND
1,2-Dichlorobenzene 5 ND ND ND ND ND ND
1,1-Dichiorocethane 5 ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND
1.2-Dichloroethane 5 ND ND ND ND ND ND
_ 5 ND ND ND ND ND ND
SURROGATE
Dibromofluoromethane 103% 100% 102% 98% 104% 96%
Toluene-d8 93% 96% 97% 85% 94% 93%
4-Bromofiucrobenzene 100% 103% 103% 103% 103% 95%
Ditution Factor {DF) 10 10 10 10 100" 200*
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed

RL - Reporting limit

ug/l - Micrograms per liter (PPB)

* Due to high colorant content ,sample was highly diluted

Laboratory Director Date
10D160we1 Page 1
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10D169we2

LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/05 Project Mgr: Tad Fox
Date received : 98/02/05 Client : Battelle
Date analvzed : 98/02/05 Project : LEAD Validation Effort
Date reported : 98/02/05 Units : ug/L
Report # : 10D160.RPT Matrix : water
Lab.ID #: 10D160
Field iD Number PW2-25 OW-61-25 | 95-DA6-25 | OW-62-25 | PW-480-25
Lab |D Number 10D160-07 | 10D160-08 | 10D160-08 | 10D160-10 | 10D160-11
ANALYTE RL

Vinyl chloride 5 140 ND 63 ND 100
1,1-Dichloroethene S ND ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND ND
cis-1,2-Dichloroethene 5 350 160 580 738 20600
1,1,1-Trichloroethane 5 ND ND ND ND ND
Trichloroethene 5 ND ND 220 . ND 1800
Tetrachloroethene 5 ND ND ND . ND 1500
Chioroform ] ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND
1,3,5-Trimethy! benzene 5 ND ND ND ND ND

1,2 4-Trimethyl benzene S ND ND ND ND ND
1,2-Dichlorobenzene 5 ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND
Benzene L) ND ND ND ND ND
Toluene 5 ND ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND

5 ND ND ND ND ND

SURROGATE

Dibromofiuoromethane 103% 102% 103% 103% 100%
Toluene-d8 97% 7% 96% 29% 95%
4-Bromofluorobenzene 100% 99% 101% 101% 104%
Dilution Factor (DF) 10 10 10 10 10

Notes :

ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/ - Micrograms per liter (PPB)

Laboratory Director

10D160wc2

Date
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10D161wet

LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/06 Project Mgr : Tad Fox
Date received ; 98/02/06 Client : Battelle
Date analyzed : 98/02/06 Project : LEAD Validation Effort
Date reported : 98/02/06 Units : ug/L
Report # : 10D161.RPT Matrix : water
Lab. ID #: 10D161
Field ID Number 95-DA7-26 |[PW7-565-FLB PW7-565-26A PWT-565-26BPW7-565-26B
Lab ID Number 10D161-01 10D161-02 10D161-02 | 10D161-02 | 10D161-02
ANALYTE RL
Vinyl chloride 5 110 ND 100 120 D
1,1-Dichloroethene S ND ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND ND
cis-1,2-Dichloroethene 5 1400 ND 1800 2200 2100
1,1,1-Trichloroethane 5 ND ND ND ND ND
Trichioroethene 5 470 ND 1500 1600 1700
Tetrachloroethene 5 ND ND 1300 1200 1400
Chioroform 5 ND ND ND ND ND
Carbon tetrachioride 5 ND ND ND ND ND
1,1,2-Trichloroethane S ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND
1,3,9-Trimethyl benzene 5 ND ND ND ND ND
1,2,4-Trimethyl benzene S ND ND ND ND ND
1,2-Dichiorobenzene 5 ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND
Benzene 5 ND ND ND ND ND
Toluene 5 ND ND ND 72 D

1,2-Dichloroethane S ND ND ND ND ND

S ND ND ND ND ND
SURROGATE
Dibromofluoromethane 108% 100% 94% 117% 100%
Toluene-d8 95% 96% 95% 96% 94%
4-Bromofiuorobenzene 104% 102% 102% 102% 100%
Dilution Factor (DF) 10 10 10 10 50

D- Diluted out

Notes :

ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confimed
RL - Reporting limit

ug/l - Micrograms per liter {PPB)
* Due to high colorant content ,sample was highly diluted

Laboratory Director

10D161wel
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100162wc Finai Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 98/02/09 Project Mgr: Tad Fox
Date received : 98/02/09 Client : Battelle
Date analyzed : 98/02/09 Project : LEAD Validation Effort
Date reported : 98/02/09 Units : ug/L
Report # : 10D162.RPT Matrix : water
Lab. ID#: 10D162
Field ID Number PW7-565-29 PW7-565-20-2 PW7-565-20-2PW7-580-20f|PW7-591-26f] PW7-601-201l
Lab ID Number 10D162-01 | 10D162-02 | 10D162-02 | 10D162-03 | 10D162-04 | 10D162-05
ANALYTE RL
Vinyl chioride 5 D 160 D ND ND ND
1,1-Dichloroethene 5 ND ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 2400 2500 2500 1100 560 62
1,1,1-Trichloroethane 5 ND ND ND ND ND ND
Trichloroethene 5 1800 2000 2000 €10 ND ND
Tetrachloroethene 5 1300 1600 1600 590 ND ND
Chlorofarm 5 ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND
1,3,5-Trimethyl benzene 5 ND ND ND ND ND ND
1,2,4-Trimethyl benzene 5 ND ND ND ND ND ND
1,2-Dichiorobenzene 5 ND ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND
Toluene S ND ND ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND ND
5 ND ND ND ND ND ND
ISURROGATE
Dibromofiuocromethane 108% 106% 103% 103% 100% 108%
Toluene-d8 97% 95% 97% 95% 92% 94%
4-Bromofluorobenzene 105% 100% 102% 101% 99% 102%
Dilution Factor (DF) 50 10 50 10 10 10
Notes : ND - Anzlytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/l - Micrograms per liter (PPB)
* Due to high colorant content ,sample was highly dituted
Laboratory Director Date
10D162we1 Page 1
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10D162wce2

LABORATORY ANALYTICAL REPORT

Fina! Report

M - Matrix effect confirmed

RL - Reporting limit
ugf - Micrograms per liter (PPB)

Laboratory Director

10D162wc2

EPA Method 8260
Date sampled : 98/02/09 Project Mgr: Tad Fox
Date received 98/02/09 Client : Battelle
Date analyzed : 98/02/09 Project : LEAD Validation Effort
Date reported : 98/02/09 Units : ug/L
Report #: 10D162.RPT Matrix : water
Lab.ID#: 10D162
Field iID Number PW7-609-20f | PW7-609-2911
Lab ID Number 10D162-06 10D162-06
ANALYTE RL

Vinyl chloride 5 ND ND

1,1-Dichioroethene 5 ND ND

trans-1,2-Dichloroethene 5 ND ND

cis-1,2-Dichioroethene 5 59 54

1,1,1-Trichloroethane 5 ND ND

Trichloroethene 9 ND 13

Tetrachloroethene 5 ND 7

Chloroform ) ND ND

Carbon tefrachloride S ND ND

1,1,2-Trichloroethane 5 ND ND

Total-Xylene 15 ND ND

1,3,5-Trimethyi benzene S ND ND

1,2,4-Trimethyl benzene 5 ND ND

1,2-Dichlorobenzene 5 ND ND

1,1-Dichloroethane 5 ND ND

Benzene 5 ND ND

Toluene 5 ND ND

1.2-Dichloroethane 5 ND ND

S ND ND

SURROGATE

Dibromofluoromethane 100% 95%

Toluene-d8 93% 96%
4-Bromofluorobenzene 29% 89%

Dilution Factor (DF) 10 1

Notes : ‘ND - Analytes not detected at, or above the stated detection limit

Date

Page 1
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10D163wel

LABORATORY ANALYTICAL REPORT

Final Report

EPA Method 8260
Date sampled : 98/02/10 Project Mgr : Tad Fox
Date received : 98/02/10 Client : Batstelle
Date analyzed : 08/02/10 Project : LEAD Validation Effort
Date reported : 98/02/10 Units : ug/L
Report #: 10D163.RPT Matrix : water
Lab.ID#: 10D163
Field ID Number PW7-610-210 PW7-626-2101 PW7-648-210f]| PW7-661-21 0PW7-867-210H PW7-869-210
Lab ID Number 10D183-01 10D163-02 10D163-03 10D163-04 | 10D163-05 | 10D1B3-06
ANALYTE RL - - _
Viny! chioride 5 ND ND ND ND ND ND
1,1-Dichloroethene 5 ND ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 230 62 62 £3 ND 59
1,1,1-Trichioroethane 5 ND ND ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND
Tetrachloroethene 5 ND ND ND ND ND ND
Chioroform ) ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND
1,3,5-Trimethyl benzene 5 ND ND ND ND ND ND
1.2.4-Trimethyl benzene 5 ND ND ND ND ND ND
1.2-Dichlorobenzene 5 ND ND ND ND ND ND
t,1-Dichloroethane 5 ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND
1.2-Dichioroethane 5 ND ND ND ND ND ND
5 ND ND ND ND ND ND
SURROGATE
Dibromofluoromethane 102% 101% 109% 108% 110% 98%
Toluene-ds 96% 96% 93% 97% 94% 92%
4-Bromofiucrobenzene 100% 95% 956% 99% 100% 89%
Dilution Factor (DF) 10 10 10 10 10 10
Notes : N - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed

AL - Reporting limit

ug/l - Micrograms per liter (PPB)

* Due to high colorant content .sample was highly diluted

Laboratory Director Date

10D163wel
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10D164wcl Final Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 98/02/11 Project Mgr : Tad Fox
Date received : 98/02/11 Client : Battelle
Date analyzed : 98/02/11 Project : LEAD Validation Effort
Date reported : 98/02/11 Units : ug/L
Report # : 10D164.RPT Matrix : water
Lab. ID #: 10D164
Field ID Number PW7-680-21 1fIPW7-690-21 11| PW7-675-211s | PW7-675-21 tHPW7-720-21 1PW7-720A-211] PW7-T20A-211#
Lab ID Number 10D184-01 10D{64-02 {0D164-03 100164-03 10D164-04 | 10D164-05 10016405
ANALYTE RL
Vinyl chloride 5 ND ND ND ND ND 11 ND
1,4-Dichloroethene 5 ND ND ND ND ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 58 52 €30 £40 50 360 30
1,1,1-Trichloroethane 5 ND ND ND ND ND ND ND
Trichloroethene 5 ND ND ND 360 12 130 [
Tetrachloroethene 5 ND ND ND 300 7.6 130 5.4
Chioroform 5 ND ND ND ND ND ND ND
Carbon tetrachioride 5 ND ND ND ND ND ND ND
1.1,2-Trichioroethane 5 ND ND ND ND ND ND ND
Total-Xylene 15 ND ND ND ND ND ND ND
1.3.5-Trimethyl benzene 5 ND ND ND ND ND ND ND
1.2.4-Trimethyl benzene 5 ND ND ND ND ND ND ND
1.2-Dichlorobenzene 5 ND ND ND ND ND ND ND
1.1-Dichloroethane 5 ND ND ND ND ND ND ND
Benzene 5 ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND
1.2-Dichloroethane 5 ND ND ND ND ND ND ND
5 ND ND ND ND ND ND ND
SURROGATE
Dibromofluoromethane 108% 104% 98% 98% 97% 98% 98%
Toluene-d8 95% 94% 97% 95% 92% 93% 84%
4-Bromofluorobenzene 102% 99% 103% 1056% 29% 98% 95%
Dilution Factor {DF) 10 10 100 50 1 1 [
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting limit
ug/l - Micrograms per liter {PPB)
" Due to high colorant content ,sample was highly diluted
Laboratary Director Date
10D1684wct Page 1
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10D164we2 Final Report
LABORATOCRY ANALYTICAL REPORT

EPA Method 8260
Date sampled : 98/02/11 Project Mgr: Tad Fox
Date received : 98/02/11 Client : Battelle
Date analyzed : 98/02/11 Project : LEAD Validation Effort
Date reported : 98/02/11 Units : ug/L
Report #: 10D164.RPT Matrix : water
Lab. ID#: 10D164

Field iD Number PW7-739-21 1iPW7-740A-211|PW7-740A-211] PW7-740B-211 | PW7-7408-211
Lab ID Number 10D164-07 | 10D164-08 | 10D164-08 10D164-09 10D164-09
ANALYTE RL
Vinyl chloride 5 ND 35 ND 50 51
1,1-Dichloroethene 5 ND ND ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND ND ND
cis-1,2-Dichloroethene 5 65 580 690 B20 800
1,1,1-Trichloroethane 5 ND ND ND - ND ND
Trichloroethene 5 14 340 330 460 510
Tetrachioroethene 5 7.8 230 300 380 430
Chloroform 5 ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND
1,1,2-Trichloroethane 5 ND ND ND 6.7 ND
Total-Xylene 15 ND ND ND ND ND
1,3,5-Trimethvl benzene 5 ND ND ND ND ND
1,2 4-Trimethyl benzene 5 ND ND ND ND ND
1,2-Dichloroberzene 5 ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND
Benzene 5 ND ND ND ND ND
Toluene 5 ND 1] ND ND ND
1,2-Dichloroethane 5 ND ND ND ND ND
‘ 5 ND ND ND ND ND
iiURROGATE
Dibromoflucromethane 99% 94% 108% 105% 108%
Toluene-d8 92% 96% 94% 94% 94%
4-Bromofidorobenzene 102% 101% 103% 101% 100%
Dilution Factor {DF) 1 1 10 1 10
Notes : ND - Analytes not detected at, or above the stated detection limit
M - Matrix effect confirmed
RL - Reporting fimit
ugfl - Micrograms per liter (PPB)
Laboratory Director Date
10D164wc2 Page 1
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10D164we2 Final Report
LABORATORY ANALYTICAL REPORT
EPA Method 8260
Date sampled : 98/02/13 Project Mgr : TFad Fox
Date received : 98/02/13 Client : Battelle
Date analyzed : 98/02/13 Project : LEAD Validation Effort
Date reported : 98/02/13 Units : ug/L
Report #: 10D165.RPT Matrix : water
Lab. ID#: 10D165-01
Field iD Number PW7-540-213f
L.ab ID Number 10D165-01
ANALYTE RL

Vinyl chioride 5 a8
1,1-Dichloroethene 5 ND
trans-1,2-Dichloroethene 5 ND
cis-1,2-Dichloroethene S 1100
1,1,1-Trichloroethane 5 ND
Trichloroethene 5 400
Tetrachloroethene 5 440
Chloroform 5 ND
Carbon tetrachloride 5 ND
1,1,2-Trichloroethane 5 ND
Total-Xytena 15 ND
1,3,5-Trimethyl benzene 5 ND
1,2,4-Trimethyl benzene 5 ND
1,2-Dichlorobenzene 5 ND
1,1-Dichloroethane 5 ND
Benzene 5 ND
Toluene 5 ND
1,2-Dichloroethane 5 ND

5 ND
SURROGATE
Dibromofluoromethane 98%
Toluene-d8 92%
4-Bromofluorobenzene 102%
Dilution Factor (DF) 10
Notes : ND - Analytes not detected at, or above the stated detection limit

M - Matrix effect confirmed
RL - Reporting limit
ug/l - Micrograms per liter (PPB)
Laboratory Director Date

10D164we2 Page 1



Lead Validation Effort -Letterkenny Army Arsenal - Groundwater Report

MS/MSD RESULTS

LCS RESULTS

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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8D008.QC

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 01/22/98 Project Mgr : Tad Fox
Date received : 01/22/98 Client : Battelle
Date analyzed : 01/22/98 Project : Lead Validation Effort
Report#: 8A0G8 Units : png/L
Lab. ID#: SD0OS-01 Matrix : Water
Lab ID Number 8D008-01 MS/MSD 8D008-D1MS 8D008-DTMSD RPD QC Limits
Spike level Conc, % Recov. Conc. [ % Recov, % Recov. l RPD
Target Compounds DL
1,1-Dichlorpethane 0.5 ND 20 19.10 96% 18.40 92% 4% 6§1-145 14%
Benzene ' 05 245 20 19.50 98% 19.50 98% 0% 76-127 11%
Trichioroethene 11.0 136 20 20.00 100% 19.00 95% 5% 71-120 14%
Toluene 0.5 ND 20 2200 110% 23.00 115% 4% 76-125 13%
Chlorobenzene 05 ND 20 2210 111% 21.60 108% 2% 75130 13%
Dibromoflucromethane 101% 100% 103% TR =
Toluene-d8 SUIT. 114% 108% 115%
4-Bromofiuorobenzene 105% 104% 105%
Dilution factor {DF) 1 1 1

Notes :

ND - Analytes not detected at, or above the stated detection fimit
DL - Detection {imit
DF - Dilution Factor
PQL - Practical Quantitation Limit - Multiply DL by the DF to obtain the PQl. for a specific sample

Laboratory director

Date

MS_MSD-w
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100156.QC

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 01730798 Project Mgr : Tad Fox
Date received : 01/30/98 Client : Battelle
Date analyzed : 01/30/98 Project : Lead Validation Effort
Report#: 10D156rpt Units : re/L
Lab. ID#: 10d156-03 Matrix : Water
Lab ID Numbsr 104156-01 MsS/MSh ]10d156-61 MS 104156-01 MSD RPD Qc Limits
Spike tevel Conc. bﬁ Recov. Conc. h Recov. % Recov. L RPD
Target Compounds DL
1.1-Dichioroethene 5.0 0.8 50 53.61 107% 49.53 99% B% 61-145 14%
Benzene 5.0 6.1 S0 48.51 97% 47.72 95% 2% 76-127 11%
Trichlorgethsns 5.0 240 50 21.87 44% 17.97 36% 20% 71-120 14%
Tolusne 5.0 2.5 50 48.31 97% 50.33 101% 4% 76-125 13%
Chiorobenzens 5.0 1.8 50 51,24 102% 49,50 99% 75-130 13%
Dibromofiuoromathans 58% 95% 99%
Tolusna-dB surr. 99% 92% 98%
4-Bromofluorobsnzens 107%
Dilution factor {DF) 1 E

Notes :

NO - Analytes not dotected &t, or above the stated detection limit
DL - Datection fimit
DF - Dilution Factor
POL - Practical Quantitation Limit - Muitiply DL by the DF to obtain the PQL for a specific sample

Laboratory director

Date
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WD1e7.Q0

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/02/98 Project Mgr : Tad Fox
Date received : 02/02/98 Client : Battelle
Date analyzed : 02/02/98 Praject : Lead Validation Effort
Report# : 10D157.rpt Units : pe/L
Lab. ID#: 104157-02 Matrix : ‘Water
Lab ID Number 10415702 MS/MSD  iMitrx Spk Blank 10415702 MSD RPD QC Limits
Spika leval Conc. ]l(: Recov. Conc. 1_% Recov, % Recov. | RPD
Target Compounds DL
1,1-Dichloroethane 5.0 ND 50 42.89 B6% 48.30 93% 8% 61-145 14%
Banzane 5.0 ND 50 44.30 89% 45.24 98% 11% 76-127 11%
Trichloroatheane 5.0 ND 50 45.37 91% 50.75 102% 11% 71-120 14%
Toluane 5.0 6.7 50 47.39 50.00 100% 5% 76-125 13%
Chigrobsnzena 5.0 ND 50 48.75 51.63 103% 10% 75-130 13%
Dibromofiuoromathane 92% 95% 98% B
Toluene-d8 surr. ] 100% 94% 96%
4-Bromofiuorobeanzena 97% 101% 104%
Dilution factor (DF) 1 1 ]
Notes : ND - Analytss not detected at, or ebove the stated detsction limit

DL - Detection limit
DF - Dilution Factor
POL - Practical Quantitation Limit - Multiply DL by the DF to obtain the PQL for a specific sample

Lsboratory director Date

MS MSD-w
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10D158.0C

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/03/98 Project Mgr: Tad Fox
Date received : 02/03/98 Client : Battelle
Date analyzed : 02/03/98 Project : Lead Validation Effort
Report#: 16D158.rpt Units : pe/ls
Lab. ID #: 16d157-02 Matrix : Water
Lab 1D Number 10415702 ms/msD  |10d157-02 MS 10415702 MSD RPD QC Limits
Spike lsvai |  Cone. | % Recov.l Conc. | % Recov. % Recov. | RPD
Target Compounds DL
1,1-Dichlorosthene 5.0 ND 50 45.97 92% 45.74 81% 1% 631-145 14%
Benzens 5.0 ND 50 48.97 98% 48.72 97% 1% 76-127 11%
Trichlorosthene 5.0 ND 50 52.38 105% 50.91 102% 3% 71-120 14%
Toluene 5.0 6.7 50 49.13 98% 47.26 95% 4% 76-125 13%
Chiorobenzene 5.0 ND 0 51.31 03% . 100% 75-130C
Dibromafiuotomethans 92% 0% T
Toluene-d8 SUM. 100% 93%
4-Bromoflugrobanzane 97% 102%
Dilution factor (DF} 1 1
Notes : ND - Anaiytes not detected at, or above the stated detection limit

DL - Detsction limit
DF - Dilution Factor
PQL - Practical Quantitation Limit - Multiply DL by the DF to obtain tha PQOL for a specific sample

Laboratory diractor Dats

MS MSYw
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10D1§9.QC

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260
Date sampled : 02/04/98 Project Mgr : Tad Fox
Date received : 02/04/98 Client : Battelle
Date analyzed : 02/04/98 Project : Lead Validation Effort
Report # : 10D159.rpt Units : ug/l
Lab. ID#: 10d4157-02 Matrix : Water
Lab ID Number 104157-02 ms/Msp (10415702 MS 10415702 MSD RPD QC Limits
Spiks level Conc. l % Recov. Cone. l % Recov. % Recov. l RPD
Target Compounds DL
§,1-Dichioroathena 5.0 ND 50 41,88 84% 46.70 93% 11% 61-14% 14%
Benzena 5.0 ND 50 48.31 93% 47.72 95% 3% 76-127 11%
Trichlorosthane 5.0 ND 50 46.33 93% 50.11 100% 8% 71-120 14%
Tolusns 5.0 6.7 50 45.49 91% 48.40 97% 6% 76-125 13%
Chiorobsnzene 5.0 ND 50 47.03 94% 50.23 100% 7% 75-130 13%
Dibromofluoromethane 92% 94% 96%
Tolusne-d8 surr. 100% 95% 96%
4-Bromoflucrobenzens 97% 104% 107%
Dilution factor (DF) 1 1 1 )} S g

Notes :

ND - Analytes not detected at, or above the stated detection fimit
DL - Deatection limit
DF - Dilution Factor
PAL - Practical Quantitation Limit - Multiply DL by tha DF to abtain the PQL for a spacific sampls

Laboratory director

Date

MS MSD-w

Y5



10D160.QC

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/05/98 Project Mgr : Tad Fox
Date received : 02/05/98 Client : Battelle
Date analyzed : 02/05/98 Project : Lead Validation Effort
Report#: 10D160.rpt Units : pg/L
Lab. ID#: 10d159-11 Matrix : Water
Lab iD Number 104159-11 MS/MSD  |10d4159-11 MS 104159-11 MSD RPD QC Limits
Spike level Conc. l % Rocov. Cone. l % Recov. % Recov. I RPD
Target Compounds DL
1, 1-Dichloroethene 5.0 ND 50 45,98 92% 44.56 89% 3% 61-145 14%
Bsnzens 5.0 ND 50 46.09 92% 44.25 89% 4% 76-127 11%
Trichloroethsne 5.0 ND 46.13 92% 45.35 1% 2% 71-120 14%
Toluene 5.0 ND 47.11 84% 45.86 892% 3% 76-125 13%
Chiorobsnzene 5.0 ND 48.87 97% 49.30 99% 1% 75-130 13%
Dibromaofiuoramethans 101% 96% 94% BHL
Tolysna-dB suir, 94% 90% 92%
4-Bromofluorobanzens 104% 95% 98%
Dilution factor (DF) 1 1 1
Notes ; ND - Analytes not detected at, or abova the stated detection fimit

DL - Detection limit
DF - Ditution Factor
PQL - Practical Quantitation Limit - Multiply DL by the DF to cbrain the POL for a specific sample

Laboratory diractor Date

MS_MSD-w

e



P D

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/06/98 Project Mgr: Tad Fox
Date received : 02/06/98 Client : Battelle
Date analyzed : 02/06/98 Project : Lead Validation Effort
Report#: ' 10D161.rpt Units : ng/L
Lab. ID#: 104160-10 Matrix : Water
Lab 1D Number 10d160-10 | wms/MsD  (10d160-10 MS 10d160-10 MSD RPD QC Limits
Spike lavel Cong. l % Recov, Cone. I % Recov. % Recov. l RPD
Target Compounds DL
1, 1-Dichicrosthens 5.0 ND 50 41.82 84% 42.62 85% 2% 61-145 14%
Benzene 5.0 ND 50 43.38 B87% 41.568 83% 4% 76-127 11%
Trichloroethans 5.0 ND S0 58.00 116% 53.38 107% 8% 71-120 14%
Toluens 5.0 ND 50 44.55 89% 42.54 85% 5% 76-125 13%
Chiorobenzene 5.0 ND 50 48.29 897% 46.81 293% 4% 75-130 13%
Dibromofiuoromsthane 101% 93% 98%
Tolusne-d8 surr, 84% 91% 90%
4-Bromoflugrobanzene 104% 101% 101%
Dilution factor {DF} 1 1 1

Notes :

ND - Analytes not detected 8t, or above the stated detection lmit
DL - Datection fimit
DF - Dilution Factor

PQL - Practical Quantitation Limit . Multiply DL by the DF to obtain the PQL for a spacific sample

Laboratory director

Date

MS MSD-w




100162.QC

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/09/98 Project Megr : Tad Fox
Date received : 02/09/98 Client : Battelle
Date analyzed : 02/09/98 Praject : Lead Validation Effort
Report # : 10D162.rpt Units : ng/L
Lab. ID#: 10416102 Matrix: Water
Lab 1D Number 10d161-02 MsS/MSD  [10d161-02 MS 10d161-02 MSD RPD QcC Limits
Spike leve! Conc. | % Recov, Cong, I % Recov. % Recov. l RPD
Target Compounds DL
1,1-Richloroethena 5.0 ND 50 40,87 82% 36.73 73% 11% 61-145 14%
Benzene 5.0 ND 50 42.57 85% 42.40 85% 0% 76-127 11%
Trichlorgethena 5.0 ND 50 48.16 92% 45.90 92% 1% 71-120 14%
Tolusns 5.0 ND 5C 44.76 0% 44.09 8B8% 2% 76-125 13%
Chiorobenzenas 5.0 ND 50 44.88 90% 45.00 90% 0% 75-130 13%
Dibromofiuoromethane 101% 103% ;
Tolusne-dB SUFF. 894% 895%
4-Bromofluorobsnzens 104% 101%
Dilution factor {DF} 1 1
Notes : ND - Analytes not detected st, or above the stated detection limit

DL - Detection fimit
DF - Dilution Factor
PAL - Practicsl Quantitation Limit - Multiply DL by the DF to obtain the POL for a specific sample

Laboratory director Date

MS MEN-w
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LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Dilution factor (DF}

Notes :

ND - Anaiytes not detected at, or above the stated detection limit
DL - Detaction fimit
DF - Dilution Factor
PQL - Practical Quantitstion Limit - Muitiply DL by the DF to obtain ths POL for a spacific sample

Laberatery diractor

Date

MS MSD-w

Date sampled : 02/10/98 Project Mer : Tad Fox
Date received : 02/10/98 Client : Battelle
Date analyzed : 02/10/98 Project : Lead Validation Effort
Report #: 10D163.rpt Units : ug/L
Lab. ID #: 104162-06 Matrix : ‘Water
Lab ID Number 104162-06 ms/mMso  [10d162-06 MS 10d162-06 MSD RFD QC Limits
Spike level Conc. l % Recov. Conc. l % Recov, % Recov. } RPD
Target Compounds DL
1.1-Dichloroathens 5.0 ND 50 42.00 84% 42.37 85% 1% 61-145 14%
Banzena 5.0 ND 50 46.54 91% 48.93 94% 3% 76-127 11%
Trichlorosthene 5.0 12.74 50 46.80 94% 47.40 95% 1% 71-120 14%
| Toluene 5.0 ND 50 47.67 95% 51,09 102% 7% 76-125 13%
{Chiorobenzene 5.0 ND 50 48.63 97% 49.63 99% | 2% 75-130 ] 13%
Dibromofiuoromethane 101% 91% 100% T3
Tolusne-dB surr. 94% 94% 97% B:110:
4-Bromofluorobenzena 104%

Y 4



10DYea.ul

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date sampled : 02/11/98 Project Mgr : Tad Fex
Date received : 02/11/98 Client : Battelle
Date analyzed : 02/11/98 Project : Lead Validation Effort
Report#: 10D164.rpt Units ; pe/L
Lab. ID#: 104164-01 Matrix : Water
Lab 1D Number 104164-01 MS/MSD  110d164-01 MS 104164-01 MSD RPD QC Limits
Spike level Conc. l % Recov. Caong, L% Recov. % Recov. r RPD
Target Compounds DL
1,1-Dichlorosthene 5.0 ND 50 48.60 97% 44.00 88% 10% §1-145 14%
Banzene 5.0 ND 50 48.63 97% 47.30 95% 3% 76-127 11%
[ Trichlorosthene 5.0 10 50 49.59 99% 48.18 86% 3% 71-120 14%
L‘f_gy_l_ane 5.0 ND 50 51.40 103% 51.74 103% 1% 76-125 13%
Chiarobenzens 5.0 ND 50 50.97 102% 50.33 101% 1% 75-130
Dibramofiusromsthany 104% 100% 5 R T ¥
— Joluans-d8 surr. 94% 93%
4-Bromofluorobanzene 99% 103%
Dilution factor (DF} 10 1
Notas : ND - Anaiytes not detected at, or above the stated detection fimit

DL - Detection limit
DF - Dilution Factor

PAQL - Practical Quantitation Limit - Muitiply DL by ths DF to obtain the PQL for a specific sample

Leboratory diractor

Date

MS MSD-w

r"L)



10D166.QC

LABORATORY QC REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260

Date samnpled : 02/13/98 Project Mer : Tad Fox
Date received ; 02/13/98 Client : Battelle
Date analyzed : 02/13/198 Project ; Lead VYalidation Effort
Report # : 10D165.rpt Units : ug/L
Lab. ID#: 10d4164-01 Matrix : Water
Lab !D Number 104164-01 Ms/MSD  [10d164-01 MS 10d164-01 MSD RPD QC Limits
Spike level Conc. ! % Rocov, Cone. F)S Recov. % Recov.T RPD
Target Comtpounds DL
1,1-Dichlorosthens 5.0 ND 50 48.69 97% 45.95 92% 6% 61-145 14%
Benzens 5.0 ND 50 48.28 97% 45.32 99% 2% 76-127 11%
Trichlorosthene 5.0 10 50 46.13 92% 46.14 92% 0% 71-120 14%
Toluans 5.0 ND 50 49,41 99% 52.19 104% 5% 76-125 13%
Chiorobanzens 5.0 ND 50 652,14 104% 52.30 -130
Dibromofiucromethane 102% 103% |
Tolusne-d8 surr. 89% 96%
4-Bromofiuorobenzena 98% 100%
Dilutian factor {DF} 1 1
Notes : ND - Anslytes not datected at, or above the stated detaction limit

DL - Datection limit
DF - Ditution Factor
PQOL - Practicel Quantitation Limit - Multipty DL by the DF 2o obtain the PQOL for a specific sampla

Laborstory director Date

MS MSD-w -



Date Analyzed: 01/26/98

Target Compounds
Dichlorodifluoromethane
Chioromethane

Vinyl Chlaride
Bromomethane
Chioroethane
Trichlorofluoromethane
1,1-Dichloroethane
Methylene chiloride
trans-1,2-Dichloroethane
1,1-Dichtarosthane
cis-1,2-Dichloroethane
2,2-Dichloroprapane
Bromochloromethane
Chlorofarm
1.1.1-Trichloroethane
Carbon tetrachloride
1.1-Dichioropropene
Benzene
1.2-Dichloroethane
Trichioroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,3-Dichloroprapene
Toluene
trans-1,3-Dichloropropene
1,1.2-Trichlorethane
Tetrachloroethene
1,3-Dichlotropropane
Dibromochioromethane
1,2-Dibromoethane

Surrogates
Dibromotluoromethane
Toluene-d8

4-BFB

FVIT BRI

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

M.Blk Spke Conc.
Amt,

ND 50 65.63
ND 50 11.00
ND §0 10.88
ND - 80 16.88
ND 850 11.04
ND 80 15.74
ND 50 41.85
ND 50 43.48
ND 50 44.74
ND 80 46.38
ND 50 47.95
ND 50 46.92
ND :1¢] 47.33
ND 50 48.97
ND 50 47.34
ND 50 49.26
ND 50 51.51
ND &0 49.90
ND 50 47.65
ND 50 51.69
ND 50 43.69
ND 50 42,72
ND 50 48.46
ND 50 49.00
ND 50 49.66
ND 50 45.29
ND 50 38.12
ND 50 55.66
ND 60 44.74
ND 50 45.94
ND 50 48,00

%Rec.
97 1
101 1
95 1

LCS-8260-1

Project: Lead Validation Effort

Units: ugil

% ac
Recov. Limits
11.06 65%-135%
22.00 85%-135%
21.76 65%-135%
31.76 65%-135%
22.08 65%-1356%
31.48 65%-135%
83.10 65%-135%
86.96 65%-135%
89.48 859%-135%
92.76 85%-135%
95.90 65%-135%
93.84 65%-135%
94.66 65%-135%
93.94 65%-135%
94.68 65%-135%
88.52 65%-1365%
103.02 €5%-135%
98.80G 65%-135%
85.30 65%-135%
103.38 65%-135%
87.38 65%-135%
85.44 85%-135%
86.92 85%-135%
98.00 65%-135%
98.32 65%-135%
20.68 65%-135%
76.24 65%-135%
111.32 65%-135%"
89.48 65%-1356%
91.88 65%-135%
98.00 65%-136%
%Rec.
82.00
98.00
95.00



P b T

LABORATORY QC REPORT

YOLATILE ORGANICS BY GC/MS EPA 8260

Date Analyzed: 01/27/98
M.BIk Spke Conc.
Amt.
Chiorobanzene ND 50 50.52
1,1,1,2-Tetrachlorosthane ND 50 51.70
Ethyt benzene ND 80 51.40
m,p-Xylene ND 100 102,96
o-Xyiene ND 50 51.19
Styrene ND 50 50.99
Bromoform ND 50 41.16
Isopropyibsnzens ND 50 54.16
Bromabenzene ND 50 50,46
1,1.2,2-Tetrachioroethane ND 50 35.50
1.2,3-Trichioropropane ND 50 38.76
n-propylbenzene ND 50 53.27
2-chiorotofuene ND 50 54.47
4-chlorctotuene ND 50 52.84
1,3,5-trimethy! benzene ND 50 57.99
ter-butyl benzense ND 50 §5.72
1,2,4-Trimethyl benzene ND 50 §3.12
sec-Butyl benzene ND 50 55.98
1,3-Dichlorobenzene ND 50 5%.72
4-lsopropyl-toluene ND 50 87.20
1,4-Dichlorobenzena ND 50 51.69
1,2-Dichlorobenzene ND 50 47.82
n-Butyl benzene ND 50 54.46
1,2-Dibromo-3-chloropropang ND 50 27.31
1,2,4-Trichlorobenzene ND 50 44.48
Hexachiorcbutadiene ND 50 61.14
Naphthalene ND 50 28.57
1,2,3-Trichlorobenzense ND 50 44.48
Laboratory director Date
LCS-8260-2

Project:
Units: ug/L
% Qc

Recov. Limits

101.04 65%-135%
103.40 65%-135%
102.80 65%-1356%
102.96 65%-135%
102.38 65%-135%
101.98 65%-135%
82.32 65%-135%
108.32 65%-135%
100.92 65%-1368%
71.00 65%-135%
77.52 65%-135%
106.54 65%-135%
108.94 65%-135%
105.68 65%-135%
115.98 65%-135%
111.44 66%-135%
106.24 66%-135%
111.96 65%-135%
103.44 65%-138%
114.40 65%-135%
103.38 65%-135%
85.64 65%-135%
108.92 65%-135%
54.62 65%-135%
88.96 65%-135%
122.28 65%-135%
57.14 65%-135%
£8.96 65%-135%



Appendix V

CORRECTIVE ACTION REPORT #
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Date Analyzed:

Std Id:
Run #

Target Compoungs
Dichlorodifiluoromethane
Chioromethane

Vinyl Chtoride
Bromomethane
Chlorcethane
Trichlorofluoromethane
1-1 Dichloroethene
Methylene chioride
trans 1-2 DCE

1.1-DCA

Chloroform
1,1.1-Trichloroethanse
Carben tetrachloride
Benzene
1,2-Dichlorcethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
¢cis-1,2-Dichioropropane
Toluene
trans-1,3-Dichioropropane
1,1,2-Trichloroethane
Teirachioroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorabenzene
1,1,1,2-Tetrachloroethane
Ethyl benzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
1,1.2.2-Tetrachloroethane
1,2,3-Trichloropropane

1.2-Dibromo-3-Chloropropane

SURROGATES
Dibromofiuoromethane
Toluene-d8
4-BFB

TUWI24A L

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8280

01/27/98

S§10a044
98012713.D

M.BIk

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NOD
ND
ND
ND
ND
ND

96%

101%

95%

Spke

50
50
50
50
50
50
50
50
50
50
50
&c
50
50
50
sC
80
50
50
§0
850
50
50
50
50
50
50
50
50
100
50
50
50
50
50
50

LCS-8260s!

Conc,

56.03
63.86
49.29
51.60
45.42
53.52
51.82
51.43
48.00
49.94
49.36
49.77
52.45
49.79
54.30
61.96
49.05
58.41
49.06
36.21
55.00
39.72
59.85
66.43
56.65
62.06
52,98
53.67
51.04
107.36
54.60
31.64
67.34
68.01
64.11
86.73

Project: ead Velidation Effort

Units: ug/l
% Qc

Recov. Limits
112.06 65%-135%
127.72 65%-135%
98.58 65%-135%
103.20 65%-135%
80.84 65%-135%
107.04 £65%-135%
103.64 65%-135%
102.86 65%-135%
96.00 65%-135%
99.88 65%-135%
98.72 685%-135%
99.54 65%-135%
104.90 65%-135%
99.58 65%-135%
108.6C 65%-135%
123.92 65%-135%
98.10 65%-135%
116.82 65%-135%
98.12 65%-135%
73.82 65%-135%
110.00 65%-135%
79.44 65%-135%
119.7¢ 65%-135%
132.86 65%-135%
113.30 685%-135%
124.12 65%-135%
105.9¢ 65%-135%
107.34 65%-135%
102.08 65%-135%
107.16 65%-135%
109.20 65%-135%
63.28 656%-135%
134.68 65%-135%
136.02 66%-135%
128.22 65%-135%
173.46 65%-135%
101%

98%

109%



Date Analyzed: 01/28/98

Std Id: S10a044
Run # 98012804.D

Target Compounds
Dichlorodiftuaromethane
Chioromethans

Vinyi Chloride
Bromomethane
Chloroethane
Trichloroflucromethane
1-1 Dichioroethane
Methyiene chloride

trans 1-2 DCE

1.1-DCA

Chloroform
1.1,1-Trichioroethane
Carbon tetrachloride
Benzene
1.2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethanse
Bromadichioromethane
cis-1,2-Dichloropropane
Toluene
trans-1,3-Dichioropropane
1.1.2-Trichloroethane
Tetrachioroethene
Dibromochloromethane
1.2-Dibromoethans
Chiorobenzene
1.1,1,2-Tetrachloroethane
Ethyi benzene

m.p-Xylene

o-Xylene

Styrene

Bromoform
1.1,2,2-Tetrachloroethane
1,2.3-Trichloropropane
1.2-Dibromo-3-Chloropropane

SURROGATES
Dibromofluoromethane
Toluene-d8
4.BF8

[V F R, N

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8280

M_Bik Spke Conc.
Amt.

ND 50 75.55
ND 50 70.65
ND 50 58.34
ND 50 79.67
ND 50 62.16
ND 50 57.22
ND 50 51.35
ND 80 51.40
ND 50 51.26
ND 50 52.66
ND 50 51.87
ND 50 53.45
ND 50 81.96
ND 50 53.80
ND 50 51.20
ND 50 53.65
ND 50 51.89
ND 50 49.19
ND 50 456
ND 50 37.78
ND 50 54.97
ND 60 37.18
ND 50 49.84
ND 80 54.14
ND 50 46.75
ND 80 §1.10
ND 850 53.08
ND 50 51.29
ND 50 54.02
ND 100 108.06
ND 50 54.11
ND 50 30.36
ND 80 51.90
ND 50 4988
ND 50 48,64
ND 50 83.27

104%

100%

93%

LCS-8260s!

Project: ead Validation Effort

Units: ugfL
% Qc

Recov. Limits
151.10 65%-135%
141.30 65%-135%
116.68 65%-135%
159.34 65%-135%
124.32 65%-135%
114 .44 65%-135%
102,70 65%-135%
102.80 85%-135%
102.52 €65%-135%
105.32 65%-135%
103.74 65%-135%
106.90 65%-135%
103.90 65%-135%
107.60 65%-135%
102.40 65%-135%
107.30 85%-135%
103.78 65%-135%
98.38 65%-135%
95.20 65%-135%
75.56 65%-135%
109.94 65%-135%
74.36 65%-135%
99.68 €65%-135%
108.28 65%-135%
93.50 65%-135%
102.20 65%-135%
106.16 65%-135%
102.58 65%-135%
108.04 65%-135%
109.06 65%-135%
108.22 656%-135%
60.72 65%-135%
103.80 65%-135%
99.76 65%-135%
97.08 65%-135%
106.54 65%-135%

98%

101%

97%

5¢C



Date Analyzed:

Std Id;
Run #

Target Compounds
Dichloredifluoromethane
Chloromathane

Vinyl Chioride
Bromomethane
Chlorgethane
Trichiorofivoromethane
1-1 Dichloroethene
Methylene chioride
trans 1-2 DCE

1.1-DCA

Chloroform
1.1.1-Trichioroathane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1.2-Dichloropropane
Dibromomethanse
Bromodichloromethane
cis-1,2-Dichioropropane
Toluene
trans-1,3-Dichloropropane
1.1,2-Trichloroethane
Tetrachlorosthene
Dibromochloremethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachlorgethane
Ethy! benzene
m,p-Xylene

o-Xylene

Styrens

Bromotorm
1.1.2,2-Tetrechloroethans
1,2,3-Trichloropropane

1,2-Dibromo-3-Chloropropane

SURROGATES
Dibromofiucromathane
Toluene-d8
4-BFB

01/25/98

$10a044
98012913.D

1001565.0¢C

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

M.Blk

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NOD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

99%
94%
298%

Spke

50
50
50
50
50
50
50
50
50
50
50
50
50
§0
50
50
50
50
80
50
50
50
50
50
50
80
50
50
50
100
50
50
50
50
50
50

e anren

Conc.

56.03
63.86
49.29
51.60
45.42
53.52
51.82
51.43
48.00
49.94
46.36
49.77
52.45
49.79
54.30
61.96
49.05
58.41
49.06
36.91
55.00
39.72
§9.85
66.43
56.65
62.06
52.98
5§3.67
51.04
107.16
54.60
31.64
67.34
68.01
64.11
53.27

Project: ead Validation Effort

Units: ug/t
% ac

Racov. Limits
112.06 65%-135%
127.72 65%-135%
98.58 65%-135%
103.20 65%-135%
90.84 €5%-135%
107.04 65%-135%
103.64 65%-135%
102.85 66%-135%
96.00 65%-135%
99.88 65%-135%
92,72 65%-135%
99.54 65%-135%
104.90 65%-135%
99.58 65%-135%
108.60 65%-135%
123.92 65%-135%
98.10 65%-135%
116.82 65%-135%
98.12 66%-1356%
73.82 65%-135%
110.00 65%-135%
79.44 65%-135%
119.70 65%-135%
132.86 65%-135%
113.30 65%-135%
124.12 65%-135%
105.96 65%-135%
107.34 65%-135%
102.08 65%-135%
107.1¢ 65%-135%
108.20 65%-135%
63.28 65%-135%
134.68 65%-135%
136.02 65%-135%
128.22 65%-135%
106.54 65%-135%
101%

99%

109%



Date Analyzad: 01/30/98

Std Id: $10a053
Run # 98013010.0

Target Compounds
Dichlorodifluoromethane
Chioromethane

Vinyl Chloride
Bromomethane
Chicroethane
Trichlorofiuoromethane
1-1 Dichloroethene
Methyiene chioride

trans 1-2 DCE

1,1-DCA

Chioroform
1.,1,1-Trichloroethane
Cerbon tetrachloride
Benzene
1.2-Dichlorcethane
Trichloroethene
1.2-Dichlorgpropane
Dibromomethane
Bromodichioromethane
eis-1,2-Dichloropropane
Toluene
trans-1,3-Dichloropropane
1.1,2-Trichloroethane
Tetrachioroethene
Dibromochloromethane
1.2-Dibromoethane
Chlorobenzene
1.1,1,.2-Tetrachloroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromotorm
1.1.2,2-Tetrachloroethane
1,2,3-Trichloropropana
1,2-Dibromo-3-Chicropropane

SURROGATES
Dibromofivoromethane
Toluene-d8
4-BFB

[RVI R R« 1 AP

LABORATORY QC REPORT

VOLATILE CRGANICS BY GC/MS EPA 8280

M.Blk Spke Conec.
Amt.

ND 50 48.29
ND 50 56.47
ND 50 44.66
ND 50 53.65
ND 50 4282
ND 50 48.70
ND 50 48.84
ND 50 46.08
ND 50 45.83
ND 50 44,18
ND 50 46.19
ND 50 48.28
ND 50 49,32
ND 50 47.79
ND 50 46.90
ND 50 48.89
ND 50 45.88
ND 50 51.65
ND 50 46.14
ND 50 35.24
ND 50 51.43
ND 50 34.50
ND 50 48.44
ND 50 52.66
ND 50 51.67
ND 50 54.75
ND 50 52.29
ND 50 53.83
ND 50 51.04
ND 100 104.50
ND 50 52.01
ND 50 30.41
ND 50 58.36
ND 50 54.72
ND 50 52.31
ND 50 65.53

103%

98%

105%

| FR.RIAMel

Project: ead Validation Effort

Units: ug/L
% Qc

Recov. Limits
96.58 85%-135%
112.94 65%-135%
89.32 65%-135%
107.30 65%-135%
85.64 65%-135%
97.40 65%-135%
97.68 65%-135%
92.16 65%-135%
91.66 65%-135%
88.36 65%-135%
92.38 65%-135%
96.56 65%-135%
98.64 65%-135%
95.568 65%-135%
93.80 65%-135%
97.78 65%-135%
91.76 65%-135%
103.30 65%-135%
92,28 65%-136%
70.48 65%-135%
102.86 65%-135%
68.00 65%-135%
96.88 65%-135%
105.32 65%-135%
103.34 65%-135%
109.50 65%-135%
104.58 65%-135%
107.66 65%-135%
102.08 65%-135%
104,50 65%-135%
104.02 65%-135%
60.82 65%-135%
118.72 65%-135%
109.44 65%-135%
104.62 65%-135%
131.06 65%-135%

98%

83%

109%

N



Date Analyzed: 02/02/38

Std Id: $10a044
Run # 98020204.D

Target Compounds
Dichlorodifluoromethane
Chloromethane

Vinyl Chioride
Bromomethene
Chlorgethane
Trichlorofluoromethane
-1 Dichlorosthens
Methylene chioride

trans 1-2 DCE

1,1-DCA

Chloroform
1,1,%-Trichloroethane
Carbon tetrachloride
Benzene
1.2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,2-Dichloropropane
Toluene
trans-1,3-Dichloropropane
1,1,2-Trichlorpethane
Tetrachlorosthene
Dibromochioromethane
1,2-Dibromoethane
Chiorabenzene
1,1,1,2-Tetrachloroethane
Ethyl banzena

m,p-Xylene

o-Xylens

Styrene

Bromoform
1,1,2,2-Tetrachloroethans
1,2,3-Trichloropropane
1.2-Dibromo-3-Chloropropane

SURROGATES
Dibromofluocromethane
Toluene-d8
4-BFB

UL D

LABORATORY QC REPORT

VOLATILE ORGANICS BY GCMS EPA 8260

M.Bik Spke Conc.
Amt.

ND 50 37.22
ND 50 51.52
ND 50 42.07
ND 50 52.83
ND §0 46.52
NO 50 46.60
ND 50 45.97
ND 50 46.32
ND 50 48.82
ND &0 53.04
ND 50 45.21
ND 50 46,13
ND &0 47.25
ND 50 45.97
ND £0 46.86
ND 50 46.61
ND 50 45.07
ND 50 52.33
ND 50 44,21
ND 50 354
ND 50 50.49
ND 50 37.08
ND 50 52,49
ND 50 51.03
ND 50 53.31
ND 50 57.03
ND 50 46.65
ND 50 51.20
ND 50 48.77
ND 100 89.41
ND 50 50.78
ND 50 28.81
ND 50 5547
ND 80 59.25
ND 50 58.01
ND 50 51.05

97%

96%

101%

LCS-8260s!

Project: ead Validation Effort

Units: ug/l
% ac

Recov. Limits
74.44 65%-135%
103.04 65%-135%
84.14 65%-135%
105.66 65%-135%
93.04 65%-135%
93.20 65%-135%
91.94 65%-135%
92.64 65%-135%
97.64 65%-135%
106.08 65%-135%
90.42 65%-135%
92.26 65%-135%
84.50 65%-135%
91.94 65%-135%
93.72 65%-135%
§3.22 65%-135%
90.14 65%-135%
104.66 65%-135%
88.42 65%-135%
70.80 65%-136%
100.88 65%-135%
74.18 65%-135%
104.98 65%-135%
102.06 65%-135%
106.62 €5%-135%
114.06 65%-135%
93.30 65%-135%
102.40 65%-135%
897.54 65%-135%
99.41 65%-135%
101.56 65%-135%
57.62 65%-135%
110.94 65%-135%
118.50 65%-135%
116.02 65%-135%
102.10 65%-135%

97%

87%

1065%

54



et

Date Anslyzed:

Std Id:
Run #

Target Compounds
Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chioroethane
Trichlorofluoromethane
1-1 Dichloroethene
Methylene chioride

trans 1-2 DCE

1,1-DCA

Chigroform
1.1,1-Trichioroathene
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichioroethene
1.2-Richloropropane
Dibromomethane
8Bromodichloromethane
cis-1,2-Dichloropropane
Toluene
trans-1,3-Dichtoropropane
t,1,2-Trichloroethane
Tetrachloroethene
Dibremochloromethane
1.2-Dibromoethane
Chlorobenzene
1.1.1.2-Tetrachioroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrena

Bremaform
1.1,2,2-Tetrachloroethane
1,2,3-Trichlorepropane
1,2-Dibromo-3-Chiorapropane

SURROGATES
Dibromofluoromethane
Toluens-d8
4-BFB

02/03/98

S10a044
98020308.D

10D1588.QC

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8280

M.Bik

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

97%
96%
101%

Spke

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
100
50
5¢
50
50
50
50

1] RIRNI

Conc.

36.11
53.30
41.69
58.92
46.45
47.82
46.66
44.93
44.52
43.76
44.17
47.05
48.70
46.84
44.84
48.13
44.91
47.08
44.95
33.71
49.32
31.51
44.98
53.41
48.20
48.38
60.56
50.97
49.34

104.27
50.80
29.42
53.21
47.56
42.62
43.81

Project: ead Validation Effort

Units: ugft.

% Qc
Recov. Limits
72.22 65%-135%
106.60 65%-135%
83.38 65%-135%
117.84 65%-135%
82.90 65%-135%
95.64 65%-135%
93.32 65%-135%
89.86 65%-135%
89.04 66%-135%
87.52 65%-135%
88.34 65%-1356%
94.10 65%-135%
97.40 65%-135%
93.68 65%-135%
89.68 65%-135%
96.26 65%-135%
89.82 65%-135%
84.16 65%-135%
89.80 65%-135%
67.42 65%-135%
98.64 65%-135%
83.02 65%-135%
89.96 65%-135%
106.82 §56%-135%
96.40 65%-135%
96.76 66%-135%
101.12 65%-135%
101.94 65%-135%
98.68 65%-135%
104.27 65%-135%
101.60 85%-135%
£8.84 65%-135%
106.42 65%-135%
85.12 65%-135%
85.24 65%-135%
87.62 656%-1358%

97%
95%
105%



Date Analyzed: 02/04/598

Std Id: S10a044
Run # 98020404.D

Target Compounds
Dichlorodifluoromsthane
Chioromethanas

Viny| Chlcride
Bromomethane
Chiorosthane
Trichlorofluoromethane
1-1 Dichloroethene
Methylene chioride

trens 1-2 DCE

1,1-DCA

Chioroform
1,1.1-Trichloroethane
Carbon tetrachloride
Benzena
1.2-Dichloroethane
Trichloroethene
1,2-Dichioropropane
Dibromomethang
Bromodichloromethane
cis-1,2-Dichloroprepaie
Toluene
trans-1,3-Dichloropropans
1,1,2-Trichloroethane
Tetrachioroathene
Dibremochioromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromoform
1.1.2,2-Tetrachloroethans
1,2,3-Trichloropropane
1.2-Dibromo-3-Chloropropane

SURROGATES
Dibromoflucromethane
Toluene-d8
4-BFB

TV 09 UL

LABORATORY QC REPORT

VOLATILE ORGANIKCS BY GCMS EPA 8260

M.Blk Spke Conc.
Amt.

ND 50 41.29
ND 50 47.48
ND 50 42.00
ND 50 §58.28
ND 50 44,54
ND 50 48.26
ND 50 48.37
ND 50 46,40
ND 50 45.90
ND 50 45.78
ND 50 45.36
ND 50 47.40
ND 50 48.93
ND 50 4743
ND 50 47.64
ND 50 47.73
ND 50 44.05
ND 50 51.95
ND 50 44.97
ND 50 33.67
ND 50 50.09
ND 50 36.02
ND 50 50.66
ND 50 82.31
ND 50 50.66
ND 80 53.42
ND 50 49.24
ND 50 51.68
ND 50 48.26
ND 100 100.77
ND 50 50.33
ND 50 28.54
ND 50 59,15
ND 50 55.85
ND 50 54.02
ND 50 £9.36

101%

96%

102%

1 CS-R260s1

Project: ead Velidation Effort

Units: ug/t
% Qc

Recov. Limits
82.58 65%-135%
94.96 65%-135%
84.00 65%-135%
116.56 65%-135%
89.08 £5%-135%
98.52 65%-135%
96.74 65%-135%
92.80 §5%-135%
91.80 656%-135%
91.56 65%-135%
90.72 65%-135%
94.80 65%-135%
97.86 65%-135%
94.86 65%-135%
95.28 65%-135%
§5.46 65%-135%
88.10 65%-135%
103.90 65%-135%
89.94 €65%-135%
67.34 65%-135%
100.18 65%-135%
72.04 65%-135%
101.32 65%-135%
104.62 65%-135%
101.32 65%-135%
106.84 65%-1356%
98.48 65%-135%
103.36 65%-135%
96.52 65%-135%
100.77 65%-135%
100.66 . 65%-135%
57.08 65%-135%
118.30 65%-135%
111.70 65%-135%
108.04 65%-135%
118.72 65%-135%

97%

95%

105%



Date Analyzad:

Std ld:
Run #

Target Compounds
Dichiorodifiuoromethana
Chloromethane

Vinyl Chloride
Bromomathane
Chloroethane
Trichlorefiuoromathane
1-1 Dichloroethene
Methyiene chioride

trans 1-2 DCE

1.1-DCA

Chioroform
t,1,1-Trichloroathane
Carbon tetrachioride
Benzenes
1,2-Dichloroathane
Trichioroethene
1,2-Dichloropropane
Dibromemethane
Bromodichloremethane
cis-1,2-Dichloropropane
Toluene
trans-1,3-Dichloropropane
1.1,2-Trichloroethane
Tetrachioroethene
Dibromochioromethans
1,2-Dibromoethane
Chigrobenzene
1,1,1,2-Tetrachloroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromoform
1.1.2,2-Tetrachloroethane
1.2,3-Trichloropropane
1,2-Dibromo-3-Chloropropane

SURROGATES
Dibromcfiluoromethane
Toluene-d8
4-BFB

02/05/98

S10a044
98020504.D

10D180.QC

LABORATORY QC REPORT

VOLATILE CRGANIKCS BY GC/MS EPA 8280

M.BIk

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

Spke
Amt.
50
50
50
80
50
50
50
50
50
50
50
§0
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
100
50
50
50
50
50
50

1 rC.R 28N

Conc.

38.50
56.69
42.22
52.45
44.16
48.52
48.34
49.56
47.03
43.71
48.09
48.71
46.27
48.07
£0.65
48.60
46.47
§55.71
46.95
35.81
52.17
37.33
556.58
51.49
55.28
61.43
§52.79
53.74
51.37
107.74
51.92
30.50
68.66
66.95
65.81
51.71

Project: ead Validation Effort

Units: ugll
% ac

Recav. Limits
77.00 65%-135%
113.38 65%-135%
84.44 65%-135%
104.90 65%-135%
88.32 66%-135%
97.04 65%-135%
96.68 65%-135%
99.12 65%-135%
94.06 65%-135%
87.42 65%-135%
96.18 66%-135%
97.42 65%-135%
92.54 65%-135%
96.14 65%-135%
101.30 65%-135%
97.20 65%-135%
92.94 65%-135%
111.42 65%-135%
93.90 65%-135%
71.62 65%-135%
104.34 65%-135%
74.66 65%-135%
111.16 65%-135%
102.98 65%-136%
110.52 65%-135%
122,86 65%-135%
105.68 65%-135%
107.48 65%-135%
102.74 656%-135%
107.74 65%-135%
103.84 65%-135%
61.00 65%-135%
137.32 65%-135%
133.90 65%-135%
131.22 65%-135%
103.42 65%-135%
101%

95%

109%

2



Dste Analyzed: 02/06/98
Std id: 510a044
Run # $8020604.D

Target Compounds
Dichlerodiflucromethana
Chloromathane

Vinyl Chioride
Bromomethane
Chiorosthane
Trichlorofiuoromethene
1-1 Dichioroethene
Methylene chloride

trans 1-2 DCE

1,1-DCA

Chloroform
1,1,1-Trichforosthane
Carbon tetrachloride
Benzene
1,2-Dichtorosethane
Trichloroethene
1,2-Dichioropropane
Dibromomethane
Bromadichloromethane
cis-1,2-Dichloropropane
Toluene
trans-¥,3-Dichloropropane
1,1,2-Trichioroethane
Tetrachiorosthene
Dibromochloromethane
1.2-Dibromoethane
Chiorobenzene
1.1,1,2-Tetrachloroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromoform
t.1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
1,2-Dibromo-3-Chloropropane

SURROGATES
Dibromoflucromethane
Toluene-d8
4-BFB

10D161.0C

LABORATORY QC REPORT

VOLATILE ORGANICS BY GCMS EPA 8260

M.Blk Spke Conc.
Amt.

ND 50 34.59
ND 50 57.87
ND 50 47.70
ND 50 59.79
ND 50 ' 52.79
ND 50 47.95
ND 50 53.98
ND 50 59.88
ND 50 §7.98
ND 50 53.14
ND 50 57.92
ND 50 54.44
ND §0 49.28
ND 50 55.95
ND 50 . 61.25
ND 50 55.68
ND §0 53.19
ND 50 66.82
ND 50 56.08
ND 50 42.18
ND 50 58.80
ND 5C 44,05
ND 50 65.90
ND 50 §0.82
ND 50 61.46
ND 50 68.12
ND 50 56.20
ND 50 57.69
ND 80 52.04
ND 100 110.56
ND 50 55.11
ND 50 32.52
ND 50 76.00
ND 50 64.42
ND 50 60.81
ND 50 60.48

100%

95%

100%

P OQ_RIRNAS

Project: ead Validation Effort

Units: ugfL
% ac

Recov. Limits
63.18 65%-135%
115.74 65%-135%
95.40 65%-135%
119.58 65%-135%
105.58 65%-135%
95.90 65%-135%
107.96 65%-135%
118.76 6§5%-135%
115.96 65%-135%
106.28 65%-135%
11584 65%-135%
108.88 65%-135%
98.56 66%-136%
111.90 65%-135%
122.50 65%-135%
111.36 65%-135%
106.38 65%-135%
133.64 65%-135%
110.16 65%-135%
84.36 65%-135%
117.60 65%-135%
88.10 66%-135%
131.80 65%-135%
101.64 65%-135%
122.92 65%-135%
136.24 65%-135%
112.40 65%-135%
115.38 65%-135%
104.08 65%-135%
110.55 65%-135%
110.22 65%-135%
65.04 65%-135%
152.00 65%-135%
128.84 65%-135%
121.62 £65%-135%
120.96 65%-135%
114%

97%

105%

u2



Date Analyzed: 02/08/98

Std id: $102044
Run # 98020905.0

Target Compounds
Dichlerodifluoromethane
Chioromethane

Vinyl Chiloride
Bromomethane
Chloroethane
Trichlosofiuoromethane
1-1 Dichloroethene
Methylenea chloride

trans 1-2 DCE

1.1-DCA

Chloroform
1,1,1-Trichloroethane
Carbon tetrachioride
Benzane
1,2-Dichloroethane
Trichloroethene
1,2-Dichioropropane
Dibromomethane
Bromodichioromethane
cis-1,2-Dichloropropane
Toluens
trans-1,3-Dichioropropans
1.1,2-Trichioroethane
Tetrachloroethene
Dibromochloromethane
1.2-Dibromoethane
Chlerobenzene
1.1,1,2-Tetrachioroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromoform
1.1.2,2-Tetrachioroethane
1,2,3-Trichloropropane
1,2-Dibromo-3-Chioropropane

SURROGATES
Dibromefiupromethane
Toluene-d8
4-BFB

wiog Ul

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

M.Bik Spke Cong.
Amt.

ND 50 26.25
ND 50 53.34
ND 50 39.15
ND 50 58.37
ND 50 48.27
ND 50 . 44.16
ND 50 46.98
ND 50 §3.95
ND 50 52.72
ND 50 52.15
ND 50 55.19
ND 50 50.8%
ND 50 45.58
ND 50 51.25
ND 50 50.67
ND 50 51.14
ND 50 49.09
ND 50 53.64
ND 50 47.82
ND 50 37.28
ND 50 54.04
ND 50 38.03
ND §0 52.70
ND 60 48.33
ND 50 49.80
ND &C 53.10
ND 50 51.79
ND 80 52.24
ND 50 498.7%
ND 100 104.28
ND 50 53.54
ND 50 29.29
ND 50 57.43
ND 50 6§5.91
ND 50 53.98
ND 50 §5.72

105%

95%

100%

Lt CS-8260s!

Project: ead Validation Effort

Units: ugi.

% ac
Recov. Limits
52.50 65%-135%
106.68 65%-135%
78.30 65%-135%
116.74 65%-135%
96.54 65%-135%
88.32 65%-135%
93.96 66%-135%
107.80 65%-135%
105.44 65%-135%
104.30 65%-135%
110.38 65%-135%
101.62 65%-135%
91.16 65%-135%
102.50 65%-135%
101.34 65%-135%
102.28 65%-135%
98.18 65%-135%
107.28 65%-135%
95.64 65%-135%
74.56 65%-135%
108.08 65%-135%
76.06 65%-135%
105.40 65%-135%
96.66 65%-135%
99.60 65%-135%
106.20 65%-135%
103.58 659%-135%
104.48 65%-135%
99.50 65%-135%
104.28 65%-135%
107.08 65%-135%
58.58 65%-135%
114.86 65%-135%
111.82 65%-135%
107.96 65%-135%
111.44 65%-135%
113%

97%
102%

{H



10D163.QC

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

Date Analyzed: 02/10/98 Project: ead Validation Effort
Units: ug/L
Std Id: $10a044
Run # 98021005.D
M.Blk Spke Conc. % ac
Target Compounds Amt. Recov. Limits
Dichlorodifluoromethane ND 50 25.27 52.54 65%-135%
Chioromethane ND 50 49.99 g9.98 65%-135%
Vinyt Chioride ND 50 40.88 - 81.96 65%-135%
Bromomethane ND - 56.83 113.66 65%-135%
Chioroethane ND 50 48.75 97.50 65%-135%
Trichlorofluoromethane ND 50 44,83 89.86 65%-135%
1-1 Dichloroethene ND 50 47.68 95.3C 65%-135%
Methyiene chioride ND 50 54.34 108.68 65%-135%
trans 1-2 DCE ND 50 51.22 102.44 65%-135%
1.1-DCA ND 50 50.77 101.54 65%-135%
Chioroform ND 50 52.33 104.66 65%-135%
1.1,1-Trichloroethane ND 50 50.87 101.74 65%-135%
Carbon tetrachloride ND 50 48.15 96.30 65%-135%
Benzene ND 50 50.08 100.16 65%-135%
1,2-Dichioroethane ND 50 48.72 97.44 65%-135%
Trichioroethene ND 50 48.75 97.50 65%-135%
1.2-Dichloropropane ND 850 47.96 85.92 65%-135%
Dibromomethane ND 50 51.82 103.64 65%-135%
Bromodichloremethane ND 50 46.48 92,96 65%-135%
cis-1,2-Dichioropropane ND 50 35.46 70.92 65%-135%
Taluene ND 50 £1.78 103.56 65%-135%
trans-1,3-Dichloropropane ND 50 34.50 69.00 65%-135%
1.1.2-Trichioroethane ND 50 49.40 98.80 65%-135%
Tetrachloroethene ND 50 486.96 . 93.92 65%-135%
Dibromochioromethane ND 50 49.80 99.60 65%-135%
1.2-Dibromoethane ND 50 49.28 98.56 65%-135%
Chlorobenzene ND 50 50.13 100.26 65%-135%
1.1.1.2-Tetrachlorcethane ND 50 51.67 103.34 65%-135%
Ethyi benzene ND 50 47.91 95.82 65%-135%
m,p-Xylene ND 100 97.27 97.27 65%-135%
o-Xylene ND 50 50.97 101,94 656%-135%
Styrene ND 50 29.52 59.04 65%-135%
Bromoform ND 50 53.24 106.48 65%-135%
1.1,2,2-Tetrachiorosthane ND 50 50.52 101.04 65%-135%
1,2,3-Trichloropropane ND 50 48.52 97.04 65%-135%
1,2-Dibromo-3-Chloropropane ND 50 54 108.00 65%-135%
SURROGATES
Dibromofluoromethane 102% 113%
Toluene-d8 96% 96%
4-BFB 100% 101%

1 e 28N L o]



Date Analyzed: 02/11/98

Std id: $10a056
Run # 98021121.D

Target Compounds
Dichlorodifivoromethane
Chloromethana

Vinyt Chloride
Bromomethane
Chicroathane
Trichlorofiucromethane
1-1 Dichioroethena
Methylane chloride

trans 1-2 DCE

1,1-DCA

Chioroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1.2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichioromethane
cis-1,2-Dichioropropane
Toluene
trans-1,3-Dichloropropane
1,1,2-Trichloroethanse
Tetrachloroethene
Dibromochloromethane
1.2-Dibromoethane
Chiorobenzens
1.1.1,2-Tetrachloroethane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrens

Bromoform
1,1,2,2-Tetrachloroethane
1.2,3-Trichicropropene
1.2-Dibromo-3-Chloropropane

SURROGATES
Dibromoflucromethane
Toluene-d8
4-BFB

e b Yy

LABORATORY QC REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260

M.Blk Spke Conc.
Amt.
ND 50 4480
ND 50 52.85
ND 50 44.76
ND 50 51.87
ND 50 43.84
ND 50 42.97
ND 50 47.13
ND 50 57.18
ND 5C 50.44
ND 50 42.50
ND 50 51.85
ND 50 46.94
ND 50 39.96
ND 50 47.28
ND 50 55.03
ND 50 45,92
ND 50 46.05
ND 50 59.49
ND 50 48.08
ND 50 35.45
ND 50 49.15
ND 50 38,99
ND 50 £9.16
ND 50 42.26
ND 50 54.71
ND 50 59.16
ND 50 49.37
ND 50 52.46
ND 50 46.18
ND 100 83.76
ND 50 48.12
ND 50 29.24
ND 50 58.29
ND 50 56.88
" ND 50 59.45
ND 50 53.26
102%
96%
100%
LCS-B260s!

Project: ead Validation Effort

Units: ugh
% Qac

Recov. Limits
89.60 65%-135%
105.7C 65%-135%
89.52 65%-135%
103.74 65%-135%
87.68 65%-135%
85.94 65%-135%
94.26 65%-136%
114.36 65%-135%
100.88 65%-135%
85.00 65%-135%
103.70 65%-135%
$3.88 65%-135%
79.82 65%-135%
94.56 65%-135%
110.06 65%-135%
91.84 65%-135%
92.10 85%-135%
118.98 65%-135%
86.18 ’ 659%-135%
70.80 65%-135%
88.30 65%-135%
77.98 65%-135%
118.32 65%-135%
84.52 65%-135%
109.42 65%-135%
118.32 65%-135%
98.74 85%-135%
104.92 65%-135%
92.36 65%-135%
93.76 65%-135%
98.24 65%-135%
58.48 65%-135%
116.78 66%-135%
113.76 65%-135%
113.90 65%-135%
106.52 65%-135%
111%

94%

102%

LU



Date Analyzed: 02/13/98

Std Id: §102056
Run # 98021304.D

Target Compounds
Dichlorodifiuoromethane
Chloromethane

Vinyl Chioride
Bromomethane
Chloroethane
Trichlorefluoromethane
1-1 Dichlaroethane
Methyiene chloride

trans 1-2 DCE

1.1-DCA

Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1.2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,2-Dichloropropane
Toluene
trans-1,3-Dichloropropane
1.1.2-Trichlorpethana
Tetrachioroethene
Dibromochloromethans
1,2-Dibromoethane
Chlorobenzene
1.1.1,2-Tetrachloroathane
Ethyl benzene

m,p-Xylene

o-Xylene

Styrene

Bromoform
1,1.2,2-Tetrachloroethane
1,2,3-Trichloropropane
1,2-Dibromo-3-Chloropropane

SURROGATES
Dibromofiuoromethane
Toluene-d8
4-8FB

10D166.QC

LABORATORY QC REPORT

VOLATILE QORGANICS BY GC/MS EPA B260

M.Blk Spke Conc.
Amt.

ND 50 44.44
ND 50 59.94
ND 50 48.12
ND 50 59.12
ND 50 50.30
ND 50 43.92
ND 50 48.25
ND 50 52.18
ND 50 §0.47
ND 50 46.15
ND 50 51.28
ND 50 47.62
ND 50 43.39
ND 50 48.02
ND 50 51.15
ND 50 47.03
ND 50 46.36
ND 50 54.95
ND 50 46.61
ND 50 356.23
ND 50 51.95
ND 50 37.92
ND 50 53.88
ND 50 45.49
ND 50 §2.18
ND 50 56.40
ND 50 §0.33
ND 50 51.52
ND 50 47.69
ND 100 102.20
ND 50 50.26
ND 50 29.90
ND 50 58.22
ND 5D 51.18
ND 50 58.85
ND 50 §9.06

108%

97%

101%

s onenad

Project: ead Validation Effort

Units: ught
% Qc

Recov, Limits
88.88 65%-135%
119.88 65%-135%
96.24 65%-135%
118.24 65%-135%
100.60 65%-135%
87.84 65%-135%
96.50 65%-135%
104.36 65%-135%
100.94 65%-135%
92.30 65%-135%
102.56 65%-135%
85.24 65%-135%
86.78 65%-136%
96.04 65%-135%
102.30 65%-135%
94.06 65%-135%
92.72 65%-135%
109.80 85%-135%
93.22 66%-135%
70.46 65%-135%
103.90 65%-135%
75.84 65%-135%
107.76 65%-135%
90.98 65%-135%
104.36 65%-135%
112.80 656%-135%
100.66 65%-135%
103.04 65%-135%
95.38 65%-135%
102.20 65%-135%
100.562 65%-135%
59.80 65%-135%
116.44 65%-135%
102.36 66%-135%
117.70 65%-136%
118.10 65%-135%
104%

96%

107%



Lead Validation Effort -Letterkenny Army Arsenal - Groundwater Report

CHAIN OF
CUSTODY SHEETS

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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ALAMEDA NAS
ALAMEDA, CA
PURCHASE ORDER # 141152
LEAD VALIDATION
DNAPL INVESTIGATION

GROUNDWATER ANALYSIS REPORT

Prepared for

BATTELLE MEMORIAL INSTITUTE
505 King Avenue
Columbus, Ohio 43201-2693

By

ONSITE Environmental Laboratories, Inc.
1918 Pickrell Road
Reidsville, North Carolina 27320
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Satteite - 3EC328

ONSITE

ENVIRONMENTA _
LABORATORES, INC.
LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A
Date sampled : 3/16/98 Project Mgr: Tad Fox
Date received : 3/10/98 Client : Battelle
Date analyzed : 3J/10/98 Project: Alameda Verification
Report#: 3E032B.rpt Units : ug/L
OEL Project Number: Barctelle/Alameda Marrix : water
Fieid ID Number B5-01-310 B5.02-310 | B5-03-310 i
Lab D Number 3E032-10 3E082-11 | 3603212 | |
Target Compounds RL i : | i
Viny! chioride 5.0 ND | ND ‘ ND ? 1
Chiaroethane 5.0 ND l ND i ND | ?
1,1-Dichloroethene 5.0 ND i 5.3 ! 110 |
trans-1,2-Dichiorcernene 5.0 ND ND : ND
1,1-Dichloroethane 5.0 ND ND | ND
cis-1,2-Dichioroetnene 5.0 ND ND i ND l
1,1.1-Trichloroethane 5.0 ND ND | ND i
1,2-Dichigroethane 5.0 ND ND f ND i
Trichloroethene 5.0 ND | ND | ND
Tetrachloroethene 5.0 ND | ND é ND | i
Benzene 5.0 ND | ND i ND ;
Toiuene 5.0 ND ND i ND i
Ethy! Benzene 5.0 ND ND ND !
Xylenes {totall 5.0 ND ND ND |
Dibromoflusromethane 93% 99% 82% |
Toluene-d8 surr, 94% 94% 96% |
4-Bromoflucrobenzene 91% 92% 95% |
Ditution factor (DF) 1 1 1 BN
Notes :

ND - Analytes not detected at, ar above the stated detection limit

RL - Reporting lirmut

DF - Dilution Factor

PQL - Practical Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sample

J - Estimated value

E - Estimated value, over calibration ra
* . Dilution run

~ Laboratory director - Date

Onsite £y Lab ies, inc. 5500 Bosceil Common. Fremoni. CA 94538 T2t {5101 490-857% Fax: t5101 430-8572




SEJE2E - ST

LABORATORY QC REPORT
EPA Method 8260 / 5030

ONSITE

SNVIRONMENTAL
_ABORATORES .

Date sampied : 3/10/98 Project Manager: Tad Fox
Date received : 3/10/98 Client : Battelle
Date anaiyzed : 3/10/98 Project: Alameda Verification
Units : ng/L
Report #: 3E032B.qac Martrix : water
Lab ID Number M.Btank | Spike E LCs | Sampie 3EC32-11MS | 3E032-11MSD | RPD
310 level | Come. | %recov. | 3E032-11| Conc. | %recov. | Conc. | %recov. | %
ANALYTE RL i i j : :
. | i
Vinyl chioride 50 ND 10 | 774 | 7% | wp | | !
| | : ) i
Chiorgethane 5.0 ND 10 | 1067 ! 107% | ND ‘ | ;
1,1-Dichloroethene 5.0 ND 10 | 916 | wm | sa | arzz | os3w | otam 0 w1 8.8%
trans-1.2-Dichloroethene 5.0 ND | 10 P gag | gam AD ﬁ :
; : : ‘
1,1-Dichiloroethane 5.0 N |- - - ND | ]
cis-1,2-Dichioroethene 30 ND 10 1018 | 102% | ND | | ;
1.1,1-Trichloroethane 5.0 ND 10 | 1085 | 107% | ND |
1,2-Dichioroethane 50 ND 10 10.79 108% F ND 4725 g5% | 1096 110% | 148%
| i H
Trichloreethene 5.0 ND 10 1033 | 103% | ND 4484 s0% | 1037 | 104% | 143%
i i i H :
Tetrachloroethene 50 ND 10 | 1037 | 10e% | D ; | i
Benzene 5.0 ND | 10 | 10.41 .‘ 104% | ND 2573 | s1% | 1022 0z% | %
i i
Toiuene 5.0 ND 10 | 1008 ! 101% | ND 387 | ssw | agr 100% | 12.8%
Ethyl Benzene 5.0 ND 10 1045 | 102% ND | !
Xylenes (total) 50 ND 30 2099 | 100% ND | i * ‘
SURROGATES ] i ] i ;
Dibromofiucromethane 91% 94% 99% 95% 95% |
Toluene-d8 surr. 6% 96% 94% 94% g5% |
4-Bromofluorobenzene 94% o 92% 92% 95% 91% | !
Dilutien Factor {DF) 1 S R 1] 1 I |

Notes :

ND - Analytes not detected at, or above the stated detection limit
PQL - Practical Quantitation Limit - The caicuiation of the PQL for each sample is: PQL = RL"DF
RL - Reporting limit

ug/L - Micrograms per liter (PPB)

MS spike level - SQugf/L, MSD - 10ug/L

Laboratory Director

Onsite Environmentai Laboratories, Inc.

200 Boscell Commen. Fremcnt. CA 94538

25,/

4 Ddte

Tel: {510)490-8571 Fax: (S101490-8572



tarresie - SE0348 7

ONSITE

ENVIFONMEMT.-
LABORATCRES, .

LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 82604

Date sampiled : 3/11/98 Project Mgr: Tad Fox
Date received : 3/12/98 Client : Barteile
Date analyzed : 3/12-13/1998 Projecr : Alameda Verification
Report#: 3E034B.rpt Units : pe/L
QOEL Project Number: Battelle/Alameda Matrix : water
Field iD Number B5A-04-311 B5A-05-311 B5A-10-311 B5A-11-311 1 854-13-311 ! BSA-1Z.31°
Lab ID Number 3E034-03 3E034-04 3E034-05 3E034-06 i 3603407 | 3E03208
Target Compounds RL | i
Vinyi chioride 5.0 ND ND ND ND | ND 5 5.4
Chicroethane 5.0 ND ND ND ‘ ND i ND | NT
1.1-Dichicraethene 5.0 48 ND | 7.9 _‘ 990 | 120 5 70
trans-1.2-Dichloroethene 5.0 ND ND ND ND ND 5 NG
1.1-Dichigroethane 5.0 ND 7.7 33 ND l 10 E 43
cis-1,2-Dichloroethene 5.0 ND 6.7 28 ND 14 | aa
1.1,1-Trichloroethane 5.0 ND ND ND ND ND I ND
1, 2-Dichloroethane 5.0 ND ND ND ND ND f NC
Trichioraethene ' 5.0 ND ND ND ND ND | 17
Tetrachlaroethene 5.0 ND ND ND ND | ND i AD
Benzene 5.0 ND ND ND | ND ‘ ND ]‘ ND
Toiuene 5.0 ND ND ND ND ND ] ND
Ethyl Benzene 5.0 ND ND ND ND ND | NG
Xylenes (total) 5.0 ND ND ND ND ND | ND
Dibromofluoromethane 94% 94% 94% 98% 27% I E=%
Taluene-d8 surr. 94% 5% 95% 98% 95 % ! 96%
4-Bromofluorobenzene 91% 90% 91% 94% 95% ! g9%
Dilution factor (DF) 1 1 1 5 5 | 1
Notes :

ND - Analytes not detected at. or above the stated detection limit

RL - Reporting limit

DF - Dilution Factor

PQL - Practical Quantitation Limit - Multipiy BL by the DF to obtain the PQL for a specific sampte
J - Estimated value

E - Estimated value, over calibration ran

5,/%8

~~  éboefatory dirsctor r Date

Onste Envie i L inc. $500 Boscell Common, Framont, CA 94538 Tel: (510) 490-8571 Fax: 1510} 490-857C
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LLABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A

ONSITE

ENVIRONMENTAL
LABORATORES, NC

Date sampled : 3/11-12/98 Project Mgr: Tad Fox
Date received : 3/12/98 Client : Battelle
Date analyzed : 3112/98 Project : Alameda Verification
Report # : 3E034B.rpt Units : ng/l
OEL Project Number: Battelle/Alameda Matrix : water
Fieid ID Number BSA-08-311 B5SA-07-311 ; B5A-08-311 B5A-08-311 BSA-15-311 i BSA-14-312
Lab ID Number 3E034-09 3E034-10 j 3E234-11 i 3EQ34-12 1 3ED34-13 E 3ED34-14
Target Compounds RL : | |
Vinyl chioride 5.0 ND f ND ND | ND | ND j NC
Chioroethane 5.0 ND ND . ND NC | ND ND
1,1-Dichioroethene 5.0 210 40 i 28 71 l 280 NC
trans-1.2-Dichioroethene 5.0 ND ND | ND | N | ND f ND
1,1-Dichioroethane 5.0 a3 | 55 . D | sw ND | ND
cis-1,2-Dichloroethene 5.0 13 8.8 ND 8.8 20 ‘ ND
1,1.1-Trichloroethane 5.0 ND ND ND ND ND | ND
1,2-Dichiorosthane 5.0 ND ND ND ND ND ‘ ND
Trichioroethene 8.0 ND ND i ND ND 48 ND -
Tetrachlorosthene 5.0 ND ND f ND ND ND J ND
Benzene 5.0 ND ND | ND ND ND | ND
Toluene 5.0 ND ND ND ND ND ND
Ethyl Benzene 5.0 ND ND ND ND ND ND
Xytenes (total) 5.0 ND ND ND ND ND ND
TPH as gasoline 50 NR NR NR NR 12000+ | NR
Dibromoflucromethane 93% 92% 95% 101% 108% 110%
Toluene-d8 SUrT, 96% 96% 96% 97% 97% 100%
4-Bromofiuorobenzene 91% 80% 2% 94% 106% | 98%
Dilution factor (DF) 1 1 1 1 2.5 { 1
Notes : < "‘g £

ND - Analytes not detected at, or above the stated detection limit

RL - Reporting limit
DF - Dilution Factor

PQL - Practical Quantitation Limit - Muitiply RL by the DF to obtain the PQL for a specific sample

J - Estimated valug

E - Estimated value, over calibration range

A - Sample chromatograrn does not

Lstandard chromatogram

»  Laboratory director

Onsite Environmental Labaratorias, Inc.

5500 Bosceil Commeon, Fremont, CA 94533

2 /5%

td

Tei: {§10) 490-8871

Date

Fax: {510) 4S0-8572



oatteie - 320348 G

ONSITE

ENVIRONMENTAL
LABORATOREES, INC

LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A

Date sampied : 3/12/98 Project Mgr: Tad Fox
Date received : 3/12/98 Client : Battelle
Date anaiyzed : 3/12-13/98 Project : Alameda Verification
Report #: 3E034B.rpt Units : pne/L
OEL Project Number: Barteile/Alameda Matrix : water
Field ID Number B5B-01-312 DC-01 '
Lab |D Number 3EQ34-15 3EC34-16 ‘
Target Compounds RL
Viny! chioride 5.0 15 ND i
Chloroethane 5.0 550" ND |
1.1-Dichloroethene 5.0 930* | ND
trans- 1, 2-Dichloroethene 5.0 3.2 | ND |
1.1-Bichloroethane 5.0 6800* | ND , ;
cis-1.2-Dichioroethene 5.0 11000% | ND i
1,1.1-Trichioroethane 5.0 1500% | ND f
1,2-Dichloroethane 5.0 22 ‘ ND | i
Trichioroethene 5.0 8900° ND %
Tetrachloroethene 5.0 170 ND !
Benzene 5.0 ND ND ?
Toiuene 5.0 60 ND F
Ethvi Benzene 5.0 9.8 ND |
Xyienes {torail 5.0 62 | ND f
Freon 113 5.0 350%J | ND |
Acetone 5.0 72 ND ! |
Methviene Chionde 5.0 33 ND
Chloroform 5.0 5.6 ND
4-Methvi-2-Pentanone 5.0 32 ND
1.1,2-Trichioroethane 5.0 8.3 ND
1,2.4-Trimethyibenzene 5.0 ND 11
Naphthalene 5.0 ND 560 E
Dibromofiucromethane 112% / 103%" 107%
Toiuene-dg SUIT. 99% / 97%* 101%
4-Bromofiuorobenzene 102% / 92%* 104 %
Dilution factor (DF} / 100* 1
Z9a9L g

Notes :

ND - Anaiytes not detected at, or above the stated detection fimit

RL - Reporting limit
DF - Dilution Factor

PQL - Practical Quantitation Limit - Muitiply RL by the DF to obtain the PQOL for a specific sample

J - Estimated vaiue

E - Estimated value, over calibration range

* - Dilution run

Pz Laboratory directar

Qnsite Environmental | abaratories. Inc.

5500 Boscedl Cammen. Framont. CA 94538

5%

Date

Tet: {510} 490-8571

Fax: (910) 490-8572



Batrens - 3E035_°

LABORATORY ANALYTICAL REPORT

VOLATILE ORGANICS BY GC/MS EPA 8260A

ONSITE

ENVIRONMENT-
LABORATORES itv.

Date sampled : 3/12-13/98 Project Mgr: Tad Fox
Date received : 3/13/98 Client : Battelle
Date analyzed : 3/13/98 Project : Alameda Verificarion
Report# : 3EQ35.rpt Units : ng/L
OEL Project Number: Battelle/Alameda Matrix : water
d
Fieid ID Number B5A-16-312 B5A-17-312 B5A-17R-312 B5C-03-313 B5C-04-313 5 B5C-G4-312
Lab ID Number 3EQ35-01 3E£035-02 3E035-03 3E035-04 ! 3E035-05 ' 3E035-06
Targer Compounds RL |
Vinyl chioride 5.0 ND ND | ND ND ! ND 7.3
Chloroethane 5.0 ND ND ND ND ' ND f 190
1,1-Dichioraethene 5.0 ND ND ND 300+ i ND NT
trans- 1, 2-Dichloroethene 5.0 ND ND ND ND : ND NC
1,1-Dichioroethane 5.0 ND ND ND i ND i ND 250"
cis-1,2-Dichloroethene 5.0 ND ND ND ND i ND NC
1.1,1-Trichlorcethane - 5.0 ND ND ND ND i ND ! ND
1.2-Dichloroethane 5.0 ND ND ND ND } ND | NE
Trichioroethene 5.0 ND ND ] ND ND ND ? NE
Tetrachloroethene 5.0 ND ND j ND ND ND ; N
Benzene 5.0 ND ND ; ND ND ND ND
Toluene 5.0 ND ND ND ND ND ND
Ethyl Benzene 5.0 ND ND ND ND ND i NG
Xylenes {total) 5.0 ND ND ND ND | ND * ND
Frean 113 5.0 ND ND ND 18 J ND { NC
Carbon disulfide 5.0 ND ND ND ND 11 i‘ NC
1,2-Dichloroethane-d4 33% 298% 96 % 101% / 94%* | 100% bg7s 1ezw
Toluene-d8 surr. 296% 38% 98% 99% / 98% * 96% ! 97% 98 -
4-Bromofluorobenzene 31% 94% 94% 94% / 93%* 95% | ga% g7
Dilution factor {DF) 1 1 1 1/25* 1 L 1204

Notes :

ND - Analytes not detacted at, or above the stated detaction limit

RL - Reporting limit
DF - Dilution Factor

PQL - Practical Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sample

J - Estimated vaiue

£ - Estimated value, over calibration

* . Dilution run

Laboratary director

Onsita i & inc.

5500 Boscsii Common. Fremont, CA 34638

337

Date

Tei: 1510} 490-8571

Fax: ($10) 490-8572
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LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A

Date sampled : 3/13/98 Project Mgr: Tad Fox
Date received : 3/13/98 Client : Battelle
Date analyzed : 3/13,16/1998 Project : Alameda Verification
Report #: 3E03S5.rpt Units : ug/L
OEL Project Number: Battelle/Alameda Matrix : water
Field ID Number B5C-05-313 | B5C-07-313 } B5C-G1-313 | B5C-G2-313 \
Lab iD Number 3E035-07 3E035-08 5 3E035-09 3E035-10 ;
Target Compounds RL i
Vinyl chicride 5.0 31 ND i ND ND '
Chloroethane 5.0 3600+ ND | ND ND ?
1,1-Dichicroethene 5.0 4200 | 27 | ND ND :
trans-1,2-Dichlorcethene 5.0 ND ND | ND ND
1.1-Dichlorcethane 5.0 7800~ ND é ND ND
cis-1,2-Dichlorosthene 5.0 ND ND | ND ND |
1,1,1-Trichioroethane 5.0 160 | ND | ND ND |
1 2-Dichiorcethane 5.0 ND ND | ND ND f
Trichloroethene 5.0 ND ND ND ND ?
Tetrachioroethene 5.0 ND ND _ ND | ND
Benzene 5.0 ND ND T ND ND i
Toluene 5.0 ND ND i ND ND j
Ethyl Benzene 5.0 ND ND l ND ND i
Xylenes (totai) 5.0 ND ND | ND ND |
1,2-Dichloroethane-d4 99% / 102%* 100% 107% 109% l
Toluene-d8 surr. | 97%/S7%" 98% 99% 28% |
4-Bromofluorobenzene 94% / S4%" 93% 6% 94% I
Dilution factor (DF) 2.5/ 100 1 1 7 T
Notes :

ND - Analytes not detected at, or above the stated detection limit
RL - Reporting limit
DF - Dilution Factor
PQL - Practical Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sample
J - Estimated value
E - Estimated value, over calibration range
* - Dilution run

/5,00

-~ Labefatory director Date

Onsite Environmental Laboratories, inc. 5500 Boscell Common, Fremont, CA 34538 Tel: (510) 490-8671  Fax: (510) 490-8572



Batteile - 2E025 2

LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A

ONSITE

ENVIRONMENTAL
LABORATORES, KC.

Date sampled : 3/17/98 Project Mgr : Tad Fox
Date received : 3/17/98 Client : Battelle
Date analyzed : 3/17/98 Project : Alameda Verification
Report #: 2ED25.rpt Units : mg/Kg
OEL Project Number: Battelle/Alameda Matrix : soil
Field ID Number Alavido5 Alavid0s Alavid07 Alavid0s Alavidds |
Lab ID Number M.Blankexts | 2E025-05 2E025-06 2E025-07 2E025-08 2E025-09 1
Target Compounds RL l 3
Vinyl chioride 0.05 ND ND | ND ND ND ND
Chioroethane 0.05 ND ND ND ND | ND ND i
1.1-Dichioroethene 0.05 ND 1J ND 9J | ND ND |
trans-1.2-Dichiorosthene | 005 ND ND I ND ND { ND { ND ;
1,1-Dichioroethane 0.05 ND 3g | §J 28J 25 J 1 ND i
cis-1.2-Dichicroethene 0.05 ND 61 | 244 67 52J ND |
1.1.1-Trichioroethane 0.05 ND 38 32J 640 E 630 ND F
1 2-Dichloroethane 0.05 ND ND ND ND | ND NC |
Trichioroethene 0.05 ND 470E | 150 2400 E 2700 E 150 |
Tetrachiorcethene 0.05 ND 1770E | 24 83 63 J 25 J *
Benzene 0.05 ND ND ND ND ND ND %
Toluene 0.05 ND 23 94 88 100 26 J |
Ethyl Benzene 0.05 ND i 6.6 ND 13 J ND ND |
Xyleries (totai) 0.05 ND i 55 14 J 95 100 98 J 1
Freon 113 0.05 ND 15 J 6J 340 J 350 J 5300 |
1,2-Dichiorobenzene 0.05 ND 8.7 ND ND ND ND 1
1,2-Dichioroethane-d4 104% 103% 104% 104% 105% 107% |
Toluene-d8 surr. 98% 101% 98% 101% 100% 99%
4—BroEﬂuorobenzene_ 24% 104% 101% 87% 102% 105%
Dilution factor (DF) 50 250 1000 000 5000 5000 |

Notes :

ND - Anaiytes not detected at, or above the stated detection limit

RL -~ Reporting limit
DF - Dilution Factor

PQL - Practical Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sampie

J - Estimated value

E - Estimated value, over calibration range

Samples Alavid 05,06,07,08,09 have high content of JP-5 fuel

Onsite Envir

Laboratory director

ies, inc.

55600 B

H e

CA 94528

3558

P

Date

Tei: (510) 430-8571

Fax: (510} 490-8572



Battelle - 2E025 3

LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 8260A

ONSITE
ENVIRONMENTAL

LABORATORES, MC.

Date sampled : 3/17/98 Project Mgr : Tad Fox
Date received : 3/17/98 Client : Battelle
Date anailyzed : 3/17/98 Project : Alameda Verification
Report #: 2E025.rpt Units : mg/Kg
OEL Project Number: Battelle/Alameda Matrix : soif
Field ID Number Alavid10 Alavid11 E | 1' |
Lab ID Number 2E025-10 2E025-11 E : } ;
Target Compounds RL | | !
Vinyl chicride 0.05 ND | ND i | |
Chioroethane 0.05 ND | ND | ! {
1,1-Dichioroethene 0.05 ND 1 ND : f E
trans-1.2-Dichlercethens 0.05 ND ND | |
1,1-Dichioroethane 0.05 ND ND ! i f
cis-1.2-Dichioroethene 0.05 ND | 24 |
1,1.1-Trichlorcethane 0.05 ND ND J
1.2-Dichloroethane 0.05 ND ND {
Trichlorosthene 0.05 5J 5J F i
Tetrachloroethene 0.05 ND ND i; |
Benzene 0.05 ND ND ? i :f
Toluene 0.05 ND ND | | i
Ethyl Benzene 0.05 ND ND | |
Xylenes (total) 0.05 ND ND | |
1,2-Dichloroethane-d4 105% 103% | |
Toluene-d8 surr. 98% 98% !
4-Bromoflucrobenzene 99% 97% l
Ditution factor (DF) 500 100 I
Notes
ND - Analytes not detected at, or above the stated detection limit
RL - Reporting limit
DF - Dilution Facter
PQL - Practical Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sample
J - Estimated value
E - Estimated value, over calibration range
e 00
Laboratory director . Date
Onsite Environmental Laboratories, Inc. 5500 Boscelt Commaon, Fremont, CA 84538 Tel: {510) 490-8571  Fax: {510) 490-2572



Battede - 2E025 4

ENVIRONMENTAL
LABORATORES, KC
LABORATORY ANALYTICAL REPORT -
VOLATILE ORGANICS BY GC/MS EPA 8260A
Date sampled : 3/17/98 Project Mgr: Tad Fox
Date received : 3/17/98 Client : Battelle
Date anaiyzed : 3/17-18/98 Project : Alameda Verification
Report # : 2E025.rpt Units : e/l
OEL Project Number: Battelle/Alameda Matrix : water
Field ID Number B5A-11-01-317 | BSA-11-02-317 | BSA-11-03-317 | BSA-11-04-317 | BSC-Plating shcp | BE8-Tank 0S-317
Lab iD Number 2E025-12 2E025-13 2ED2E-14 22025-15 } 2E025-16 |  2ED25-17
Target Compounds RL | | | |
Vinyl chicride 5.0 ND i ND ND NC i ND ND
Chioroethane 5.0 ND i ND NE ND | 36 ‘ ND
1,1-Dichloroethene 5.0 ND ND ND ND ! 23 3 NE
trans-1 2-Dichlorosthene 5.0 ND ND | ND ND | ND | NE
1.1-Dichloroethane 5.0 ND ND ND ND 98 11600
cis-1.2-Dichioroethene 5.0 ND i ND ND ND ND | zs000
1,1,1-Trichioroethane 5.0 ND ND ND ND 2600* | 3200
1,2-Dichloroethane 5.0 ND ND ND ND ND | ND
Trichloroethene 5.0 ND ND ND 9.1 ND % 60000 E
Tetrachicroethene 5.0 ND ND ND ND ND | 750 J
Benzene 5.0 ND ND ND ND ND ! NG
Toluene 5.0 ND ND ND ND ND 1600
Ethyl Benzene 5.0 ND ND ND ND ND | NG
Xylenes (totaf) 5.0 ND ND ND ND ND | 390 J
Freon 113 5.0 ND ND ND ND ND | 530 J
1.2-Dichloroethane-d4 106% 101% 102% 109% 109% / 99%" 111%
Toluene-ds surr. 99% 99% 98% 98% 98% / 97%" $9%
4-Bromofluorobenzene 96% 95% 83% 95% 98% / 93%" 97%
Dilution factor (DF) 1 1 1 1 7725 200
Notes :

ND - Analytes not detected at, or above the stated detection limit

RL - Reporting limit

DF - Dilution Factor

PQL - Practicai Quantitation Limit - Multiply RL by the DF to obtain the PQL for a specific sampie
J - Estimated value

E - Estimated value, over calibration range

* - Dilutien run

> 3//2?

Laboratory director i Uate

el

Onsite Environmental Laboratories, Inc. 5500 Bosceil Common, Fremont, CA 84538 Tel: (510) 490-8571  Fax: {510) 4903572



~=n ~n
ZED25 - 3C

LABORATORY QC REPORT ONSITE

EPA Method 8260 / 5030 b

Date sampled : 3/17/98 Project Manager: Tad Fox
Date received : 3/17/98 Client : Battelle
Date analvzed : 3/17,18/98 Project: Alameda Verification
Units : pg/L
Report # : 2E025.qac . Matrix : water
Lab ID Number M.Blank { M.Blank{ Spike L.CS Sampie 2ED28-12 MS 2EC25-12MSD | RPD
ciard 3/18 fevel Conc. | % recov. | 2E025-121 Conc. | % recov. Conc. | % recov. | %
ANALYTE RL ! ]
Vinyl chioride 50 No | ND 10 730 | 73% ND | | | |
Chioroethane so | no | nD | 1o 864 | 8% | ND | J } | f
1.1-Dichioroethene =9 ND ND 10 9.49 5% ND | 4713 | ea% | as1s | esm | 3%
I H i
trans-1,2-Dichioroethane 5.0 ND ND 10 10.01 100% ND | f
1,1-Dichloroethane 5.0 ND ND 10 9.87 $9% ND I i
cis-1,2-Dichicroethene 5.0 ND ND 10 966 | or% ND | '

I
1.1,1-Trichioroethane 5.0 ND ND 10 9.61 $6% ND L ! !
1.2-Dichloroethane 5.0 ND ND 10 10.90 109% ND 58.27 117% I 58.86 l 118% | 1.0%

{

Trichloreethene 5.0 ND ND 10 9.64 95% ND 48.65 97% 4866 | 97% é 0.0%
Tetrachlorcethene 5.0 ND ND 10 9.50 a6% ND | |
Benzene 5. ND ND 10 5.66 97% ND 47.85 96% a778 | 98% | 0.4%
Toluene .0 ND ND 10 2.91 ©9% ND 50.05 100% 49.48 | 99% | 1.2%
Ethyl Benzene 50 ND ND 10 .78 98% ND | |
Xylenes (total) 50 ND ND 30 2015 | 97% ND !
SURRQGATES |

1,2-Dichioroethane-d4 106% 102% 104% 106% 118%

Toluene-d8 surr. 6% 95% 99% 99% 100%

4-Bromofluocrobenzene 96% 95% 98% 6% 8%
Dilution Factor (DF) 1 1 1 1 1
Notes ; ND - Analytes not detected at. or above the stated detection limut

PQL - Practical Quantitation Limit - The calcutation of the PCL for each sampie is: PQL = RL™DF
RL - Reporting limit
ug/L - Micrograms per liter (FPB)

MS/MSD spike level - 50ug/L.

/o b

- Lacoratary Director - Daes

Crnsite Environmentai Laboratenes. Inc. 5500 Boscell Cormmon, Fremom: A 84538 el {510)490-8571 Fax: {(3101480-8572
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SCAPS
CHAIN-OF-CUSTODY RECORD

Anaiytical lLaboratory
Shipping Address:

560 Center Drive

Send Remaining Copies With Samples

Pory Hueneme, CA 93043-4328

NFESC Form 7/94COC

PROJECT NAMYE _ JORY _ ANALYSIS
\& AL UA ~\. h\mo MLrv>lop.c REQUIRED
SAMPLER(S): PRINTED NAME AND SIGNATURE - : 1A | 1A | IPA |ASTM|ASTM|ASTM
Jeo mtm ArZH \\%\ A 8 8 4 D D C
100 z237¢ pue Sl of2 1 ]2]411
Porf (Hrewewt, €A 93043 Numpewsize | L L 7 [ 8| 9} 3 [ 3 w JE02¢]
|sampLE]  DATE OF TIME OF GRAB | coMmP SAMPLE or 5 0 1a0.1] 3 | 6 rma.u
LD, COLLECTION| COLLECTION LOCATION CONTAINERS 7 8 REMARKS
Pib-ob ¥ 31 /46| 825 Am]| ¥ bSb-obv [ woa/ | Fesevved gL \
W1 %i7/58 | GasAm ]| b0V || s 7 R S— 0
Wdo3| 319/48 | 862 Am | v bsb-ob -V || Homl 7 1 ~03
Ay doy | %/19/48 | 8wz Am | v bbb~ 0p-V Lo e /" o4
SIGNATURE PRINTED NAME  |COMPANY/TITLE DATE TIME
Retinquished by: JeD) h%n~ﬂbz.&3. ( *&N\Q; MNEEL N\:\\_ \/ 0909
Received by: &bﬂ?mr?\\_ ?:.&..&\K:v(.vbw sl eru 3/072/28 84 oo
Retinquished by:
Recelved by:
Relinquished by: \
—x) W
Received by:
Commanding Officer Retain One Oa—u%
NFESC Page __ of __



3EQ35-CC

LABORATORY QC REPORT ONSITE
EPA Method 8260 / 5030 CBORNIORES. A,

Date sampled : 3/12-13/98 Project Vanager: Tad Fox
Date received : 3/13/98 Client : Battelle
Date analyzed : 3/13/98 Project: Alameda Verification
Units : ug/L
Report #: 3E635.qgac Matrix : water
Lab ID Number M.Blank | Spike LCS | Samgpie 2EQ24-06MS | 2E02406MSD | RPD
313 level Conc. | % recov. [ 2ED24-06| Conc. | %recov. | Conc. | % recov. | S
ANALYTE |  RL i | ! :
| i
Vinyt chloride 50 ND 10 8.06 3% | D ] 4
Chioroethane 50 ND 10 8.8 eo% | ND } :
i I .
1 1-Dichioroethene 50 ND 10 | ororo | 1o | osas | oss7r i cow | osaes | oto1m 1 22w
trans-1,2-Dichloroethene 50 ND 10 | 1031 | tesw N | !
. . 1 i
1,1-Dichloroethane 50 ND 10 | 1024 162% | ND
cis-1,2-Dichloroethene 5.0 ND 10 ! 10.00 l 100% ND | :
i | | :
1,1.1-Trichioroethane 5.0 ND. 10 | 10.01 100% ND i | i
1.2-Dichloroethane 5.0 ND 10| 1102 | 110% ND 5002 | 100% | s0@t | 102% | 16%
Trichioroethene 5.0 ND 10 973 7% ND 48.07 S8% ) 4900 | 98% | 19%
1 : !
Tetrachloroethene 50 ND 10 | 1001 | 1c0% | wD |
Benzene 5.0 ND 10 | g7 o7% | ND 4776 96% | 4902 | 98% | 26%
Toluene 50 ND 10 9.75 98% | ND 48.31 97% 4926 | 99% | 2.0%
Ethyl Benzene 50 ND 10 9.92 99% ND : !
Xylenes (total) 50 ND 30 | 2077 | eo% ND | |
SURROGATES 1 i :
1,2-Dichloroethane-d4 107% N 107% | 93% 96% R 97% | |
Toluene-d8 surr. 98% 97% il 96% 96% oo 98% | .
4-Bromofluorcbenzene 96% 9g% i - 01% 93% Sy 94% | -
Dilution Factor (DF) 1 1 o 1 1 T B ! g
Notes : ND - Analytes not detected at, or above the stated detection fimit

PQL - Practical Quantitation Limit - The caicutation of the PQL for each sample is: PQL = RL*DF
RL - Reporting iimit
ug/L - Micregrams per liter (FPB)

MS/MSD spike level - 50ug/L

“" Laboratory Director ED

Onsite Environmental Laboratones, Inc, SE200 Baosceil Common, Fremont, CA 94538 © Tal (510V400-8571 Fax: (510)490-8572



Bartelie - 2ED24 2

LABORATORY ANALYTICAL REPORT

VOLATILE ORGANICS BY GC/MS EPA 82604

ONSITE

ENVIRONMENT~
LABORATORES, NC

Date sampled : 3/14/98 Project Mgr: Tad Fox
Date received : 3/16/98 Client : Battelle
Date analyzed : 3/16/98 Project : Alameda Verification
Report#: 2E024.rpt Uhnits : neg/Ke
OEL Project Number: Battelle/Alameda Marrix : soil
Field ID Number B5A-185-314 B5A-135-314 B5A-205-314 ’
Lab ID Number M.Blank s 2E024-07 ‘ 2E024-08 2E024-09 :
Target Compounds RL |
Vinyl chloride 5.0 ND ND 5 ND ND
Chioroethane 5.0 D ND % ND ND f
1,1-Dichloroethene 5.0 ND ND ND ND
trans-1,2-Dichloroethens 5.0 ND ND ND ND
1,1-Dichlaroethane 5.0 ND ND ND ND ;
cis-1, 2-Dichioroethene 5.0 ND ND ND ND }
1,7.1-Trichioroethane 5.0 ND ND ND ND |
1,2-Dichlorosthane 5.0 ND ND ND ND ?
Trichioroethene 5.0 ND ND ND ND |
Tetrachioroethene 5.0 ND ND ND ND
Benzene 5.0 ND ND ND ND :
Toluene 5.0 ND ND ND ND l
Ethyt Benzene 5.0 ND ND ND ND i
Xylenes (totall 5.0 ND ND ND ND i
1,2-Dichioroethane-d4 106% 111% 110% 108%
Toluene-d8 surr. 99% 97% 98% 7%
4-Bromofluorobenzene 96% 94 % 94% 94%
Dilution factor (DF) 1 1 1 1 i

Notes :

ND - Analytes not detected at. or above the stated detection iimit

RL - Reporting limit
DF - Dilution Factor

PQL - Practicat Quantitation Limit - Multipiy RL by the DF to obtain the PQL for a specific sampie

J - Estimated value

E - Estimated value. over calibration range

* - Difution run

Darte

Laboratory director

Inc. ) 5500 8 i C Fr . CA 34638 Tal: (510} 490-8571  Fax: (5101 490-8572

Onaite Envir ¢ &



Barrslle - 2E024_3

LABORATORY ANALYTICAL REPORT
VOLATILE ORGANICS BY GC/MS EPA 82604

ONSITE

ENVIRONMENT- _
LABORATORES, .

Date sampled : 3/16/98 Project Mgr: Tad Fox
Date received : 3/16/98 Client : Battelle
Date anaiyzed : 3/16/98 Project : Alameda Verification
Report #: 2E024.rpt Units : pg/L
OEL Project Number: Battelle/Alameda Martrix : water
Fiedd {D Number B5C-G4D-3186 B5C-G6-316 B5C-G5D-316 ;
Lab ID Number 2EQ24-10 2EQ24-11 2E024-12 {
Target Compounds RL
Vinyl chioride 5.0 ND ND ND |
Chioroethane 5.0 ND ND ND |
1,1-Dichloroethene 5.0 ND ND ND ?
trans-1.2-Dichioroethene 5.0 ND ND ND
1.1-Dichloroethane 5.0 ND ND ND 3
cis-1,2-Dichiorcethene 5.0 ND ND ND |
1.1.1-Trichioroethane 5.0 ND ND ND i
1,2-Dichloroethane 5.0 ND ND ND %
Trichloroethene 5.0 ND ND ND |
Tetrachioroethene 5.0 ND ND ND ‘
Benzene 5.0 ND ND ND ? :
Tolusne 5.0 ND ND ND :‘ i
Ethyl Benzene 5.0 ND ND ND
Xvienes {totai) 5.0 ND ND ND
1.2-Dichloroethane-d4 102% 108% 117%
Toluene-d8 surr. 100% 99% 97%
4-Bromofiucrobenzene 95% 96% 98% |
Dilution factor (DF} ] 1 1 |

Notes :

ND - Analytes not detected at, or above the stated detection limit

RL - Reporting limit
DF - Dilution Factor

PQL - Practicat Quantitation Limit - Muitiply RL by the DF to obtain the PQL for a specific sample

J - Estimated vaiue

E - Estimated value, over calibration range

® . Dilution run

5/5,/78

Dare

Laboratory director

Cnaits Enwit i ine. Inc. 5500 Bascell Common, Fremont, CA 94538 Tat: 1510 490-8571 Fax: 1510) 490-8572



2EJZ4-CQC

LABORATORY QC REPORT ONSITE
EPA Method 8260 / 5030 SERATORES BT

Date sampled : 3/13-16/98 Project Manager: Tad Fox
Date received : 3/16/98 Client : Battelle
Date analyzed : 3/16/98 Project: Alameda Verification
Units : ug/L
Report# : 2E024.qac Matrix : water
Lab ID Number M.Blank | Spike LCS | sampie 2502406 MS | 2ED2406MSD . RPD
6 level Cone. i % recov. |ZE-324-06 Cane. i %recov. | Conmc. | % recov. : %
ANALYTE RL ] i y
Vinyl chioride 5.0 ND 10 | 781 | 6% | wno | = I !
Chicroethane 5.0 ND 10 | 900 | 0% | O !
| ; i :
1,1-Dichloroethene 5.0 ND 10 | 1017 1 102% | 5485 114.99 121% | 12255 1 136% 3.4%
trans-1.2-Dichioroethene 5.0 ND 10 | 1045 | 105% | wD '
1,1-Dichloroethane 50 ND 10 | 1043 | 4% | wnD | * |
cis-1,2-Dichloroethene 5.0 ND 10 10,29 103% | MD | | ‘ ’
1,1,1-Trichioroethane 50 ND 10 | 1047 | 102% | wD [ |
1.2-Dichicroethane 5.0 ND 10 11.38 114% i ND £5.75 112% 57.54 | 116% 3.8%
Trichloroethene 50 ND 10 10.01 100% | ND 4358 97% 4954 | 9g% 2.0%
i b
Tetrachloroethene 50 ND 1 10.03 100% | ND ! | }
Benzene 5.0 ND 10 9.89 %% | wD ' 4805 | 98% | 4840 | 9% - 8%
Toluene 5.0 ND 10 | 1005 101% | ND I 43.06 | 96% 4937 | 98% - 27%
Ethyl Benzene 50 ND 10 1009 | 101% ND |
Xylenes (total) 5.0 ND 30 | 3047 | 102% ND |
SURROGATES | i T
1,2-Dichloreethane-d4 107% 4 108% 4ot o] 101% 109% . 4111% | ;
Toluene-d8 surr, 97% |- 98% [ .| 96% $8% o 98% i
4-Bromofluorabenzene 95% | . 100% oo ) 9d% 97% S a7% | !
Dilution Facter (DF) 1 - 1 R 1 | 1 e | !
Notes : ND - Analytes not detected at. or above the stated detection limit

PQL - Practical Quantitaticn Limit - The calcutation of the PQL for each sample is: PQL = RLDF
RL - Reporting limit
ug/l. - Micrograms per liter (PPE)

MS/MSD spike level - 30ug/L

5/5,/7/

#Laboratory Director " Date

Onsite Environmental Laboratories, inc. 200 Bosceil Commen. Fremont, CA 94528 Tal: (5100490-8571 Fax: '510)490-8572



Battelie - 2E024_1

ONSITE

ENVIRONMENTAL
LABORATORES, HC.

LABORATORY ANALYTICAL REPORT -

VOLATILE ORGANICS BY GC/MS EPA 8260A

Date sampled : 3/13-14/98 Project Mgr: Tad Fox
Date received : 3/16/98 Client : Battelle
Date analyzed : 3/16/98 Project : Alameda Verification
Report#: 2E024.rpt Units : pg/L
OEL Project Number: Battelle/Alameda Matrix : water
Field 1D Number BSC-01-313 | BSC-06-313 t B5C-G3-313 | BSC-G5-313 | B5B-02-314 | BSA-18314
Lab ID Number 2E024-01 2E024-02 ‘ 2E024-03 2E024-04 2E024-C5 t 2632406
Target Compounds RL | | i
Vinyt chioride 5.0 ND BAE | ND | ND ND | ND
Chicroethane 5.0 14 3300 | ND ND ND i ND
1.1-Dichioroethene 5.0 ND 810" | ND ND 320% | 55 E
trans-1,2-Dichicroethene 5.0 ND ND i ND ] NT ND % ND
1 1-Dichloroethare 5.0 ND 25000*E | ND ‘ 5.1 ND ND
cis-1.2-Dichloroethens 5.0 ND 12 | ND 7.3 ND ND
1.1.1-Trichloroethane 50 ND 450 | ND ND ND ND
1.2-Dichlorcethane 5.0 ND 20 | ND ND ND ND
Trichioroethene 5.0 ND 23 | ND ND ND ] ND
Tefrachioroethene 5.0 ND ND i ND ND ND | ND
Benzene 5.0 ND ND | ND ND ND ND
Toluene 5.0 ND ND ND ND ND NG
Ethyl Benzene 5.0 ND ND ND ND ND ND
Xylenes (total) 50 ND ND ND ND ND ND
Methylene chicride 5.0 ND 5.7 i ND ND ND | ND
1.2-Dichioroethane-d4 98% 106% /104%* | 101% 101% 99% / 104%" 101%
Toiuene-d8 surr, 26% S6% / 99%" 97% 97% 98% / 98%" S6%
4-Bromoftucrobenzene 93% 93% / 95%" 94% 94% 95% / 95%" 94%
Dilution factor (DF) 1 17100 1 1 1/5° 1 i

Notes :

ND - Anaiytes not detected at, or above the stated detection limit

RL - Reporting limit

DF - Dilution Factor

PQL - Practical Quantitation Limit - Muitiply RL by the DF to obtain the PQL for a specific sample
J - Estimated value

E - Estimated value, over calibration range

* - Dilution run

=/6,7F

< Laboratory director Date

Onsite Environmental Laboratories, Inc. 5500 Boscell Comman, Fremont, TA'94538 Tel: {S10) 490-8571  Fax: {(510) 450-8572



Batteile - 25025 _1

ONSITE

LABORATORIES, NC.
LABORATORY ANALYTICAL REPORT -
VOLATILE ORGANICS BY GC/MS EPA 8260A
Date sampled : 3/17/98 . Project Mgr : Tad Fox
Date received : ‘ 3/17/98 Client : Battelle
Date analyzed : 3/17/98 Project : Alameda Verification
Report#: 2E025,.rpt Units : pg/L
OEL Project Number: Battelle/Alameda Matrix : water
Field ID Number Alavid01 Alavid0z2 Alavid03 Alavid04
Lab ID Number 2E025-01 2EQ25-02 2E225-03 2E025-04
Target Compounds RL
Vinyl chloride 5.0 ND ND ND ND
Chioroethane 5.0 §10 D 1100 4 1000 J i
1,1-Dichloroethene 5.0 650 J D ND | ND i
trans-1,2-Dichloroethene 5.0 ND ND ND | ND !
1,1-Dichloroethane 5.0 14000 18000 18000 13000
cis-1.2-Dichioroethene 50 24000 25000 26000 25000
1,1.1-Trichlcroethane 5.0 20000 24000 2308 J 2700
1.2-Dichleroethane 5.0 ND ND ND ND
Trichloroathene 5.0 88000 E 1106000 33000 33000¢
Tetrachloroethene 5.0 710 J D 1200 J 1100 J
Benzene 5.0 ND ND ND ND
Toluene 5.0 2100 2300 1900 J 1400 J
Ethyl Benzene 5.0 ND ND ND ND
Xylenes (totai) 5.0 1600 D 1100 J D
Freon 113 5.0 3200 J 3900 J ND ND
Methyiene chicride 5.0 560 J D . ND ND
1,2-Dichlorcethane-d4 105% 100% 105% 99%
Toluene-d8 SuIT, 97% 98% 97% 98%
4-Bromofluorcbenzene 84% 95% 94% 94% |
Ditution factor (DF) 200 200 1C00 500 B
Notes :

ND - Analytes not detected at, or above the stated detection limit

RL - Reporting limit

DF - Dilution Factor

PQL - Practical Quantitation Limit - Muitiply RL by the DF to obtain the PQL. for 2 specific sampie
J - Estimated vaiue

E - Estimated value, over calibration range

D - Diluted out

75y %

Laboratory director Date

Onsite Environmental Laboratories, Inc, 5500 B: il C Fr t, CA 84538 Tel: {510) 490-8571  Fax: (510) 490-8572



TINKER AFB, OKALAHOMA
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GROUNDWATER ANALYSIS REPORT
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™

Lead Validation Effort -TINKER AFB, OK - Groundwater Report

CASE NARRATIVE

Project Manager: Chris Perry and Jerry Tompkins

Project Field Manager: Tad Fox

Client: Battelle Memorial Institute, Inc.

Purchase Order Number: 141152

Sampling Dates: November 6,7,8 9th, 1998

Mobile Lab: ONSITE Environmental Lab Close Support Lab - Picatinny Army Arsenal
Chemist: Elizabeth Gomez

Analysis Performed: Groundwater VOC via SW846-5030/8260B

The analytical data in this report has been reviewed and compiled for use as screening data
for volatile organic compounds in groundwater volatile organic compounds. The ONSITE
Quality Assurance Manual and SW-846 Method 8260B was used as a basis of review for
this data set. QC summary has been provided in the case narrative highlighting any

problem regarding this data set.

For ONSITE Environmental Laboratories, Inc.

90%»‘/’ [ //(&VA Date: Z2ca.tle— 5, /755
(John V. Hawkins
East Coast Regional Manager

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320
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Overview

The samples and associates QC samples were prepared or extracted and analyzed
according to procedures described in SW846 Methods 5030/8260B. Any difficulties
encountered will be outlined in the case narrative. General description of the methods of
analysis are discussed.

Groundwater Analysis -VOCs

Volatiles (VOCs) were collected in 40 mL volatile bottles with no headspace. Samples
were loaded into the purge-trap-desorb unit interfaced with the GC/MS system. 10 mL of
groundwater was loaded into the purge device.

Internal standards and surrogates were added to 10 mL solvent free water and placed into
the purge chamber to monitor purging and desorbtion efficiency. These were added
directly to the groundwater samples. Once sample is loaded the sample is purged into the
analytical trap (Four component chemical trap) that strips out volatile compounds (BP -30
to 200 degrees C). Compounds in the sample as well as surrogates and internal standard
are concentrated unto the trap. After water vapor is removed from the trap the trap is
ballistically heated to 200 degree C to transfer the compounds to the gas chromatography
column.

This column specifically designed to separate volatiles is slowly heated to elute the
compounds of interest into the detector. The mass spectrometer detector is a universal
detector responding to chlorinated, aromatic and aliphatic compounds. The GC/MS is set
to scan between mass 35 and mass 300 allowing identification of many volatile chemicals.
A mass spectral library of EPA/NITS database is available to positive identify compounds.
Both retention time and mass spectral information are saved in the sample data file.
Comparison of the unknown with calibration compounds is made and quantitation is
performed.

Method Quality Assurance Parameters

Initial Calibration

An initial calibration is performed with all compounds of interest. Aliquots of known
standards are prepared and analyzed as described above. A calibration curve composed of
10, 25, 100, 250, and 500 is developed. The individual response factors are established for
each compound of interest. Sample quantitation is performed using the area response of
key ions identified and measured by the GC/MS system.

Mass Calibration



Every 12 hours the GC/MS mass calibration is checked by injection of 50 ng 4-
Bromofluorobenzene (BFB) into the analytical system. The mass calibration is thus
checked by the GC/MS system and compared with method performance criteria
established in SW 846 8260B. If BFB criteria is not met then corrective action is
performed. '

Continuing Calibration

Continuing Calibration verification is made every 12 hours to assure that the initial
calibration is valid. If response factors are out of set method specific criteria then
corrective action must be performed.

Method Blank

Analysis of laboratory reagents is performed to assure that laboratory contamination is not
reported as compounds of interest in site samples. This is performed every 12 hours or
after high samples. Contaminates must be less than the reporting limit. Any contaminates
found in the Blank must be noted and samples denoted with B qualifier. If blank is
contaminated then corrective action must be performed.

Surrogate Standard Recoveries and Internal Standard Areas

Surrogate Standard recoveries are monitored to evaluate performance of the purge-trap-
desorb system and the GC/MS system. Internal Standard areas are monitored to assure
that the GC/MS sensitivity is in control. If these parameters are out then corrective action
is performed.

Spike Duplicate/Replicate Analysis

The most appropriate evaluation of soil and groundwater sample analysis precision is
spiked replicate or duplicate analysis. Recoveries and precision is monitored.

Reporting Limit

Reporting limit for soils using the low level direct purge protocol yields a reporting limit
of 1 to 10 ug/kg (ppb). Water reporting limit for groundwater is 1 to 10 ug/L (ppb) per
component.



Lead Validation Effort -TINKER AFB, OK - Groundwater Report

RESULT SHEETS

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



Laboratory Analytical Results- GROUNDWATER SAMPLES

LNSIE EAVIFORMENa wLabliaidiigs, k.

Client Namie : Battelle
Project Name/No. : Tinker Validation
Sample ID. SB2-40-116 SB3-40-116
Lab ID No. 3035-601 3035-002
Time 10:41 PM 11:36 PM
Date analvzed 11/16/98 11/16/98
1 1
Anaivte MDL | RL
Bromochtoromethane 0.02 1
Dichiorodfiucromethane Q.41 1
Chioromethane 028 1
Viny! chloride (ceg) 0.29 1
Bromomethane 0.16 1
Chiorotrifilucroethene 0.06 1
2,2-Dichioro-1, 1, 1-trifluoroethane 0.18 1
T richiorofiuoromethane 0.11 1
Chiorosthane 0.57 1
1,1,2-Trichloro-1,2, 2-trifluoroethane 0.08 1
Methylene chloride 0.11 1
Acetone 0.57 10
Carben Disuifide 0.04 1
1,1-Dichloroethene (cee) 0.03 1
llodomethane 0.04 1
1,1-Di 1ane 0.03 1
trans-1,2-Dichicroethene 0.05 1
Vinyl Acetate 006 | 10
cig-1,2-Di 0.03 1
2,2-Dichioropropane 0.02 1
Chioroform (cec) 005 1
1,2-Di 0.03 1
2-B e 0.25 10
1,1,1-Trichioroethane 0.05 1
Carbon tetrachioride 0.07 1
1,1-Dichioropropene 0.10 1
1,2-Dichioropropane (cce) 0.10 1
Sromodichicromethane 2.09 1
Dibromemathane 0.12 1
jcis-1,3-Dichicropropene 0.08 1
Trichtoroethene 0.09 1
Benzene 0.11 1
2-Chioroethylvinyiether 0.03 il
1,.3-Dichioropropane 0.03 1
Dibromochioromethane 0.08 1
1,2-Diby 0.18 1
trans-1.3-Oi 0.05 1
1,1,2-Trichloroethane 0.09 1
4-methy| 2-Pentancne 0.08 10
2-Hexanone 007 |- 10
Tetrachioroethene 0.16 1
1-Chiorohexane 0.04 1
1,1.1.2-Tetrachloroethane 0.03 k]
Bromoform 0.04 1
1,1,2.2-Tetrachioroethane 0.42 1
Toluene (¢cc) 0.10 1
Chlarobenzene 0.05 1
Ethyl benzene (ccc) 0.09 1
Styrene 0.02 1
m,p-Xyiene 0.18 1
o-Xyiene 0.06 1
1.3-Dichlorobenzens 0.13 1
1,4-Dichlorobenzens 0 18 1 K
n-Buiy benzene 0.18 1 D
1,2-Dichlorobenzene 0.41 1
propyt benzene 0.09 1 ND
1,2.3-Trichloropropane 0.17 1 ND
Eromobenzene 0.07 1 ND
n-Propyibenzene 0.13 1 ND
2-Chic 0.11 1 ND
4-Chicrotoluene 0.14 1 ND
1,3, 5Trimethy! benzene 0.11 1 ND
tert-Butyl benzene 0.12 9 ND
1,2, 4-Trimethyl benzene 0.14 1 ND
sec-Butyl benzene Q.15 1 ND
p-isopropyi toluene 0.16 1 ND
1.2-Dibromo-3-chloropropane 0.24 1 ND ND
1,2,4-Trichlarobenzene 0.05 1 D ND
Hexachloroputadiens 0.06 1 ND ND
Naphthalene 0.72 1 ND
1,2,3-Trichiorchen zana 0.04 1 ND
Thibromofiugromethane 85-118% 6% 101%
Toluene-dB 88-110% 110% 103%
4-Bromofiuoromethane 86-115% 105% 100%

Matrix :
Units :

water
ug/

3035.RPT



Onsite Environmental Laboratories, inc.

Laboratory Analytical Results- GROUNDWATER SAMPLES

Final Results

Client Name : Battelle Matrix water
Project Name/Mo. : Tinker Validation Units : ugfl
Sample ID. TB3-85-118 R TB4-68-117 R SB4-MP40-116 TB3-160-118 TB6-40-119 TB4-61-119
Lab ID No. 3035-014 3035-006 3035-004 3035-009 3035-016 3035-017
Time 1:36 PM 2:05 PM 233 PM 3:01 PM 3:58 PM 4:26 PM
Date snalyzed 11/15/98 11/19/98 11/19/98 11/19/98 11/19/98 11/19/98
1 1 10 10 50 50
Analvte MDL | RL
Bromochloromethane 0.02 ] ND ND
Dichiorodifiucromethane 0.41 1
Chloromethane 0.28 1
Vinyl chloride {cec) 0.28 ki
Bromomethans 0.16 1
Chiorotrifiuoroethene 0.06 1
2,2-Dichloro-1,1, 1-trifluoroethane 0.18 1
Trichiorcfiucromethane 0.11 1
Chioroethane 0.57 1
1,1,2-Trichlore-1,2, 2-rifluoroethane 0.08
Methyiene chioride 0.11
Acetone 0.57 10
Carbon Disulfice 0.04 1
1,1-Dichloroethene {cec) 0.03 1
lodomethane 0.04 1
1,1-Dichiorcethane 0.03 1
trans-1,2-Dichicroethene 0.05 1
Viny! Acetate 0.06 10
cis-1,2-Dichloroethene 0.03 1
|2,2-Dichioropropane 0.02 1
Chioroform {cec) 0.05 1
1,2-Dichl 0.63 1
2-Butanone 0.25 10
1,1, 1-Trichlorgethane 0.05 1
Carbon tetrachioride 0.07 1
1,1-Dichloropropene 0.10 1
1,2-Dichloropropane {ccc) 0.10 1
| Bromodichloromethane 0.08 1
Dibromomethane 0.10 1
cis-1,3-Dichloropropene 0.08
Trichioroethene 0.08
Benzene 0.1
2-Chloroethylvinylether 0.03 1
1.3-Dichicropropane 0.03 k|
Dibromochloromethane 0.08 1
1,2-Dibromoethane 0.18 1
trans-1,3-Dichloropropene 0.05 1
1,1, 2-Trichloroethane 0.08 1
4-methyl 2-Pentancne 0.08 10
2-Hexanone 0.07 10
Tetrachloethene 0.16 1
1-Chiorohexane 0.04 1
1,1.1,2-Tetrachiorcethane 0.03 1
Bromoform 0.04 1
1,1,2,2-Tetrachloroethane 0.42 1
Toluene {ccc) .10 1
Chiocrobenzene 0.05 1
|Ethy! benzene (cec) 0.09 1
|Styrene 0.02 1
m,p-Xylene 0.18 1
o-Xylene 0.06 i
1,3-Dichlorcbenzene 0.13 1 ND
1,4-Dichlorobenzene 0.15 1 ND
n-Butyl benzene 0.19 1 ND
1,2-Dichiorobenzene 0.11 1 ND
isopropy!l benzene 0.09 1 ND
1,2,3-Trichloropropane 0.17 1 ND ND ND ND ND ND
Bromgbenzene 0.07 1 ND ND ND ND ND ND
n-Propyibenzene 0.13 1 ND ND ND ND ND ND
2-Chilorotolugne 0.11 1 ND ND ND ND ND ND
4-Chiorefoluene 0.14 1 ND ND ND ND ND ND
1,3.5-Trimethyl benzene 0.1 1 ND ND ND ND ND ND
tert-Buty! benzene 0.12 1 ND ND ND ND ND ND
1,2.4-Trimethyl benzene 0.14 1 ND ND ND ND ND ND
sec-Butyl benzene 0.15 1 ND ND ND ND ND ND
p-isoprepyl toluene 0.16 1 ND ND ND ND ND ND
1,2-Dibromo-3-chloropropane 0.21 1 ND ND ND NG ND ND
1,2 4-Trichlorobenzene 0.05 1 ND ND ND ND D ND
Hexachlorobutadiene 0.08 1 ND ND ND ND D ND
Naphthaiene 0.72 1 ND ND ND ND ND ND
1,2,3-Trichlorobenzene 0.04 1 ND ND NQ NC ND ND
Dibromofiuoromethane 86-118% 106% 02% 107% 114% 115% 106%
Toluene-d8 88-110%4 109% 10% 107% 108% 110% 10B%
4-Brormofiuoromethane 86-115% 109% 04% 59% 110% 112% 109%

3888 RPT



Cnsite Environmental Laboratories, Inc. Final Resuits
Laboratory Analytical Results- GROUNDWATER SAMPLES
Client Name : Battelie Matrix : water
Project Name/MNo. : Tinker Validation Units : ught
Sample ID. TB3-150-118 $B3-40-116 TB3-40-116 TBA-118 R TB3-109-118R TB3-120-118 R
Lab ID Nao. 3035-011 3035-002 3035-005 3035-008 3035-012 3035-013
Time 3:57 AM 4:40 AM 5:08 AM 12:12 PM 12:40 PM 1:08 PM
Date analyzed 11/20/98 11/20/98 11/20/98 11/19/9% 11/19/98 11/19/98
50 200 50 1 1 1
Analyte MDL | RL
I8romochioromethane 0.02 ND ND ND ND ND ND
Dichiorodiftuoromethane 0.41 ND ND ND ND ND ND
Chioromethane 0.28 3 ND ND ND ND ND ND
Viny! chioride (ecc) 0.28 1 ND 5] ND ND ND N
Bromomethane 016 1 ND ND ND ND ND ND
Chiorofrifiuorosthene 0.06 1 ND ND ND ND ND ND
2,2-Dichioro-1, 1, 1-triflucroethane 0.18 1 ND ND ND ND ND) ND
Trichloreffusromethane 0.11 1 ND ND ND ND ND ND
Chiorgethane 0.57 1 ND ND ND ND_ ND ND
1,1,2-Trichiore-1,2, 2-triflucroethane 0.08 1 ND ND ND ND ND
Methylene chioride 0.1 1 ND N ND 3
Aretone 0.57 10 ND
Carbon Disulfide 0.04 1 ND
1,1-Dichloroethene {¢cc) 0.03 1 N
lodomethane 0.04 ND
1,1-Dichloroethane 0.03 ND
trans-1,2-Dichioroethene 0085 ND
Viny! Acetate 0.06 10 ND
cis-1,2-Dichloraethene £.03 1 ND
2,2-Dichioropropane 0.02 1 ND
Chigreform {ccc) 0.05 1 ND
1,2-Dichloroethane 0.03 1 ND
2-Butanone 0.25 10 ND
1,1, 1-Trichloroethane: 0.05 1 ND ND
Carbon tetrachioride 0.07 1 ND ND ND
1,1-Dichloropropene 0,10 1 ND ND
1,2-Dichioropropane {ccc) 0.10 1 D NL
Bromodichloromethane 0.09 1 D ND
Dibromomethane 0.18 1 ND
cie-1, 3-Dichloropropene 0.08 ki
Trichiorosthene 0.09 1
Benzene 0.11 1
2-Chioroethylvinylether 0.03
1,3-Dichloropropane 0.03
Dibromochioromethane 0.08
1,2-Dibromoethane 0.18 ]
trans-1,3-Dichloropropene 0.05 1
1.1, 2-Trichloroethane 0.09 1
4-methyl 2-Pentanone 6.08 10
2-Hexanone 0.07 10
Tetrachloroethene 0.16 1
1-Chicrohexane 0.04 1
1,1,1,2-Tetrachloroethane 0.03 1
Bromoforim 0.08 1
1,1,2,2-Tetrachloroetirane 0.42 1
Toluene {cce) 0.10 1
Chiorobenzene 0.05 1
Ethy] benzene (cec) 0.09 1
Styrene 0.02 1
m,p-Xylene 0.18 1
o-Xylene 0.06 1
1,3-Dichiorobernzene 0.13 1
1,4-Dichlorobenzene 0.15 1
n-Butyl benzene 0.19 1
1,.2-Dichlorobenzene 0.11 1
isopropyl benzene 0.08 1
1,2,3-Trichloropropane 0.17 1
Bromobenzene 0.07 1
n-Propyibenzene 0.13 1
2-Chiorotoluene 0.11 1
A-Chloroteluene 0.14 i
1.3 5-Trimethy! benzene 0.1t 1
tert-Buty! benzene 0.12 1
1,2,4-Trimethyl benzene 0.14 1
sec-Buty! benzene 0.15 1
p-Isopropyl toluerre 0.16 1
1,2-Dibromo-3-chloropropane 0.21 1
1,2,4-Trichjorabenzene 205 1
Hexachiorobutadiene 0.06 1
Naphthatene 0.72 1
1,2,3-Trichlorobenzene 0.04 1 ND D
Dibromofiucromethane 86-118% 108% 102% 03%. 07% 103% 107%
Tolugne-d8 86-110% 108% 106% 7% 9% 109% 110%
4-Bromofluoromethane 86-115% 99% 102% 01% 103% 114% 110%

~S838P T




Onsite Environmental Laboratories, inc.

Laboratory Analytical Results- GROUNDWATER SAMPLES

Final Results

Client Name : Battelie Matrix - water
Project Name/No. : Tinker Validation Units ugh
Sampie . TB6-108MP-119 TB3-165-119 SB2-40-116 SB4-40-116 TB3-140-118 TB3-165-118
Lab ID No. 3035-024 3035-023 3035-001 3035-003 3035-007 3035-010
Time 1:09 AM 1:37 AM 2:05 PM 2:33 AM 3:01 AM 3:29 AM
Date analyzed 11/20/98 11/20/98 11/20/98 11/20/98 11/20/98 11/20/98
1 20 30 50 50 50

Analyte MDL | RL

Bromochioromethane 0.02 1 ND ND ND ND ND ND
Dichlorodifiucromethane D41 1 ND ND NE ND ND
Chicromethane 0.28 3 ND_ ND D ND ND
Vinyl chioride (cec) 0.29 1 ND ND ND ND ND
Bromomethane 0.16 1 ND ND ND ND ND
Chiorotrifluoroethene 0.08 1 ND ND ND ND ND
2,2-Dichloro-1, 1, 1-trifucroethane 0.18 1 ND ND ND ND ND
Trichiorofiuoromethane 0.14 1 ND ND ND ND ND
Chioroethane 0.57 1 ND ND ND ND ND
1,1,2-Trichloro-1,2,2-triflugrosthane 0.08 1 ND ND ND ND ND
[Methylene chioride 0.1 1 ND ND NE ND ND
Acetone 0.57 10 ND ND NEY ND ND
Carbon Disutfide 0.04 1 ND ND ND ND ND
1,1-Dichloroethene {cec) 0.03 1 ND ND ND ND ND
lodomethane 0.04 1 ND ND ND ND ND
1,1-Dichloroethane 0.03 1 ND ND ND ND ND
trans-1,2-Dichloroethene 0.05 1 ND ND WD ND ND
Vinyl Acetate 0.06 10 ND ND ND ND ND
cis-1,2-Dichloroethens 0.03 i 334

2,2-Dichioropropane 0.02 1

Chianoform (cec) 0.05 1

1,2-Dichloroethane 0.03 1

2-Butanone 0.25 10

1,1, 1-Trichicrosthane 0.05 +

Carbon tetrachloride 0.07 1

1,1-Dichloropropene 0.10 1

1, 2-Dichioropropane {ccc) 0.10 4

Bromodichloromethane 0.09 1

Di hane 0.10 1

¢is-1,3-Dichloropropene 0.08 1

Trichioroethene 0.09 1

|Benzene 011 1

2-Chloroethyivinyiether 0.03 1

1,3-Dichioropropane 0.03 1

Dibromochlorgmethane 0.08 1

1,2-Dibromoethane 0.18 k

trans-1,3-Dichioropropene .05 1

1,1,2-Trichisroethane 0.03 1

4-methyl 2-Pentanone 0.08 10

2-Hexanane 0.07 10

Tetrachigroethene 0.16 1

1-Chlorohexane 0.04 1

1,1,1,2-Tetrachioroethane 0.03 1

Bromoform 0.04 1

1,1,2,2-Tetrachloroethane 0.42 1

Toluene (ecc) 0.13 1

Chlorobenzene 0.05 1

Ethyl benzene (cec) 0.08 1

Styrene 0.62 1

m,p-Xylene 0.18 1

o-Xylene 0.06 1

1,3-Dichlorobenzene 0.13 1

1.4-Dichlorobenzene 0.15 ki

n-Buty! benzene 0.19 1

1,2-Dichlorobenzene 0.11 4

Isopropy! benzene 0.09 1

1,2,3-Trichloropropane 0.17 1

|Bromotenzene 0.07 1
|n-Prapyibenzene 0.13 1

2-Chieroteluene 0.11 1

4-Chlorototuene 0.14 1

1,3,5-Trimethyl benzene 0.11 1

tert-Buty} benzene 0.12 1

1,2, 4-Trimethyl benzene 0.14 1

sec-Butyl benzene Q.15 1

p-isopropyl toluene 0.16

1,2-Dibromo-3-chloropropane 3.21

1.2 &-Trichlorobenzene 0.05 1

Hexachlorobutadiene 0.06 1

Naphthajene 0.72 1

1,2,3-Trichlorobenzene 0.04 L_

Dibromoflucromethane 86-118% 101% 08% 105% 101% 103% 105%
Toluene-d8 88-110% 107% 07% 108% 104% 104% 108%
4-Bromofiuoromethane 86-115% 8% 01% 103% 97% 98% 101% T




Onsite Environmental Laboratories, inc.

Laboratory Analytical Results- GROUNDWATER SAMPLES

Final Results

Client Name ! Battelle Matrix : water
Project Name/No. : Tinker Validation Units : Lig/t
Sample ID. ‘TB&-70-119 TB&-106-119 TB6-105MP-119 TB6-104-119 TB6-93-119 TB6-78-11%
Lab ID Ne. 3035-015 3035-018 3035-019 3035-020 3035-021 3035-020
Time 10728 PM 10:52 PM 11:17 PM 11:45 PM 12:13 AM 12:41 AM
Date analyzed 11/19/98 11/19/98 11/19/98 11/19/98 11/20/98 11/20/98
1 1 1 1 1 1
Analyte MDL ! RL
Bromochloroimethane 0.02 1 ND ND ND ND ND ND
Dichiorodifiucromethane 0.41 1 ND ND NE ND ND ND
Chioromethane 0.28 1 ND ND ND) ND___ ND ND_
Vinyl chloride (ccc) 0.29 1 ND NEY ND ND ND ND
Bromomethane 0.18 k] ND ND ND NE ND ND
Chiorotriflugroethene 0.06 1 ND ND ND ND D ND
2,2-Dichioro-1,1, 1-trifluoroethane 0.18 1 ND ND ND ND D ND
Trichlorofiucromethane 0.41 WD ND ND ND ND D
Chloroethane 0.57 ND ND ND NE ND D
1.1,2-Trichloro-1,2, 2-triflucroethane 0.08 ND ND ND ND ND ND_
Methylene chioride 0.11 1 3
Acetone 0.57 10
Carpon Disulfide 0.04 1 ND
1,1-Dichloroethene {cce) 0.03 1 ND
lodomethane 0.04 1 ND
1,1-Dichloroethane 0.03 1 ND
trans-1,2-Dichloroethene 0.05 1 ND
Viny! Acetato 0.06 10 ND
cis-1,2-Dichioroethene 0.03 1 ND
2,2-Dichloropropane 0,02 1 ND
Chioroferm (cce) 0.058 1 ND
1,2-Dichloroethane 0.02 4 ND
2-Butanone 0.25 10 ND
1,1,4-Trichicrosthane 0.05 1 ND
Carbon tetrachloride 0.07 1 ND
1,1-Dichicropropene 0.10 D )
1,2-Dichloropropane (ctc) .10 4 ND ND ND ND
Bromodichloromethane 0.09 1 ND ND D
Dibromomethane 0.10 1 ND ND ND
¢ls-1,3-Dichloropropene 0.08 i ND ND ND
Trichioroethene 0.08 9 ND ND ND
Benzene 0.1 1 ND ND ND
2-Chiaroethyivinylether 0.03 i ND ND ND
4,3-Dichloropropane 0.03 1 ND ND ND
Dibromochloromethane 0.03 1 ND ND ND
1,2-Dib 0.18 4 WD ND ND
trans-1,3-Dichloroptopene 0.05 1 ND ND ND
1,1,2-Trichtoroethane 0.08 1 ND ND ND
4-methyl 2-Pentanone 0.08 10 ND ND ND
2-Hexanone 0.07 10 WD ND ND
Tetrachloroethene 016 1 D ND ND
1-Chiorohexane 0.04 D ND ND
1,1.1.2-Tetrachioroethane 0.03 1 ND D ND
Bromotorm 0.04 1 ND D ND
1,1,2,2-Tetrachioroethane 0.42 ND D ND
Toluene {coe) 0.10 1 ND D ND
Chilcrobenzene. 0.05 1 ND ND ND
Ethyl benzene (ccc) 0.09 1 ND ND ND
Styrene 0.02 1 ND ND ND
m,p-Xylene 0.18 1 ND ND ND
o-Xylene 0.06 1 ND ND ND
1,3-Dichiorobenzene 0.13 1 ND ND ND
1,4-Dichiorobenzene 8.15 1 ND ND ND__
n-Butyl benzene 0.19 1 ND ND ND
1,2-Dichlorabenzene 0.14 ND ND ND
|sopropyl benzene 0.09 1 ND ND ND
1,2, 3-Trichloropropane 017 1 ND ND ND
Bromobenzene 0.07 1 ND ND HND
n-Propyibenzene o.13 1 ND ND ND
2-Chiorotoluene 0.11 1 ND ND ND
4-Chiorotoluene 0.14 1 ND ND ND
1,3,5-Trimethyl benzene 0.11 1 ND ND ND
tarl-Butyl benzene 0.42 1 ND ND ND
1,2 4-Trimethyl benzene 0.14 1 ND ND ND
sec-Butyl benzene 0.15 1 ND ND ND
p-isopropy! toluene 0.16 1 ND ND ND
1,2-Dibromo-3-chioropropane 0.21 1 ND ND ND
1,2 4-Trichlorobenzene 0.08 1 ND ND ND
Hexzchlorobutadiene 0.06 1 ND ND ND
Naphthalene 0.72 1 ND ND ND
1,2,3-Trichlotobenzene Q.04 1 ND ND ND
Dibromofuoromethane 86-1169 100% 104% B6% 0% 0% 97 %
Toluene-d8 88-110% 109% 109% 109% 109% 106% 59%
4-Bromofluoromethane 86-115% 92% 105% 89% 97% 98% 93% 25a6RPT




Lead Validation Effort -TINKER AFB, OK - Groundwater Report
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ONSITE Environmental Laboratory
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Client Name :
Project Name/No. :

Laboratory Analytical Results- Method Blanks

Battelle

Onsite Environmental Laboratories, inc.

Tinker Validation

Sample ID. AQBLK2 AQBLK 11-19-98 AQBLK 11-16 - 98
Lab ID Ne. 3035 3635 3035
Time 10:02 PM 11:43 AM 10:13 PM
Date analyzed 11/19/98 11/19/98 11/16/98
1 1 1
| Analyte MDIL RL

Bromochioromethane 0.02 1 ND ND
Dichiorodifiuoromethane 0.41 1 ND ND
Chioromethane 0.26 1 ND ND
{Vinyl chiaride {ccc) 0.29 1 ND ND
Bromomethane 0.16 1 ND WD
Chiorofrifiucroathene 0.06 1 ND ND
2,2-Dichiore-1, 1, i-trifluorcethane 0.18 1 ND ND
Trichiorofiucromethane 0.11 1 ND ND
Chloroethane 0.57 1 ND ND
1,1,2-Trichloro-1,2 2-trifluoroethane 0.08 1 ND ND
Methylene chisride 6.11 1 ND ND
Acetone 057 10 ND AND
Carbon Disulfide 0.04 1 ND ND
1,1-Dichloroethene {cce) 0.03 1 ND ND
lodomethane 0.04 1 ND ND
1,1-Dichlorcethane 0.G3 1 ND ND
trans-1,2-Dichloroethene 0.05 1 ND ND
Viny) Acetate 0.08 10 ND NO
cis-1,2-Dichloroethene 0.3 1 ND ND
2, 2-Dichloropropane 0.02 1 ND ND
Chioreferm (cec) 0.05 1 ND ND
1,2-Dichloroethane 0.03 1 ND ND
2-Butanone 0.25 10 ND ND
1,1,1-Trichloroethane 0.05 1 ND ND
Carbon tetrachioride 0.07 1 ND ND
1,1-Dichloropropene 0.10 1 ND ND
1,2-Dichloropropane {ccc) 0.10 1 ND ND
Bromodichloromethane 0.09 1 ND ND
Dibromormethane 0.10 1 ND ND
cis-1,3-Dichloropropens 0.08 1 ND ND
Trichloroethene 0.09 1 ND ND
Benzene 0.11 1 ND NG
2-Chloroethyhvinylether 0.03 1 ND ND
1,3-Dichloropropane 0.03 1 ND D
Dibromochloromethane 0.08 1 ND 5]
1,2-Dibromoethane 0.18 1 ND ND
trans-1,3-Dichloropropene 0.058 1 ND ND
1,1,2-Trichioroethane Q.08 1 ND ND ND
4-methyl 2-Pentanone 0.08 10 ND ND ND
2-Hexanone 0.07 10 ND ND ND
Tetrachioroethene 0.16 1 ND ND ND
1-Chlerohexane 0.04 1 ND ND ND
1,1,1,2-Tetrachloroethane 0.03 1 ND ND ND
Bramoform 0.04 1 ND ND ND
1,1,2,2-Tetrachioroethane .42 1 ND ND ND
‘Toluene {cec) 0.10 1 ND ND ND
Chiorobenzene 0.05 1 ND ND ND
Ethyl benzene {ccc) 0.08 1 ND ND ND
Styrene 0.02 1 ND ND ND
m, p-Xylene 0.18 ND ND ND
o-Xylene 0.06 ND ND ND
1,3-Dichistobenzene 0.13 1 ND ND ND
1,4-Dichiorobenzene 0.15 1 ND ND ND
n-Butyl benzens 0.1 1 ND ND ND
1,2-Dichlorobenzene 0.11 1 ND ND ND
Isopropyl benzene 0.09 1 D ND D
1,2, 3-Trichloropropane 0.17 ki D ND ND
Bromobenzene 0.07 1 ND ND ND
n-Propylbenzene 0.13 1 ND ND ND
2-Chiorotoluene 0.1t 1 ND ND ND
4-Chiorotoluene o14 1 ND ND ND
1,3 5 Trimethy! benzene 0.11 1 ND ND D
tert-Butyl benzene 0.12 1 ND ND D
1,2 4 Trimethy! benzene 0.14 1 ND ND ND
sec-Buty! benzene 0.15 1 ND ND ND
p-isopropyl foluene 0.16 1 ND ND ND
1,2-Dibromo-3-chloropropane 0.21 1 ND ND ND
1,2,4-Trichlorsbenzene 0.05 1 ND ND ND
Hexachlorobutadiene 0.05 1 ND ND ND
|Naphthalene 0.72 1 ND ND ND
1,2,3-Trichiorobenzene 0.04 1 l\_ll? ND_ ND
Dibromoflucromethane 70-130%| 98% 101% 98%

Toluene-d8 70-130%)| 108% 110% 110%

4-Bromofiuoromethane 70-130% 9% 100% 108%

Matrix :
Units :

soil
ug/L

Final Results

3035.RPT



Lead Validation Effort -TINKER AFB, OK - Groundwater Report

LCS RESULTS

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



Jata e | UHPCHEMIDA TASE1 11998111822 D Sample :25NG LLS
1,2-Dichlcrosthane-d4 97%
Toluene-d8 105%
Bromofiuorobenzene 98%
Compounds gl Yerec
Bromochioromethane 0.823 82%
Dichiorodifiuoromethane 0917 92%
Chicromethane 1.480 148%
Vinyl Chioride 1.042 104%
Bromomethane 0.825 83%
Trichlorofiuoromethane 1.040 104%
Chioroethane 1.116 12%
Methyiene Chioride 2474 247%
{Acstone 1814 181%
[Freon-113 1143 114%
Carbon Disulfide 0.801 80%
1,1-Dichlorosthene 1268 130%
lodomethane 1.005 101%
1.1-Oichloroethane 1.022 102%
methyl-t-butyl Ether 0.911 S1%
trans-1,2-Dichloroeth 1.169 117%
Vinyl Acetate 0.754 75%
cis-1,2-Bichloroethene 0.992 95%
2 2-Dichloropropane 0.820 82%
Chloroform 0.859 86%
1,2-Dnchloroethane 0.682 68%
2-Butanone 1.248 125%
1,1,1-Trichioroethane 0912 1%
Carbon Tetrachloride 0.881 B86%
1,1-Dighloropropens 0.901 0%
1,2-Dichioropropane 0723 2%
Bromodichioromethane 0633 63%
Dibromomsthane 0.691 69%
cis-1,3-Dichloropropene 0.668 7%
Trickloroethene 0.858 86%
Benzene 0911 91%
2-Chioroethytvinylether 0.506 51%
1,3-Dichicropropane 0.8380 88%
Dibromochioromethane 0627 3%
1,2-Dibromoethane 0.699 T0%
trans-1,3-Dichioropropena 0626 63%
1,1,2-Trichloroethane 0.702 70%
4-Methyl-2-Pentanone 0703 0%
2-Hexanone 0.763 76%
Tetrachloroethene 08114 91%
1,1,1,2-Tetrachioroethane 0.729 73%
Bromoform 0.657 6%
1,1.2,2-T i 0.816 82%
Toluene 1.032 103%
Chlorobenzena 6.958 96%
Ethylbenzene 0.869 87%
Styrene 0793 40%
map-Xylena 0.846 85%
o-Xylene {.848 85%
1,3-Dichlorobenzene 0.908 91%
1,4-Dichlorobenzene 0.944 84%
n-Butylbenzene 0.813 81%
1,2-Dichlorobenzens 0.782 T8%
Isopropylbenzene 09518 2%
1,2,3-Trichloropropane 0783 78%
Bromobenzene 0.846 85%
n-Propylbenzene 0.872 87%
2-C 0.782 78%
4-Chloratofuene 0.866 87%
1,3,5-Trimethylbenzens 0.757 76%
tert-Butylbenzene 0.788 80%
1,2 4-Trimethyibenzene 0.803 80%
sec-Butylbenzene 0767 7%
Lp-isopropyltoiuene 0803 B0%
1,2-Dibromo-3-chicropropan 0.000 0%
1,2 4-Trichiorobenzene 0.504 50%
Hexachiorobutadiene 0.173 1%
Naph e 0422 42%
1,2.3-Trichlorobenzene 0.210 1%




Data File

Acg Time 17 Nov 98
Sample 10 NG LLS
Misc

Quant Time: Nov 17 12:53

Method

Title

Last Update
Response via

Internal Standards

5:19 am

1998

1) Pentafluorobenzene (IS)

24) 1,4-Difluorobenzene (
41) Chlorobenzene-d5 (IS)

IS)

56) 1,4-Dichlorobenzene-d4

System Monitoring Compounds

22) Dibromofluoromethane (SS)
48} Toluene-d8 (SS)
52) Bromofluorobenzene (SS)

Target Compounds

2) Bromochloromethane
3)
4)
5)
6)

Chloromethane
Vinyl Chloride
Bromomethane

Chloroethane
Methylene Chloride
Acetone

Freon-113

Carbon Disulfide
1l,1-Dichloroethene
Iodomethane
1,1-Dichloroethane
methyl-t-butyl Ether

Vinyl Acetate

2,2-Dichloropropane
Chloroform
i,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane

Trichloroethene
Benzene

1,3-Dichloropropane

{#) =

98111639.D 826A1116.M

Dichlorodifluoromethane

Trichlorofluoromethane

trans-1,2-Dichloroethene

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

2-chlorcethylvinyl Ether

R.T. QlIon
8.36 168
g9.17 114
12.08 117
14.31 152
8.37 111
10.67 98
13.16 174
8.13 128
3.24 85
3.58 50
3.78 62
4.37 94
4,97 101
4 .47 64
6.33 84
5.67 43
5.68 101
6.10 76
5.71 96
5.93 142
7.19 63
6.65 73
6.68 96
7.20 43
7.86 96
7.88 77
8.19 83
B.B2 62
7.82 43
8.44 97
8.64 117
8.61 75
9.70 63
9.96 83
9.83 93
10.39 75
9.48 130
8,84 78
10.19 63
11.26 76

= manual integration

C:\HPCHEM\1\DATA\981116\98111639.D

C:\HPCHEM\ 1\METHODS\826A1116 .M
VOA Standards for 5 point calibration
Mon Nov 16 22:35:52 1998

Multiple Level Calibration

Response

387567
650510
361434
109807

319344
8202316
97200

3801

7664

7955
12959

9876
16562
10025
15472
18346
10040
49206

9%41
18923
26924
22708
10968
26968
11502
12572
22194
13615
17673
16220
13136
15412
10627
11571

6149
12651

9423
45653

5811

9620

Tue Nov 17 12:58:43 1998

Cperator:
Inst
Multiplr:

B. Gomez
VOA#1
1.00

Conc Units Dev (Min)

ng
ng
ng
ng

ng
ng
ng

11.

11.
ia.
10.
10.
10.

10.

16.
10

%Recovery
103.93%
<123.84%

Qvalue
# 8%
85

# 71
90

95

91

85

89

# 83
85

100

94

97

96

95

84

# 90
98

91

97

96

S4

76

95

g5

# 92
a3

86

91

95

qualifier out of range (m)



Data File : C:\HPCHEM\1\DATA\981116\98111639.D

Acg Time : 17 Nov 98 5:19 am Operator: B. Gomez
Sample <+ 10 NG LLS Inst : VOA#1
Misc : Multiplr: 1.00
Quant Time: Nov 17 12:53 1998
Method : C:\HPCHEM\1\METHODS\826A1116.M
Title : VOA Standards for 5 point calibration
Last Update : Mon Nov 16 22:35:52 1998
Response via : Multiple Level Calibration

Compound R.T. QIon Response Conc Unit Qvalue
37) Dibromochloromethane 11.52 129 4189 7.72 ng 96
38) 1,2-Dibromoethane 11.66 107 4422 8.24 ng # 96
39) trans-1,3-Dichloropropene 10.89 75 9113 7.90 ng 98
40} 1,1,2-Trichloroethane 11.09 97 5303 8.35 ng 99
42} 4-Methyl-2-Pentanocne 10.48 43 8006  7.98 ng m 93
43) 2-Hexanone 11.27 43 5446 8.60 ng 91
44} Tetrachloroethene 11.30 164 2740 8.96 ng 92
45) 1,1,1,2-Tetrachloroethane 12.16 131 3050 7.51 ng 100
46) Bromoform : 12.89 173 1760 9.06 ng # 84
47) 1,1,2,2-Tetrachloroethane 13.23 83 5144 10.20 ng 87
49) Toluene 10.74 92 20647 11.61 ng 98
50) Chlorobenzene 12.11 112 12895 9.65 ng 96
51) Ethylbenzene 12.18 106 6284 8.52 ng # 75
53) Styrene 12.66 104 12584 8.01 ng 99
54) m&p-Xylene 12.27 106 15348 16.67 ng 98
55) o-Xylene 12.66 106 6918 7.96 ng 92
57) 1,3-Dichlorobenzene 14.25 146 4675 9.01 ng 96
58) 1,4-Dichlorobenzene 14.33 146 5540 9.28 ng 90
59) n-Butylbenzene 14.60 91 14470 8.41 ng 97
60) 1,2-Dichlorobenzene 14.74 146 4204 9.00 ng 97
61) Isopropylbenzene 12.99 105 17445 9.65 ng 96
62) 1,2,3-Trichloropropane 13.31 75 3765 10.92 ng # 100
63) Bromobenzene 13.35 156 2731 8.59 ng 99
€64) n-Propylbenzene 13.37 91 24027 9.07 ng 99
65) 2-Chlorotoluene 13.51 91 14764 8.46 ng 99
66) 4-Chlorotoluene 13.60 91 13036 9.62 ng 98
67) 1,3,5-Trimethylbenzene 13.50 105 13156 8.31 ng 95
68) tert-Butylbenzene 13.85 119 10099 8.48 ng 97
69) 1,2,4-Trimethylbenzene 13.8% 105 12648 8.59 ng 98
70) sec-Butylbenzene 13.8% 105 12648 8.21 ng 98
71) p-Isopropyltoluene 14.18 118 11009 8.46 ng 95
73) 1,2,4-Trichlorobenzene 16.56 180 1654 6.19 ng # 74
74) Hexachlorobutadiene 16.72 225 616 4.76 ng # 18
75) Naphthalene 16.93 128 3536 5.73 ng 72
76) 1,2,3-Trichlorobenzene 17.24 180 664 3.13 ng # 75

(#) = qualifier out of range (m) = manual integration
98111639.D B826Al1l116.M Tue Nov 17 12:58:46 1998 Page 2



Data File C:\HPCHEM\ 1\DATA\981116\98111639.D
Acqg Time 17 Nov 98 5:19 am Operator: B. Gomez
Sample 10 NG LLS Inst VOA#1
Misc : Multiplr: 1.00
Quant Time: Nov 17 12:53 1998
Method C:\HPCHEM\1\METHODS\826A1116 .M
Title VOA Standards for 5 point calibration
Last Update Mon Nov 16 22:35:52 1998
Response via : Multiple Level Calibration
undance TIC: 98111635.D
13oooooi 488
1200000 1 21C
j 20 241
1100000 19
: 1g 225
1000000 +
] 17
1 1
900000 - 16 71
1 S
800000 -
] 639
] 14 411
] 13C 68
700000 -
: 12 67
600000 - e 5k 786
] 10 65 56
b b4
500000 - 9 44 64
] 3
i g 43 59P3 o3
400000 -
: 7 a4 62 O
y P £ S1C ¢4
300000 ] - 38
] 5¢C R7 40 59
j 25 4pC
200000 - 4P 4 30 B9 ds 75
1 /i3 25 3133 137 74
100000 -
] 23 46
o \i 2985 ) 36 56 0 73 76
Time--> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
98111639.D 826A1116.M Tue Nov 17 12:58:55 1998 Page 3



Data File

Acq Time 19 Nov 98
Sample 10 NG LLS
Misc

Quant Time: Nov 19 21:10
Method

Title

Last Update
Response via

1998

C:\HPCHEM\1\DATA\981119\98111922.D
8:09 pm

C:\HPCHEM\1\METHODS\826A1116.M
: VOA Standards for 5 point calibration
: Mon Nov 16 22:35:52 1998

Multiple Level Calibration

Operator: B. Gomez
Inst
Multiplr: 1.00

VOA#1

Conc Units Dev(Min)

11.
24.
18.
11.

-
oo

-
NP W

ANTOYWODAOTAR]OW®OWOWUNOG®OOLW

%¥Recovery
96.54%
105.45%
98.28%

Qvalue
86

49

69

78

90

93

97

87

89

87

100

# 80

HH3

H 3k

95
99
97
93
# 92
# 85
93
91
95
92
87
88
99
# 92
95
95
97
89

Internal Standards R.T. QIon Response
1} Pentafluorobenzene (IS) 8.34 168 411397
24) 1,4-Difluorobenzene (IS) 9.15 114 615660
41) Chlorobenzene-d5 (IS) 12.04 117 321589
56) 1,4-Dichlorobenzene-d4 14.25 152 102876
System Monitoring Compounds
22) Dibromofluoromethane (SS) 8.34 111 314894
48) Toluene-d8 (SS) 10.64 98 621536
52) Bromofluorcbenzene (SS) 13.12 174 79206
Target Compounds
2} Bromochloromethane 8.11 128 3690
3} Dichlorodifluoromethane 3.24 85 6253
4) Chloromethane 3.64 50 9953
5) Vinyl Chloride 3.82 62 10950
6) Bromomethane 4.46 94 7744
7) Trichlorofluoromethane 5.01 101 170286
8) Chloroethane 4.50 64 10225
9) Methylene Chloride 6.33 84 34999
10) Acetone 5.69 43 15039
11} Freon-113 5.68 101 12412
12) Carbon Disulfide 6.14 76 36649
13) 1,1-Dichlorcethene 5.75 96 12134
14) ITodomethane 5.95 142 21014
15) 1,1-Dichlorocethane 7.17 63 24546
16) methyl-t-butyl Ether 6.64 73 20397
17) trans-1,2-Dichloroethene 6.66 96 13071
18) Vinyl Acetate 7.18 43 20683
19) cis-1,2-Dichloroethene 7.84 96 11655
20) 2,2-Dichloropropane 7.86 77 11271
21) Chloroform 8.17 83 18524
23) 1,2-Dichloroethane 8.80 62 9%99
25} 2-Butanone 7.81 43 12519
26) 1,1,1-Trichloroethane 8.43 97 13562
27} Carbon Tetrachloride 8.62 117 10779
28) 1,1-Dichloropropene 8.59 75 12453
29) 1,2-Dichloropropane 9.67 63 7447
30) Bromodichloromethane 9.93 83 7587
31) Dibromomethane 9.80 93 4254
32) cis-1,3-Dichloropropene 10.36 75 9198
33) Trichloroethene 9.46 130 5461
34) Benzene 8.81 78 36319
35) 2-chlorcecethylvinyl Ether 10.16 63 3582
36) 1,3-Dichloropropane 11.23 76 7814
(#) = qualifier out of range (m) = manual integration

98111922.D 826Al11l6.M

Thu Nov 19 21:12:27 1998



Data File : C:\HPCHEM\1\DATA\981119\98111922.D

Acq Time : 19 Nov 98 8:09 pm Operator: B. Gomez
Sample : 10 NG LLS Inst : VOA#1
Misc : Multiplr: 1.00
Quant Time: Nov 19 21:10 1998

Method : C:\HPCHEM\1\METHODS\826A1116.M

Title : VOA Standards for 5 point calibration

Last Update : Mon Nov 16 22:35:52 1998
Response via : Multiple Level Calibration

Compound R.T. QIon Response Conc Unit Qvalue
37} Dibromochloromethane 11.48 1289 3217 6.27 ng 88
38) 1,2-Dibromoethane 11.62 107 3553 6.99 ng # 98
39) trans-1,3-Dichloropropene 10.86 75 6833 6.26 ng 97
40) 1,1,2-Trichloroethane 11.06 97 4222 7.02 ng 100
42) 4-Methyl-2-Pentanone 10.45 43 6270 7.03 ng 88
43) 2-Hexanone 11.23 43 4299 7.63 ng 92
44) Tetrachloroethene 11.26 164 2480 9.11 ng 84
45) 1,1,1,2-Tetrachloroethane 12.13 131 2634 7.29 ng 100
46) Bromoform 12.86 173 1136 6.57 ng # 44
47) 1,1,2,2-Tetrachlorocethane 13.19 83 3659 8.16 ng 88
49) Toluene 10.71 92 16335 10.32 ng 94
50) Chlorobenzene 12.07 112 11393 9.58 ng 99
51) Ethylbenzene 12.13 106 5700 8.69 ng # 86
53) Styrene 12.62 104 11080 7.93 ng g8
54) m&p-Xylene 12.23 106 13857 16.92 ng 96
55) o-Xylene 12.62 106 6552 §.48 ng 96
57) 1,3-Dichlorcbenzene 14.20 146 4414 9.08 ng 87
58) 1,4-Dichlorobenzene 14.27 146 5277 9.44 ng 99
59) n-Butylbenzene 14.55 91 13112 8.13 ng 97
60} 1,2-Dichlorobenzene 14.68 146 3424 7.82 ng 88
61l) Isopropylbenzene 12.94 105 15548 9.18 ng 99
62) 1,2,3-Trichloropropane 13.26 75 2546 7.88 ng # 100
€3) Bromobenzene 13.31 156 2520 8.46 ng 90
64) n-Propylbenzene 13.32 91 21633 8.72 ng 96
65) 2-Chlorotoluene 13.46 91 12789 7.82 ng 99
66) 4-Chlorotoluene 13.55 91 10997 8.66 ng 96
67) 1,3,5~-Trimethylbenzene 13.46 105 11224 7.57 ng 99
68) tert-Butylbenzene 13.81 119 8909 7.98 ng 98
69} 1,2,4-Trimethylbenzene 13.84 105 11075 8.03 ng 97
70) sec-Butylbenzene 13.84 105 11075 7.67 ng 97
71} p-Isopropyitoluene 14.13 119 9791 8.03 ng 94
73) 1,2,4-Trichlorobenzene 16.49 180 1261 5.04 ng # 67
74) Hexachlorobutadiene 16.66 225 210 1.73 ng # 18
75) Naphthalene 16.86 128 2438 4.22 ng 72
76} 1,2,3-Trichlorobenzene 17.17 180 417 2.10 ng # 15
(#) = gualifier out of range {m) = manual integration

981119222.D 826A1116.M Thu Nov 15 21:12:32 1998 Page 2



Data File : C:\HPCHEM\1\DATA\981119\98111922.D

Acqg Time : 19 Nov 98 8:09 pm Operator: B. Gomez
Sample : 10 NG LLS Inst : VOA#l
Misc : Multiplr: 1.00
Quant Time: Nov 19 21:10 1998

Method : C:\HPCHEM\1\METHODS\826A1116.M

Title : VOA Standards for 5 point calibration

Last Update : Mon Nov 16 22:35:52 1998

Response via : Multiple Level Calibration

undance TIC: 98111922.D
. 228
1000000 -
] 247 488
] 21C
] 1
900000 - 20
) 19
]
800000 - 18
17
700000 - 16 71
] 15P 70
528
‘ 411
600000 14 65
] 13C 68
] 12 67’56
500000 - 11
] 5 785
65
] 10 3
] b4
400000-_] 9 M 44 54
53 63 sls
] 8 4350p T
300000 A 7 47 4}
] 4 sho ]
) 6 L 3g] °3
200000 - sC 27 B3 40 59
] | 4bC
4p 46 | 30 B9 4s 75
100000 - 3 25 3132 37 | 74
] \ 2{ﬁi29g 36 Eh%ﬂ MJ
] 5 56 0
. o] LI At e RN S St B S e | T ’Li‘ﬁu[nn. L!‘“w‘! ﬂ'glr ljlil T '713v716t] T T
Time--> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

98111922.D 826A1116.M Thu Nov 19 21:12:42 1998 Page 3



Lead Validation Effort -TINKER AFB, OK - Groundwater Report

METHOD
DETECTION LIMIT
STUDY

ONSITE Environmental Laboratory
1918 Pickrell Road, Reidsville, North Carolina 27320



MERGERED MDL H20

ONSITE Environmental Laboratories, Ine. VOA INSTRUMENT #t 5030B/82608
Bidg 82 First St MDL 1113198 Column: DB-624 60m .32mm
Picatinny Arsenal 10 mL Purge Volume File: 8260BMDL. 101
_ Dover, NJ 07801
MERGERED MDL STUDY
MDL  SPIKE SPIKE LOWER UPPER ACCEPT ACCEPT

314* CONC CONCI CONC/I SPIKE SPIKE SPIKE STDEV DATE
ugll ugfL ugiL ugit ugfL ugfL ug/l. STOEV STOEV  ugl MDL STDEV CONC CONC FLAG FLAG  ANALYZED

Bromochioromethane 0.118 0.130 0118 0.129 0127 0.130 0.126 0.0053  0.02 0.150 9 28 0.016 0.028 10/30/98
Dichleredifiucromethane 0.356 0.210 0.128 0.180 0.387 0.333 0.034 01308 04 0.150 0 1 0.383 0.654 10/30/88
Chioromethane 0.375 Q.376 0.268 0.385 0.428 0.419 0187 00882 028 0.150 1 2 0.265 0.441 # 10/30/98
Vinyi Chiaride 0.220 0.133 0.034 0.181 0,278 0.202 0.044 00910 029 0.150 1 -2 0.273 D.455 * 10/30/58
Bromomethane 0.250 0.206 0.171 0.182 0.245 0.244 0.110 00512 018 0.150 1 3 0.154 0.258 # 10/30/08
Trichioroffuoromethane 0.180 0.155 0.144 0.171 0.181 Q.174 0.131 00193 006 0.160 2 8 0.058 0.007 10/30/88
Chloroethane 0.178 0.138 0.097 0.233 0.270 g.210 0.207 00584 018 0.200 1 3 0.621 1.035 10/26/88
Methylene Chioride 0.201 0.21% 0.204 0.238 0.225 0238 0.135 00363 0N 0.150 1 4 0.106 0177 # # 10/30/88
Acetone 4.032 3982 4159 3.950 3.584 3.926 3.835 01800 057 0.150 0 1 0.540 0.900 10/30/88
Fraon-113 0.088 0.067 0.051 0.061 0122 o121 0.086 00286 008 0.150 2 6 0.080 0133 10/30/98
Carbon Disuifide 0.176 0141 0.115 0.148 c.198 0.1891 G118 00332 010 0.150 1 5 0.100 0168 # # 10430/98
1,1-Dichloroethene 0.150 0.162 0.128 0.160 0.180 0.210 0123 00315 010 0.150 2 5 0.085 0.158 # ¥ 10/306/68
iodomethane 0.164 0.180 0.1862 0.181 0.194 0.188 0.168 00123 004 0.150 4 12 0.037 0.082 10/30/88
1.1-Dichioroethane 0.142 0.180 0.160 D.152 0.152 0177 0.155 00108 003 0.150 4 14 0.032 0.054 1003028
methyl-t-butyl Ether 0.169 0.188 0.182 0.194 0176 0.183 0.195 00005 0.03 0.150 5 15 0.030 0.050 10/30/98
trans-1,2-Dichloroethene 0.114 0.128 0.086 0.12¢4 0.125 0.137 0.133 0.0171 Q.08 0.150 3 9 0.051 0.085 10/30/98
Vinyl Acetate 0172 0.145 0178 0.167 0.130 0.140 0.154 00175 0.06 D.150 3 8 0.054 0.0889 10/30/88
cis-1,2-Dichioroetherie 0.180 0.151 0.166 0.170 0183 0.172 0.153 0.0093 003 0.150 5 16 0.028 0.048 10/30/88
2.2-Dichloropropane 0.132 0.138 0.153 0.143 0.141 0.144 0.135- 0.0065 002 0.150 7 22 0.02t 0.034 10/36/98
Chloroform 0.147 0.179 0.150 0.166 0175 0.188 0.167 00146 006 0.150 3 10 0.044 0.073 10/30/98
1,2-Dichloroethane 0.143 0.151 0.175 0.148 0.145 0.146 0.158 0.0111 .03 0.150 4 14 0.033 0.068 10/30/98
2-Butanane 0.756 G.768 0.809 0.639 0.656 0.716 0.608 00798 025 0.15¢ 1 2 0.238 0.398 # 10/30/98
1,1,1-Trichioroethane 0.046 0.017 0.025 0.025 0.061 0.032 0.016 00162 005 0.100 2 ] 0.049 0.081 11/08/98
Carbon Tetrachioride 0.240 0.225 0.206 0.264 0.269 0.263 0.255 00236 007 0.200 3 9 0.765 1.275 10/26/98
1,1-Dichloropropene 0.278 0.258 0.236 0.208 0.328 0.312 0.308 0.0326 010 0.200 2 5] 0.524 1.540 10/26/98
1,2-Dichloropropane 0.302 0.330 .261 0.345 0.341 0.353 0.328 00318 010 0.200 2 8 0.984 1.64¢ 10/26/98
Bromodichloromethane 0.262 0.314 0.238 0.286 0.315 0.312 0.287 0.0293 0.09 0.200 2 7 0.861 1.435 10/26/98
Dibromomethane 0.274 0.318 0.251 D292 0.324 0335 0.284 00308 010 0.200 2 7 0.852 1.420 10/26/08
cis-1,3-Dichloropropens 0.268 0.303 0.233 0.288 0.304 0.304 0.282 00258 008 0.200 2 -] 0.846 1.410 10/26/98
Trichioroethene 0.155 0.108 0.096 0.078 0.086 0.093 0.076 0.0274 009 0.100 1 4 D.082 0.137 # # 14/08/95
Benzene 0.261 0.207 0.168 0.201 0.171 0.202 0.181 0.0337 011 0.100 1 3 0.101 0.168 # 11/08/98
2-Chioroethylvinylether 0.103 0.103 0.100 0.096 0.082 6.080 0.082 00095 003 0.150 5 16 0.029 0.048 10/30/98
1,3-Dichloropropane 0.145 0.158 0.144 0.149 0.133 0.143 0131 00095 003 0.150 5 16 0.028 0.047 10/30/98
Dibromochioromethane 0.132 0.068 0.088 0.069 0.068 p.078 0.084 00248 D08 0.100 ki 4 0.074 0.124 # # 10208
1,2-Dibromoethane 0.211 0.071 0.064 0.069 0.084 0.078 0.073 0.0581 0.18 0.100 1 2 0.174 0.291 # 11/08/98
trans-1,3-Dichioropropene 0.107 0.071 0.074 0.064 0.073 0.066 0.073 00158  0.06 0.100 2 6 0.047 0.07% 11/08/98
1.1,2-Trichioroethane 0.269 0317 0.237 0.2 0.265 0.314 0.251 00275 009 0.200 2 7 0.873 1,455 '10/26/98
4-Methyl-2-Pentanone 0.276 0.326 0.251 0.308 0.319 0312 0311 00269 008 0.200 2 7 0.933 1.566 10/26/98
2-Hexanone 0.302 0.340 0.269 0.317 0.312 0.320 0.280 00229 007 0.200 3 8 0.870 1.450 10/26/98
Tetrachioroethene 0.196 0.082 0.103 0.076 0.053 0.067 0.049 00816 016 0.100 1 2 0.155 0.258 # 11/08/98
1.1.1.2-Tetrachioroethane 0.076 0.072 0.075 0.049 0.067 0.078 0.068 00107 003 0,100 3 8 0.032 0.054 11/08/98
Bromoform 0.145 0.134 0.125 0.109 0.120 0.106 0120 00136 0.04 0.150 4 b 0.041 0.068 1030798
1,1,2,2-Tetrachloroethane 0.411 0.080 0.096 0.087 0.085 0.081 0.083 01328 042 0.100 0 t 0.299 0.664 11/03/98
Toluene 0.233 0.142 0471 0.146 0.172 0.170 0.147 00326 010 0.100 1 3 0.098 0.163 # # 11/08/98
Chicrobenzene 0.139 0.113 0.110 0.090 0.104 0.108 0.106 00160 005 0.100 2 ] 0.048 0.080 11/08/98
Ethylbenzene 0.148 0.099 0.085 0.069 0079 0.096 0.077 0.0278 0.08 0.100 1 4 0.083 0139 # # 11/08/98
Styrene 0.036 0.027 0.026 0.022 0.024 0.028 0.025 00450 002 0.100 3 20 0.015 6.025 11/08/98
m&p-Xylene 0.334 0.214 0.231 0.175 0.180 0.212 0.188 00564 0.18 0.100 1 2 0.169 0.282 # 11/08/98
o-Xylene 0.133 0.096 0.089 0.082 0.080 0.104 0.085 00182 0.06 0.100 2 5 0.058 0.096 11/08198
1,3-Dichlorobenzene 0.188 0.100 0.093 £.084 0.083 0.098 0.083 0.0430 0.12 0.100 1 2 0.12¢ 0.215 # 11/03/98
1,4-Dichlorobenzene 0215 0.103 [SRER] 2.094 0.088 0.098 0.083 00470 0.15 0.100 1 2 0141 0.235 # 11/08/58
n-Butylbenzene D245 0103 0.110 0.089 0.107 0.093 0.082 00586 019 0.100 1 2 0.17¢ D298 # 11/08/98
1,2-Dichlorobenzene 0.176 0.087 0.080 0.077 0.091 0.093 0.087 00365 011 0.160 1 3 0110 0,183 ¥ 11/08/98
isopropylbenzene 0.1867 0.095 0.088 0.077 0.085 0.083 0.008 00283 009 0.100 1 4 0.085 0.142 # # 11/08/98
1,2,3-Trichloropropane 0.170 0.204 0.202 0.202 0.180 0.194 0.052 00548 0417 0.150 1 3 0.164 0.274 # 10/30/98
Bromabenzene 0135 0.091 0.075 0073 0.086 0.087 0.079 0.0226 007 0.100 1 4 0.088 0113 & # 11/08/98
n-Propylbenzene 0.202 o118 0.101 0.096 0.1¢5 0.106 0.102 00402 013 0.100 1 2 0121 0.201 # 11/08/98
2-Chiorotoluene 0.183 0.108 0.102 0.082 0.108 0.116 0.102 00345 0.1 0.100 1 3 0.104 0173 # 11/08/98
4-Chigrotoluene 0.207 0.103 0.108 0.090 0.105 0.094 0.083 00442 014 0.100 1 2 0.133 0.222 # 11/08/98
1,3,5-Trimethylbenzene 0.184 0.103 0101 £.080 0.108 0111 0.101 00357 oM 0.180 1 3 0.107 0.179 # 11/08/98
tert-Butylbenzene 0.183 0.091 0.080 0.088 0.081 0.092 0.080 00380 012 0.190 1 3 0.114 0.190 # 11/08/98
1,2, 4-Trimethylbenzene 0.206 0.089 0.118 0.091 0112 0.080 0.094 00450 0.14 0.150 1 2 0.135 0.226 # 11/08/98
sec-Butylbenzene 0.211 0.006 0.085 0.084 0.098 0.088 0.092 00488 015 0.100 1 2 0.148 0.244 # 11/08/98
p-isopropytioluene 0.223 £.100 0,160 0.085 0.107 0.101 0.085 00513 0186 0.100 1 2 0.154 0.257 # 11/08198
1,2-Dibrome-3-chioropropar 0,151 0287 . 0124 0.143 0.175 0131 0.066 00676 021 0.200 1 3 0.198 0.330 # # 10/26/98
1.2,4-Trichlorobenzene 0.053 0.073 0.078 0.055 0.036 0.054 0.069 0.0147  0.05 0.150 3 10 0.044 0.074 1030/98
Hexachiorgbutadiene 0.077 0.078 0.113 0.075 0.049 0.068 0.098 0.0206 0.06 0.150 2 7 0.052 0.102 10/30/98
Naphthatene 0.681 0.105 0.102 0.087 0.118 0.076 0.083 02305 072 0.100 0 0 0.891 1.152 115393
1,2,3-Trichlorobenzene 0,109 0123 0.083 0.100 0.091 0.104 0.026 0.0137 0.04 0.200 8 15 0.258 0.430 10/26/98

8260BMDt 10}
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