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00082173

2.2.3 Metals CVAA Data
(Mercury)
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00082174

2.2.3.1 Summary Data
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LABORATORY REPORT
108110782 00082175

12/ 09/ 08 09: 06

Subnitted By

M crobac Laboratories Inc.
158 Starlite Drive
Marietta, OH 45750

( 740) 373- 4071

For

Account Name: Shaw E & |, |
ABB Lummus Bi
3010 Bri ar par

. Houston, TX
Attention: Jennifer Hoang

C.
I di ng

n
ul di ]

k Drive Suite 4N
7042

Proi ect Nunber: 2773.025
Proi ect: Longhorn AAP
Site: LONGHORN AAP KARNACK TX

P. O. Nunber: 389869/ 390836( GATP)

Sanpl e Anal ysi s Summary

Cient ID Lab I D Met hod Dilution Dat e Recei ved
35AWNI-111908 [08110782-01 7470A 1 25- NOV- 08
LHSMAD6- 111908 L08110782-02 7470A 1 25- NOV- 08
LHSMAD3- 111908 L08110782- 03 7470A 1 25- NOV- 08
LHSMAD7- 111908 L08110782- 04 7470A 1 25- NOV- 08
35AWM5- 112108 L08110782-05 7470A 1 25- NOV- 08
03SB11-(10-11) L08110782- 06 T471A 1 25- NOv- 08
03SB11- (BOTTOM L08110782- 07 7471A 1 25- NOV- 08
L1_A PROD - Modified 03/06/2008 1 OF 1

PDF File I D 1271129 U &
Report generated: 12/09/2008 09: 06 Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nunber: L08110782- 01
Cient |D:35AWA1-111908

PrePrep Met hod: NONE

LI A

Prep Met hod: METHOD

00082176

I nstrument : HYDRA
Prep Date:12/01/2008 14: 22

Matrix: Wat er Anal ytical Method: 7470A Cal Date:12/01/2008 15:12
Wor kgroup Nunber: We289327 Anal yst : ADC Run Date: 12/01/2008 15:25
Col | ect Date:11/19/2008 15: 15 Dilution:1 File I D:HY.120108. 152502
Sanpl e Tag: 01 Units:ng/L
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury | 7439-97-6 | U | 0.000200 | 0.000100 |
U Not detected at or above adjusted sanple detection limt
1 of 7
Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nunber: L08110782- 02
Cient |ID LHSMAD6-111908

PrePrep Met hod: NONE

LI A

Prep Met hod: METHOD

00082177

I nstrument : HYDRA
Prep Date:12/01/2008 14: 22

Matrix: Wat er Anal ytical Method: 7470A Cal Date:12/01/2008 15:12
Wor kgroup Nunber: We289327 Anal yst : ADC Run Date: 12/01/2008 15:28
Col | ect Date:11/19/2008 12: 40 Dilution:1 File I D:HY.120108. 152852
Sanpl e Tag: 01 Units:ng/L
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury | 7439-97-6 | U | 0.000200 | 0.000100 |
U Not detected at or above adjusted sanple detection limt
2 of 7
Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nunber: L08110782- 03
Cient |ID LHSMA3-111908

PrePrep Met hod: NONE

LI A

Prep Met hod: METHOD

00082178

I nstrument : HYDRA
Prep Date:12/01/2008 14: 22

Matrix: Wat er Anal ytical Method: 7470A Cal Date:12/01/2008 15:12
Wor kgroup Nunber: We289327 Anal yst : ADC Run Date: 12/01/2008 15:31
Col | ect Date:11/19/2008 09: 45 Dilution:1 File I D:HY.120108. 153126
Sanpl e Tag: 01 Units:ng/L
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury | 7439-97-6 | U | 0.000200 | 0.000100 |
U Not detected at or above adjusted sanple detection limt
3 of 7
Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Number: L08110782- 04
Cient |ID LHSMA7-111908

PrePrep Met hod: NONE

LI A

Prep Met hod: METHOD

00082179

I nstrument : HYDRA
Prep Date:12/01/2008 14: 22

Matrix: Wat er Anal ytical Method: 7470A Cal Date:12/01/2008 15:12
Wor kgroup Nunber: We289327 Anal yst : ADC Run Date: 12/01/2008 15: 33
Col | ect Date:11/21/2008 13: 05 Dilution:1 File I D:HY.120108. 153322
Sanpl e Tag: 01 Units:ng/L
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury | 7439-97-6 | U | 0.000200 | 0.000100 |
U Not detected at or above adjusted sanple detection limt
4 of 7
Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nunber: L08110782- 05
Cient |D:35AWA5-112108

PrePrep Met hod: NONE

LI A

Prep Met hod: METHOD

00082180

I nstrument : HYDRA
Prep Date:12/01/2008 14: 22

Matrix: Wat er Anal ytical Method: 7470A Cal Date:12/01/2008 15:12
Wor kgroup Nunber: We289327 Anal yst : ADC Run Date: 12/01/2008 15: 35
Col | ect Date:11/21/2008 17:30 Dilution:1 File I D:HY.120108. 153515
Sanpl e Tag: 01 Units:ng/L
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury | 7439-97-6 | U | 0.000200 | 0.000100 |
U Not detected at or above adjusted sanple detection limt
5 of 7
Microbac
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i vl Uvauv LAavul at vl il Lo

Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nurber: L08110782- 06

PrePrep Met hod: NONE
Cient 1D:03SB11-(10-11)

Prep Met hod: 7471A

LI A

00082181

I nstrument : HYDRA
Prep Date:12/01/2008 10: 05

Mat ri x: Soi | Anal ytical Method: 7471A Cal Date: 12/01/2008 14: 25
Wor kgroup Nunber: WG289319 Anal yst : ADC Run Date: 12/01/2008 14: 38
Col | ect Date:11/18/2008 09: 45 Dilution:1 File I D:HY.120108. 143811
Sanpl e Tag: 01 Uni ts: ng/ kg Percent Solid: 89. 3
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury, Total | 7439-97-6 | | U [ 0.279 | 0.0112 |
U Not detected at or above adjusted sanple detection limt
6 of 7
Microbac
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Report Number: L08110782
Report Date : Decenber 9, 2008

Sanpl e Nunber : L08110782- 07
dient 1D:03SBI1l- (BOTTOM

Mat ri x: Soi |

i Ll vaLu LAdaJuuUl at vl 1 Co 1liu.

PrePrep Met hod: NONE
Prep Met hod: 7471A
Anal ytical Method: 7471A

00082182

I nstrument : HYDRA
Prep Date:12/01/2008 10: 10
Cal Date: 12/01/2008 14: 25

Wor kgroup Nunber: WG289319 Anal yst : ADC Run Date: 12/01/2008 14:45
Col | ect Date:11/18/2008 10: 15 Dilution:1 File ID:Hy.120108. 144551
Sanpl e Tag: 01 Uni ts: ng/ kg Percent Solid:84.9
\ Anal yte CAS. Nunber [ Resul t [Qual | PQL [ SDL |
[ Mercury, Total 7439-97-6 \ 0. 406 \ \ 0.294 \ 0.0118 |
7 of 7
Microbac
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00082183

2.2.3.2 QC Summary Data
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00082184

Example Cold Vapor Mercury Calculations
Hydra AA Mercury Analyzer

1.0 Initial Calibration (ICAL) Parameters
The system performs linear regression from data consisting of a blank and five standards.

2.0 Calculating the concentration (C) of an element in water using data from run log and quantitation report
(note:the data system performs this calculation automatically when correction factors have been entered):

vV
Cxr=Csx —=—xD
x s % Vi X
Where: Example:
C's = Concentration computed by the data system (ug/L) 0.1
V f = Diluted to Volume (mL) 40
Vi = Aliquot Volume (mL) 40
D = Manual dilution factor, if required (10X = 10) 1
Cz = Concentration of element in ppb (ug/L) 0.1

3.0 Calculating the concentration (C) of an element in soil using data from prep log and quantitation report
(note: the data system performs this calculation automatically when correction factors have been entered):

vV
Cr=Csx —xD
v s Ws
Where: Example:
C's = Concentration computed by the data system (ug/L) 0.1
V f = Diluted to volume (mL) 40
W s = Aliquot weight (g) 0.6
D = Manual dilution factor 1
Cz = Concentration of element in ug/kg 6.67
4.0 Adjusting the concentration to dry weight:
Cx x 100
Cdry= ———
i Px
1 Cx = Concentration calculated as received (wet basis) 6.67
Px = Percent solids of sample (%owt) 80
Cdry = Concentration calculated as dry weight (ug/kg) 8.33

8.33 ug/kg = 0.00833 mg/kg

332



M crobac Laboratories Inc.
Met al s Di gest Log 000821 85

Wor kgr oup: WE289276 SOP: ME405 Revi son 8
Anal yst : PDM Spi ke Sol uti on: STD30092
Spi ke Anal yst: VC Spi ke Wtness: SDL
Met hod: 7471A HNO3 Lot #: COA13530
Run Date: 12/01/2008 10:10 hcl Lot #: COA13324
Hot bl ock Start Tenp: 92.4 @ 10: 25 KMO4 1:1 Lot #: RGI'13349
Hot bl ock End Tenp: 92.9 @10:55 HG SO L STD 10PPM Lot #: STD30099
HG SO LS I CV Lot #: STD30100
Di gest tubes Lot #: COA13407
SAMPLE # Type Mat ri x Initial Amount Fi nal Vol unme Spi ke Amount Due Date
T W=80276- 02 BLANK 7 6 0 20 N
2 WE289276- 03 LCS 7 69 40 ni 4 i
3 WG289276- 01 REF 7 .602 g 40 ni
4 L08110782- 06 SAVP 7 .602 g 40 L 12/ 05/ 08
5 L08110782- 07 SANVP 7 .601 g 40 L 12/ 05/ 08
6 W289276- 04 VB 7 .602 g 40 L 4 L
7 WE289276- 05 VBD 7 .602 g 40 nL 4
Anal yst : é ;!Z’—’@ [Z@ Revi ewer : 7///04 %
BLOCK DI G - Modified 07/22/2008 ®

oratea 1253269 Microbac
Report generated: 15/01/2008 11:31
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M crobac Laboratories Inc.
Met al s Di gest Log 000821 86

Wor kgr oup: WE289304 SOP: 7040 Revison 11
Anal yst: ED Spi ke Sol ution: STD30101
Spi ke Anal yst: ED Spi ke Wtness: VC
Met hod: METHCOD HNGB Lot #: COA13530
Run Date: 12/ 01/ 2008 14: 22 KMnO4 1:1 Lot #: RGT13349
Hot bl ock Start Tenp: 92.9 @12: 00 H2SO4 Lot #: COA13254
Hot bl ock End Tenp: 93.5 @ 14:00 K2S208 1:1 Lot #: RGI13338
HG H20O STDS 10PPM Lot #: STD30109
SAMPLE # Type Matri x Initial Amount Fi nal Vol unme Spi ke Ampunt Due Date
1 VWC280304- 02 BLANK 1 20 nL 20 N
2 WE289304- 03 LCS 1 40 nL 40 nL 4
3 L08110782- 01 SAVP 1 40 ni 40 ni 12/ 05/ 08
4 L08110782- 02 SAVP 1 40 nL 40 nL 12/ 05/ 08
5 L08110782-03 SAVP 1 40 nL 40 nL 12/ 05/ 08
6 L08110782-04 SAVP 1 40 nL 40 nL 12/ 05/ 08
7 W289304- 01 REF 1 40 nL 40 nL
8 L08110782- 05 SAVP 1 40 L 40 nL 12/ 05/ 08
9 WG289304- 04 NG 1 36 nL 40 nL 4
10 WG289304- 05 NSD 1 36 nL 40 nL 4
Anal yst : ww Revi ewer : 7///% %
BLOCK_DI G - Mbdi fied 07/22/2008 ®

oratea 1253568 Microbac
Report generated: 15/03/2008 11:18
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Run Log ID: 25502

Microbac Laboratories Inc. 000821 87

Instrument Run Log

Instrument: HYDRA Dataset: 120108A.PRN
Analystl: ADC Analyst2: N/A
Method: 7471A SOP: 405 Rev: 8

Maintenance Log ID: 26797

Calibration Std: STD30099 ICV/CCV Std: STD30100 Post Spike: STD30099
ICSA: N/A ICSAB: N/A

Workgroups: 289319

Comments:

[ Seq. | File ID \ Sample \ ID | Prep | Dil | Reference \ Date/Time |
1 HY.120108.141543 WG289437-01  (Calibration Point 1 12/01/08 14:15
2 HY.120108.141735 WG289437-02  (Calibration Point 1 12/01/08 14:17
3 HY.120108.141922 WG289437-03  (Calibration Point 1 12/01/08 14:19
4 HY.120108.142115 WG289437-04  (Calibration Point 1 12/01/08 14:21
5 HY.120108.142300 WG289437-05  (Calibration Point 1 12/01/08 14:23
6 HY.120108.142505 WG289437-06  (Calibration Point 1 12/01/08 14:25
7 HY.120108.142700 WG289437-07  [nitial Calibration Verification 1 12/01/08 14:27
8 HY.120108.142851 WG289437-08  [nitial Calib Blank 1 12/01/08 14:28
9 HY.120108.143047 WG289437-09 CCV 1 12/01/08 14:30
10 HY.120108.143254 WG289437-10 [CCB 1 12/01/08 14:32
11 HY.120108.143445 WG289276-02 Method/Prep Blank .6/40 1 12/01/08 14:34

12 HY.120108.143628 WG289276-03  [Laboratory Control S .6/40 1 12/01/08 14:36
13 HY.120108.143811 L08110782-06 03SB11-(10-11) .602/40 1 12/01/08 14:38
14 HY.120108.144018 WG289319-01  Post Digestion Spike 1 L08110782-06 12/01/08 14:40
15 HY.120108.144358 WG289319-01  Post Digestion Spike 1 L08110782-06 12/01/08 14:43
16 HY.120108.144551 L08110782-07 P3SB11-(BOTTOM) .601/40 1 WG289244-01 12/01/08 14:45
17 HY.120108.144735 WG289276-04 Matrix Spike .602/40 1 L08110782-06 12/01/08 14:47
18 HY.120108.144932 WG289276-05 Matrix Spike Duplica .602/40 1 L08110782-06 12/01/08 14:49
19 HY.120108.145127 WG289319-02  Serial Dilution 1 12/01/08 14:51
20 HY.120108.145321 WG289437-11 CCV 1 12/01/08 14:53
21 HY.120108.145508 WG289437-12  [CCB 1 12/01/08 14:55

Comments
[ Seq. [Rerun|[ Dil. | Reason \ Analytes
14 X HG

marginal post spike failure

Page: 1 Approved: December 05, 2008

Moess By

®

Microbac
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Run Log ID: 25507

Microbac Laboratories Inc. 000821 88

Instrument Run Log

Instrument: HYDRA Dataset: 120108B.PRN
Analystl: ADC Analyst2: N/A
Method: 7470A SOP: 404 Rev: 11

Maintenance Log ID: 26797

Calibration Std: STD30109 ICV/CCV Std: STD30103 Post Spike: STD30109
ICSA: N/A ICSAB: N/A

Workgroups: 289327

Comments:

[ Seq. | File ID \ Sample \ ID | Prep | Dil | Reference \ Date/Time |
1 HY.120108.150300 WG289505-01  (Calibration Point 1 12/01/08 15:03
2 HY.120108.150453 WG289505-02  (Calibration Point 1 12/01/08 15:04
3 HY.120108.150635 WG289505-03  (Calibration Point 1 12/01/08 15:06
4 HY.120108.150818 WG289505-04  (Calibration Point 1 12/01/08 15:08
5 HY.120108.151002 WG289505-05  Calibration Point 1 12/01/08 15:10
6 HY.120108.151236 WG289505-06  (Calibration Point 1 12/01/08 15:12
7 HY.120108.151422 WG289505-07  [nitial Calibration Verification 1 12/01/08 15:14
8 HY.120108.151625 WG289505-08  [nitial Calib Blank 1 12/01/08 15:16
9 HY.120108.151808 WG289505-09 CCV 1 12/01/08 15:18
10 HY.120108.151952 WG289505-10 [CCB 1 12/01/08 15:19
11 HY.120108.152135 WG289304-02 Method/Prep Blank 40/40 1 12/01/08 15:21
12 HY.120108.152319 WG289304-03  [Laboratory Control S 40/40 1 12/01/08 15:23
13 HY.120108.152502 L08110782-01 B5AWWO01-111908 40/40 1 12/01/08 15:25
14 HY.120108.152648 WG289327-01  Post Digestion Spike 1 L08110782-01 12/01/08 15:26
15 HY.120108.152852 L08110782-02 |LHSMWO06-111908 40/40 1 12/01/08 15:28
16 HY.120108.153126 L08110782-03 | LHSMWO03-111908 40/40 1 12/01/08 15:31
17 HY.120108.153322 L08110782-04 | LHSMWO07-111908 40/40 1 12/01/08 15:33
18 HY.120108.153515 L08110782-05 B5AWWO05-112108 40/40 1 WG289304-01 12/01/08 15:35
19 HY.120108.153658 WG289304-04 Matrix Spike 36/40 1 L08110782-05 12/01/08 15:36
20 HY.120108.153851 WG289304-05 Matrix Spike Duplica 36/40 1 L08110782-05 12/01/08 15:38
21 HY.120108.154036 WG289505-11  CCV 1 12/01/08 15:40
22 HY.120108.154223 WG289505-12  [CCB 1 12/01/08 15:42

Page: 1 Approved: December 05, 2008 =
Microbac
Voo Bory.
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Microbac Laboratories Inc.
Data Checklist

Date: 01-DEC-2008

Checklist ID: 34115

00082189

Analyst: ADC

Analyst: NA

Method: 7471A

Instrument: HYDRA

Curve Workgroup: 289437

Runlog ID: 25502

Analytical Workgroups: 289319

Calibration/Linearity

ICV/CCV

1CB/CCB

X XX

ICSA/ICSAB

CRI

Blank/LCS

MS/MSD

Post Spike/Serial Dilution

Upload Results

Data Qualifiers

Generate PDF Instrument Data

Sian/Annotate PDF Data

Upload Curve Data

Workgroup Forms

Case Narrative

o

Client Forms

Q< X X | [

Level X

Level 3

0782

Level 4

ICheck for compliance with method and project specific requirements

Check the completeness of reported information

Check the information for the report narrative

Primary Reviewer

ADC

Secondary Reviewer

MMB

Comments

Primary Reviewer:
02-DEC-2008

CHECKLIST1 - Modified 03/05/2008

Generated: DEC-05-2008 14:25:11

337

Secondary Reviewer:
05-DEC-2008

Mo Boyy.




Microbac Laboratories Inc.
Data Checklist

Date: 01-DEC-2008

Checklist ID: 34138

00082190

Analyst: ADC

Analyst: NA

Method: 7470A

Instrument: HYDRA

Curve Workgroup: 289505

Runlog ID: 25507

Analytical Workgroups: 289327

Calibration/Linearity

ICV/CCV

1CB/CCB

X XX

ICSA/ICSAB

CRI

Blank/LCS

MS/MSD

Post Spike/Serial Dilution

Upload Results

Data Qualifiers

Generate PDF Instrument Data

Sian/Annotate PDF Data

Upload Curve Data

Workgroup Forms

Case Narrative

o

Client Forms

Q< X X | [

Level X

Level 3

0782

Level 4

ICheck for compliance with method and project specific requirements

Check the completeness of reported information

Check the information for the report narrative

Primary Reviewer

ADC

Secondary Reviewer

MMB

Comments

Primary Reviewer:
03-DEC-2008

CHECKLIST1 - Modified 03/05/2008

Generated: DEC-05-2008 14:15:48

338

Secondary Reviewer:
05-DEC-2008

Mo Boyy.




M cr obac Laboratories Inc.

HOLDI NG Tl MES
EQUI VALENT TO AFCEE FORM 9

Anal ytical Method: 7471A
Logi n Nunber:L08110782

00082191

AAB#: W5289319

Dat e Dat e Dat e Max Hold | Time Held Dat e Max Hold |[Time Held
Client ID Col | ected | Recei ved | Extracted |Ti me Ext. Ext . Anal yzed |Tine Anal Anal . Q
03SB11- (BOTTOM 11/18/ 08|11/ 25/ 08|12/ 01/ 08 28 13.0 12/ 01/ 08 28 0.191
03SB11- (10-11) 11/18/08|11/25/08|12/01/08 28 13.0 12/01/08 28 0. 189
* EXT = SEE PRQIECT QAPP REQUI REMENTS
*ANAL = SEE PROQIECT QAPP REQUI REMENTS

HOLD_TI MES - Modi fied 03/06/2008
PDF File ID: 1265151
Report generated 12/08/2008 16: 40
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Anal ytical Method: 7470A

Logi n Nunber:L08110782

M cr obac Laboratories Inc.

HOLDI NG Tl MES
EQUI VALENT TO AFCEE FORM 9

00082192

AAB#: W5289327

Dat e Dat e Dat e Max Hold | Time Held Dat e Max Hold |[Time Held
Client ID Col | ected | Recei ved | Extracted |Ti me Ext. Ext . Anal yzed |Tine Anal Anal . Q
35AWM1- 111908 11/19/08 |11/ 25/ 08|12/ 01/ 08 28 12.0 12/ 01/ 08 28 0. 0433
35AWN5- 112108 11/21/08|11/25/08|12/01/08 28 9. 87 12/01/08 28 0. 0504
LHSMAD6- 111908 11/19/08 |11/ 25/08|12/01/08 28 12.1 12/01/08 28 0. 0459
LHSMAD3- 111908 11/19/08 |11/ 25/ 08|12/ 01/ 08 28 12. 2 12/01/08 28 0. 0477
LHSMAD7- 111908 11/21/08 |11/ 25/ 08|12/ 01/ 08 28 10.1 12/01/08 28 0. 0491

* EXT = SEE PROJECT QAPP REQUI REMENTS
*ANAL = SEE PROQIECT QAPP REQUI REMENTS

HOLD_TI MES - Modi fied 03/06/2008
PDF File I D 1265151

Report generated 12/08/2008 16: 40
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M crobac Laboratories |Inc.

METHOD BLANK SUMVARY 000821 93

Logi n Number: L08110782 Work Group: W&289319
Bl ank File |D:HY.120108. 143445 Bl ank Sanpl e | D: W&289276- 02
Prep Date:12/01/08 10:10 I nstrunent | D: HYDRA
Anal yzed Date: 12/01/08 14: 34 Met hod: 7471A
Anal yst : ADC

This Method Bl ank Applies To The Fol |l owi ng Sanpl es:

Client ID Lab Sanple ID Lab File ID Ti me Anal yzed TAG
LCS W=289276- 03 | HY. 120108. 143628 12/01/08 14:36 01
03SB11-(10-11) L08110782-06 |HY.120108. 143811 12/01/08 14:38 01
03SB11- (BOTTOM L08110782- 07 |HY.120108. 144551 12/01/08 14: 45 01

Report Name: BLANK_SUMVARY
PDF File ID: 1265152 =
Report generated 12/08/2008 16: 40 -

Microbac
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Logi n Number: L08110782

M crobac Laboratories |Inc.

00082194

METHOD BLANK SUMVARY

Work Group: W289327

Blank File 1D:HY. 120108. 152135

Bl ank Sanpl e | D: W&289304- 02

Prep Date: 12/01/08 14:22

I nstrunent | D: HYDRA

Anal yzed Date: 12/01/08 15:21

Met hod: 7470A

Anal yst : ADC
This Method Bl ank Applies To The Fol |l owi ng Sanpl es:
Client ID Lab Sanple ID Lab File ID Ti me Anal yzed TAG
LCS W=289304-03 | HY. 120108. 152319 12701/ 08 15:23 01
35AWND1- 111908 L08110782-01 |HY.120108. 152502 12/01/08 15:25 01
LHSMAD6- 111908 L08110782- 02 |HY.120108. 152852 12/01/08 15: 28 01
LHSMAD3- 111908 L08110782- 03 |[HY.120108. 153126 12/01/08 15:31 01
LHSMAD7- 111908 L08110782- 04 |HY.120108. 153322 12/01/08 15: 33 01
35AWND5-112108 L08110782-05 |HY.120108. 153515 12/01/08 15:35 01
Report Name: BLANK_SUMVARY
PDF File | D: 1265152 =
Report generated 12/08/2008 16: 40 _— ;
Microbac
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M crobac Laboratories Inc.

METHOD BLANK REPORT 000821 95

Logi n Nunber:L08110782 Prep Date: 12/01/08 10:10 Sanpl e | D: W&289276- 02
I nstrument | D: HYDRA Run Date:12/01/08 14:34 Prep Method: 7471A
File | D:HY.120108. 143445 Anal yst : ADC Met hod: 7471A
Wor kgroup (AAB#) : W&289319 Mat ri x: Soi | Uni ts: ng/ kg
Contract #: DACAS6- 94- D- 0020 Cal |1 D:_HYDRA- 01- DEC 08
Anal yt es SDL PQL Concentration Dilution Qualifier
Mercury, Tot al 0. 0100 0. 250 0.0100 1 u
SDL Met hod Detection Limt
PQL Reporting/Practical Quantitation Limt
ND Anal yte Not detected at or above reporting limt
* | Anal yte concentration| > RL

Report Name: BLANK
PDF ID: 1265153 -
)

08- DEC- 2008 16: 40 Microbac
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M crobac Laboratories Inc.

METHOD BLANK REPORT 000821 96

Logi n Nunber:L08110782 Prep Date: 12/01/08 14:22 Sanpl e | D: W&289304- 02
I nstrurment | D: HYDRA Run Date: 12/01/08 15:21 Prep Method: METHOD
File | D:Hy.120108. 152135 Anal yst : ADC Met hod: 7470A
Wor kgroup (AAB#) : W&289327 Mat ri x: Wat er Units:ng/L
Contract #: DACAS6- 94- D- 0020 Cal |1 D:_HYDRA- 01- DEC 08
Anal yt es SDL PQL Concentration Dilution Qualifier

Mer cury 0. 000100 |0.000200 0. 000100 1 u
SDL Met hod Detection Limt

PQL Reporting/Practical Quantitation Limt

ND Anal yte Not detected at or above reporting limt

* | Anal yte concentration| > RL

Report Name: BLANK
PDF ID: 1265153 -
)

08- DEC- 2008 16: 40 Microbac

344



M crobac Laboratories Inc.

LABORATORY CONTROL SANPLE (LCS) 00082197

Logi n Nunber: L08110782 Run Date: 12/01/2008 Sanpl e | D: W&289276- 03
I nstrument | D: HYDRA Run Ti ne: 14: 36 Prep Method: 7471A
File ID: HY.120108. 143628 Anal yst : ADC Met hod: 7471A
Wor kgroup (AAB#) : W&289319 Mat ri x: Soi | Uni ts: ng/ kg
QC Key: STD Lot #: STD30092 Cal |1 D:_HYDRA- 01- DEC- 08
Anal yt es Expect ed Found % Rec LCS Linmits Q
0. 267 0. 260 97.5 80 - 120

Mercury, Tot al

LCS - Modified 03/06/2008

PDF File I D 1265154
Report generated: 12/08/2008 16: 40 i ®
Microbac
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M crobac Laboratories Inc.

LABORATORY CONTROL SANPLE (LCS) 00082198

Logi n Nunber: L08110782 Run Date: 12/01/2008 Sanpl e | D: W&289304- 03
I nstrurment | D: HYDRA Run Tine: 15: 23 Prep Met hod: METHOD
File ID: HY.120108. 152319 Anal yst : ADC Met hod: 7470A
Wor kgroup (AAB#) : W&289327 Mat ri x: Wat er Units:ng/L
QC Key: STD Lot #: STD30101 Cal |D: _HYDRA- 01- DEC- 08
Anal yt es Expect ed Found % Rec LCS Limts Q
Ner cury 0. 00400 0. 00423 106 85 - 115

LCS - Modified 03/06/2008

PDF File I D 1265154
Report generated: 12/08/2008 16: 40 i ®
Microbac
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M crobac Laboratories Inc.

MATRI X SPI KE AND MATRI X SPI KE DUP ( MS/ MSD) 000821 99

Wor knum W&289319

Logi nnum L08110782 Cal ID: HYDRA-

I nstrunment | D: HYDRA Contract #: DACAS6-94- D- 0020 Met hod: 7471A

Parent | D WX289276-01 File I D:HY.120108.143811 Dil:1 Matri x: SOLI D
File I D Hy.120108.144735 Dil:1 Uni ts: ng/ kg

Sanpl e | D: Wa289276- 04 M5
Sampl e | D: W&289276- 05 MSD File I D HY.120108.144932 Dil:1

Percent Solid:89.3

VS Y] %S MSD MSD MSD Rec RPD
0 ST Limi
Anal yte Par ent Spi ked Found %Rec Spi ked Found %Rec ARPD | Limits Limt) Q
METCury, total ND 0. 298 0. 303 102 0. 298 0. 302 10Z | 0.226] /5 - 120] 2D

* FAILS 'REC LIMT

# FAILS RPD LIMT
NOTE: This is an internal quality control sanple.

®

WG M5_MSD_DRYWI - Modi fied 03/07/2008 Mictobac
PDF File ID: 1265155 -
Report generated  12/08/2008 16: 40
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M crobac Laboratories Inc.

MATRI X SPI KE AND MATRI X SPI KE DUP ( MS/ MSD) 00082200

Wor knum W&289327

Logi nnum L08110782 Cal ID: HYDRA-

I nstrunment | D: HYDRA Contract #: DACAS6- 94- D- 0020 Met hod: 7470A

Parent | D WR89304-01 File I D Hy.120108.153515 Dil:1 Matri x: WATER
File I D Hy.120108.153658 Dil:1 Units:ng/L

Sanpl e | D: We289304- 04 M5
Sampl e | D: W&289304-05 MsD File I D HY.120108.153851 Dil:1

VS %S %S MSD MSD VSD Rec RPD
. . 9 i mi Limt
Anal yte Par ent Spi ked Found %Rec Spi ked Found %Rec /RPD | Limts |Lim Q
METCury ND 0. 004247% 0. U0450 103 0. 00427 0. 00202 10D 1.93 | 85 - 11o] 20

* FAILS %REC LIMT
# FAILS RPD LIMT
NOTE: This is an internal quality control sanple.

®

WG M5_MSD_DRYWI - Modi fied 03/07/2008 Mictobac
PDF File I D 1265155 -
Report generated  12/08/2008 16: 40
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M crobac Laboratories Inc. 00082201

Serial Dilution Report

Logi n: L0O8110782 Wor knum WE289319
I nstrunent : HYDRA Met hod: 7471A
Serial Dil: W&289319-02 File ID HY.120108. 145127 Dil:_5 Units: ug/L
Sanpl e: L08110782-07 File 1D HY.120108.144551 Dil:_1

Anal yte Sanpl e Qual [ Serial DI | Qual % Diff Q
Mer cury 5.18 5 F 3.47

Result is bel ow MDL.

Result is greater than or equal to MDL and | ess than the RL.

Result is greater than or equal to RL and less than25 tines the MDL.
% exceeds control limt of 10%and initial sanple result is greater
than or equal to 25 times the ML.

m X T C
1

SERIAL_DIL - Modified 09/22/2008
PDF File ID. 1269158 ®
12/ 08/ 2008 16: 40 Microbac
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M crobac Laboratories Inc.
POST SPI KE REPORT 00082202

Sanpl e Login I D L0O8110782 Wor knum WG289319
I nstrunent | D: HYDRA Met hod: 7471A
Post Spi ke | D: W&289319-01 File I D:HY.120108. 144358 Dil:1 Units: ug/L

Sanpl e | D: L0O8110782- 06 File 1D:HYy.120108. 143811 Dil:1 Mat ri x: Soi l
Post Spi ke Sanpl e Spi ke Contr ol
Anal yt e Resul t c Resul t C | Added(sA) %R Limt R | Q
VERCURY 1.14 F 0 .15 1 114.0 85 - 115
N = % Recovery exceeds control limts
F = Result is between MDL and RL
U= Sanple result is below MDL. A value of zero is used in the calcul ation

PCST_SPI KE - Modified 03/06/2008

PDF File | D 1265150 T
Report generated: 12/08/2008 16: 40
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M crobac Laboratories Inc

POST SPI KE REPORT . 00082203

Sanpl e Login I D L0O8110782 Wor knum WGE289327
I nstrunent | D: HYDRA Met hod: 7470A
Post Spi ke | D W&289327-01 File I D:HY.120108. 152648 Dil:1 Units: ug/L

Sanpl e | D: L08110782-01 File 1 D:HY.120108. 152502 Dil:1 Matri x: Water
Post Spi ke Sanpl e Spi ke Contr ol
Anal yt e Resul t c Resul t C | Added(sA) %R Limt R | Q
MERCURY 0. 930 0 .1 1 93.0 85 - 115
N = % Recovery exceeds control limts
F = Result is between MDL and RL
U= Sanple result is below MDL. A value of zero is used in the calcul ation

PCOST_SPI KE - Modi fied 03/ 06/ 2008
PDF File | D 1265150

Report generated: 12/08/2008 16: 40
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Logi n Nunber:L08110782

M crobac Laboratories Inc.
I NI TI AL CALI BRATI ON SUMVARY

Wor kgr oup ( AAB#) : WE289319

| nst runent

00082204

| D: HYDRA

Anal ytical Method: 7471A o X )
| CAL Wér knum WE289437 Initial Calibration Date:12/01/2008 14:25
WGE289437-01 WGE289437- 02 W&E289437- 03 W&E289437- 04 W&E289437- 05 W&E289437- 06
Analyte ~sTp I NT STD I'NT STD I'NT STD I'NT STD I'NT STD I'NT
MEr cury 0 2362 0.200] 12728 1.00 60329 2.00| 121354 |5.00| 309866 |10.0| 603237
INT = Instrument intensity
R = Coefficient of correlation
Q = Data Qalifier
* = R < 0.995

I NT_CAL_HG FU -

Report generated

Qut of Conpliance;

PDF File I D 1265156

Modi fi ed 03/06/2008

12/ 08/ 2008 16: 40
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M crobac Laboratories Inc.

I NI TI AL CALI BRATI ON  SUMVARY 00082205

Wor kgr oup ( AAB#) : WE289319
I nstrunent | D: HYDRA
Initial Calibration Date:12/01/2008 14:25

Logi n Nunber:L08110782
Anal ytical Method: 7471A
| CAL Wor knum W=289437

Anal yte R Q
Mercury 1. 000
NT Instrument intensity

Coefficient of correlation
Data Qualifier
Qut of Conpliance; R < 0.995

*O X Z

INT_CAL_HG FU - Modified 03/06/2008
PDF File I D 1265156
Report generated 12/08/2008 16: 40 m
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Logi n Nunber:L08110782

M crobac Laboratories Inc.
I NI TI AL CALI BRATI ON SUMVARY

Wor kgr oup ( AAB#) : W289327

| nst runent

00082206

| D: HYDRA

Anal ytical Method: 7470A o ) )
| CAL Wér knum WE289505 Initial Calibration Date:12/01/2008 15:12
WGE289505- 01 WGE289505- 02 W&E289505- 03 WGE289505- 04 W&E289505- 05 WGE289505- 06
Analyte ~sTp I NT STD I'NT STD I'NT STD I'NT STD I'NT STD I'NT
MEr cury 0 2690 0.200] 12405 1.00 55240 2.00| 111155 |5.00| 275583 |10.0| 548566
INT = Instrument intensity
R = Coefficient of correlation
Q = Data Qalifier
* = R < 0.995

I NT_CAL_HG FU -

Report generated

Qut of Conpliance;

PDF File I D 1265156

Modi fi ed 03/06/2008

12/ 08/ 2008 16: 40
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M crobac Laboratories Inc.

I NI TI AL CALI BRATI ON SUMVARY 00082207

Wor kgr oup ( AAB#) : W289327
I nstrunent | D: HYDRA
Initial Calibration Date:12/01/2008 15:12

Logi n Nunber:L08110782
Anal ytical Method: 7470A
I CAL Wor knum WE289505

Anal yte R Q
Mercury 1. 000
NT Instrument intensity

Coefficient of correlation
Data Qualifier
Qut of Conpliance; R < 0.995

*O X Z

INT_CAL_HG FU - Modified 03/06/2008
PDF File I D 1265156
Report generated 12/08/2008 16: 40 m
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M crobac Laboratories |Inc.
I NI TI AL CALI BRATI ON BLANK (| CB) 00082208

Logi n Nunber: L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D W=289437- 08
I nstrunment | D: HYDRA Run Ti ne: 14: 28 Met hod: 7471
File 1D HY.120108. 142851 Anal yst : ADC Units: ug/L
Wor kgroup (AAB#) : W&289319 Cal | D:HYDRA - 01- DEC- 08
Matrix: SO L
Anal yt es MDL RDL Concentration Qualifier
MERCURY .15 3.75 .15 U

ICB - Mbdified 03/06/2008

PDF File | D 1265158
Report generated 12/08/2008 16:41
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M crobac Laboratories Inc.
I NI TI AL CALI BRATI ON BLANK (| CB)

Logi n Nunber:L08110782

Run Date: 12/01/2008

00082209

Sampl e | D: WE289505- 08

I nstrunment | D: HYDRA Run Tine: 15: 16 Met hod: 7471
File 1D HY.120108. 151625 Anal yst : ADC Units: ug/L
Wor kgroup (AAB#) : W&289327 Cal | D:HYDRA - 01- DEC- 08
Matri x: WATER
Anal yt es MDL RDL Concentration Qualifier
MERCURY .1 .2 .1 U

I1CB - Mdified 03/06/2008
PDF File I D: 1265158
Report generated 12/08/2008 16:41
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON BLANK ( CCB) 00082210

Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289437- 10
I nstrunment | D: HYDRA Run Ti ne: 14: 32 Met hod: 7471A
File ID: HY.120108. 143254 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289319 Cal | D:_HYDRA - 01- DEC- 08
Matrix: SO L
Anal yt es MDL RDL Concentration Qualifier
Mer cury 0. 150 3.75 0. 150 U

Result is less than MDL.
Result is between MDL and RL.
Result is above RL.

*TC
o n

CCB - Modified 03/05/2008
PDF File | D 1265161

Report generated 12/08/2008 16:41 U &
Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON BLANK ( CCB) 00082211

Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&x289437-12
I nstrunment | D: HYDRA Run Ti ne: 14: 55 Met hod: 7471A
File I D HY.120108. 145508 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289319 Cal | D:_HYDRA - 01- DEC- 08
Matrix: SO L
Anal yt es MDL RDL Concentration Qualifier
Mer cury 0. 150 3.75 0. 150 U

Result is less than MDL.
Result is between MDL and RL.
Result is above RL.

*TC
o n

CCB - Modified 03/05/2008
PDF File | D 1265161

Report generated 12/08/2008 16:41 U &
Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON BLANK ( CCB) 00082212

Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289505- 10
I nstrunment | D: HYDRA Run Tine: 15: 19 Met hod: 7470A
File ID: HY.120108. 151952 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289327 Cal | D:_HYDRA - 01- DEC- 08

Mat ri x: WATER

Anal yt es MDL RDL Concentration Qualifier
Mer cury 0.100 0. 200 0.100 U

Result is less than MDL.
Result is between MDL and RL.
Result is above RL.

*TC
o n

CCB - Modified 03/05/2008
PDF File | D 1265161

Report generated 12/08/2008 16:41 U &
Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON BLANK ( CCB) 000822113

Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289505- 12
I nstrunment | D: HYDRA Run Ti ne: 15: 42 Met hod: 7470A
File ID: HY.120108. 154223 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289327 Cal | D:_HYDRA - 01- DEC- 08

Mat ri x: WATER

Anal yt es MDL RDL Concentration Qualifier
Mer cury 0.100 0. 200 0.100 U

Result is less than MDL.
Result is between MDL and RL.
Result is above RL.

*TC
o n

CCB - Modified 03/05/2008
PDF File | D 1265161

Report generated 12/08/2008 16:41 U &
Microbac
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M crobac Laboratories Inc.

I NI TI AL CALI BRATI ON VERI FI CATI ON (I CV)
(Al ternate Source) 00082214
Logi n Nunber:L08110782 Run Date: 12/01/2008 Sanpl e | D: W&x289437- 07
I nstrunment | D HYDRA Run Tine: 14: 27 Met hod: 7471A
File I D HY.120108. 142700 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289319 Cal | D:_HYDRA - 01-DEC-08
QC Key: STD
Anal yte Expect ed Found YWREC [ LIMTS | Q
VEer cur y 2 2.21 111 ‘90 - 110 *

* Exceeds LIMTS Limt

ICV - Mdified 03/06/2008

PDF File I D 1265157
Report generated 12/08/2008 16: 41 Microbac
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M crobac Laboratories Inc.

I NI TI AL CALI BRATI ON VERI FI CATI ON (I CV)
(Al ternate Source) 0008221 5
Logi n Nunber:L08110782 Run Date: 12/01/2008 Sanpl e | D: W&289505- 07
I nstrunment | D HYDRA Run Tine: 15: 14 Met hod: 7470A
File I D HY.120108. 151422 Anal yst : ADC Units:ug/L
Wor kgroup (AAB#) : W&289327 Cal | D:_HYDRA - 01-DEC-08
QC Key: STD
Anal yte Expect ed Found YWREC [ LIMTS | Q
VEer cur y 2 2.01 101 ‘90 - 110

* Exceeds LIMTS Limt

ICV - Mdified 03/06/2008

PDF File I D 1265157
Report generated 12/08/2008 16: 41 Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON VERI FI CATI ON ( CCV) 00082216
Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289437- 09
I nstrunment | D: HYDRA Run Ti ne: 14: 30 Met hod: 7471A
File I D HY.120108. 143047 Anal yst : ADC QC Key: STD
Wor kgroup (AAB#) : W&289319 Cal | D:_HYDRA - 01- DEC- 08
Matrix: SO L
Anal yte Expect ed Found [UNITS %REC \ LIMTS Q
0. 00200 0. 00215 | mo/L 108 ‘80 - 120

Mercury, Total

* Exceeds LIMTS Criteria

CCV - Modified 03/05/2008
PDF File | D 1265159 ®
Report generated 12/08/2008 16:41 Microbac

364



M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON VERI FI CATI ON ( CCV) 00082217
Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&x289437-11
I nstrunment | D: HYDRA Run Ti ne: 14: 53 Met hod: 7471A
File I D HY.120108. 145321 Anal yst : ADC QC Key: STD
Wor kgroup (AAB#) : W&289319 Cal | D:_HYDRA - 01- DEC- 08
Matrix: SO L
Anal yte Expect ed Found [UNITS %REC \ LIMTS Q
0. 00200 0. 00219 | moy/L 110 ‘80 - 120

Mercury, Total

* Exceeds LIMTS Criteria

CCV - Modified 03/05/2008
PDF File | D 1265159 ®
Report generated 12/08/2008 16:41 Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON VERI FI CATI ON ( CCV) 00082218
Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289505- 09
I nstrunment | D: HYDRA Run Tine: 15: 18 Met hod: 7470A
File ID: HY.120108. 151808 Anal yst : ADC QC Key: STD
Wor kgroup (AAB#) : W&289327 Cal | D:_HYDRA - 01- DEC- 08

Mat ri x: WATER

Expect ed Found [UNITS %REC \ LIMTS Q

Anal yte
0. 00200 | 0.00210 | mo/L 105 ‘80 - 120

Mercury, Total

* Exceeds LIMTS Criteria

CCV - Modified 03/05/2008
PDF File | D 1265159 ®
Report generated 12/08/2008 16:41 Microbac
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M crobac Laboratories Inc.

CONTI NUI NG CALI BRATI ON VERI FI CATI ON ( CCV) 00082219
Logi n Nunber:L08110782 Run Date: 12/ 01/ 2008 Sanpl e | D: W&289505- 11
I nstrunment | D: HYDRA Run Ti ne: 15: 40 Met hod: 7470A
File I D HY.120108. 154036 Anal yst : ADC QC Key: STD
Wor kgroup (AAB#) : W&289327 Cal | D:_HYDRA - 01- DEC- 08

Mat ri x: WATER

Anal yte Expect ed Found [UNITS %REC \ LIMTS Q
0.00200 | 0.00196 | mo/L 98.0 ‘80 - 120

Mercury, Total

* Exceeds LIMTS Criteria

CCV - Modified 03/05/2008
PDF File | D 1265159 ®
Report generated 12/08/2008 16:41 Microbac
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00082220

2.3 General Chemistry Data
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00082221

2.3.1 Percent Solids Data
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00082222

2.3.1.1 Raw Data
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Account

Attention:

Proi ect Number:
Proj ect:
Site:

P. O Nunber:

Nane:

LABORATORY REPCORT

L08110782
12/ 09/ 08 09: 06

Subnitted By

M crobac Laboratories Inc.
158 Starlite Drive

Marietta, OH 45750
( 740) 373- 4071

00082223

For
Shaw E & |, Inc.
ABB Lurmmus Bi ul di ng .
3010 Briarpark Drive Suite 4N
Houston, TX 77042
Jenni f er Hoanq

2773.025

Longhorn AAP

| ONGHORN AAP KARNACK TX

389869/ 390836( GATP)

Sanpl e Anal ysi s Summary

Client ID Lab I D Met hod Dilution Dat e Recei ved
03SBI11-(10-171) [08110782-06 D2216-90 T 25-NOV- 08
L08110782-07 D2216-90 1 25- NOV- 08

03SB11- ( BOTTOW)

L1_A PRCD - Modified 03/06/2008
PDF File I D 1271125
Report generated: 12/09/2008 09: 06
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Report Number: L08110782
Report Date : Decenber 9, 2008

i Ll vaLu LAdaJuuUl at vl 1 Co 1liu.

00082224

Sanpl e Nunber: L08110782- 06 PrePrep Met hod: NONE I nstrunment : BALO01
Client 1D:03SB11-(10-11) Prep Met hod: D2216- 90 Prep Date:12/01/2008 09: 29
Mat ri x: Soi | Anal ytical Method: D2216- 90 Cal Date:
Wor kgroup Nunber: WG289169 Anal yst: JDH Run Date: 12/01/2008 09: 29
Col | ect Date:11/18/2008 09: 45 Dilution:1 File | D: Bl.289169-0149
Sanpl e Tag: 01 Units: weight %
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
| Percent Solids \ 10-02- 6 \ 89.3 \ \ 1.00 \ 1.00 |
1 of 2
Microbac
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Report Number: L08110782
Report Date : Decenber 9, 2008

i Ll vaLu LAdaJuuUl at vl 1 Co 1liu.

00082225

Sanpl e Nunber: L08110782- 07 PrePrep Met hod: NONE I nstrunment : BALO01
Cient 1D:03SB11-(BOTTOM Prep Met hod: D2216- 90 Prep Date:12/01/2008 09: 29
Mat ri x: Soi | Anal ytical Method: D2216- 90 Cal Date:
Wor kgroup Nunber: WG289169 Anal yst: JDH Run Date: 12/01/2008 09: 29
Col | ect Date:11/18/2008 10: 15 Dilution:1 File I D: Bl.289169-0150
Sanpl e Tag: 01 Units: weight %
\ Anal yte [ CAS. Nunber [ Resul t [Qual | PQL [ SDL |
| Percent Solids \ 10-02- 6 \ 84.9 \ \ 1.00 \ 1.00 |
2 of 2
Microbac
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00082226

Example Percent Solids Calculations

1.0 Calculating the percent solids of a sample.

WT3-WT1
lids = ——————— X F
HeSolids = Gy T

Where:

WT1 = Weight, in grams, of the empty container 1.30 g
WT2 = Weight, in grams, of the container and wet sample 21274 ¢
WT3 = Weight, in grams, of the container and dried sample 521¢g
F = Factor to get units as percent weight 100
9Solids = Percent solids present in sample. 19.58%

2.0 Calculating the percent moisture of a sample.

% Moisture = 100 - % Solids from 1.0 calculation
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M crobac Laboratories Inc.

PERCENT SOLI DS 00082227

Wor kgr oup ( AAB#) : WE289169 Anal yst: JDH ADT(on): 11/ 26/ 2008 15: 47
Met hod: D2216- 90 I nstrunment : BALO01 ADT(of f):12/01/2008 09: 29
SOP: KO003 Rev: 9

SAVPLE NUVBER | EMPTY PAN WE 1| VET W 2 | DRY WI 3A | DRY WI 3B | DRY WI 3C | PERCENT SOLID | PERCENT MO STURE
TO8110548- 01 T.32 26. 24 25. 85 98, 43
[08110548- 02 1.31 32.29 31. 87 98. 64
L08110548- 03 1.32 19.52 19.5 99. 89
L08110548- 04 1.27 28.93 28. 56 98. 66
L08110548- 05 1.28 31.06 30. 65 98. 62
L08110548- 06 1.3 38. 82 38. 27 98. 53
L08110548- 07 1.29 30. 24 29.92 98. 89
L08110548- 08 1.28 31. 87 31. 47 98. 69
L08110548- 09 1.28 31. 87 31. 47 98. 69
L08110548- 10 1.28 31. 87 31. 47 98. 69
[08110548- 11 1.31 25.08 24.74 98.57
[08110548- 12 1.29 28. 86 28.58 98. 98
L08110548- 13 1.29 34.94 34.5 98. 69
L08110548- 14 1.29 34. 49 34.13 98. 92
L08110548- 15 1.27 38. 72 38.4 99. 15
L08110548- 16 1.29 21.5 21. 28 98. 91
[08110548- 17 1.29 27.14 26. 88 98. 99
[08110548- 18 1 29. 61 29.18 98. 48
L08110548- 19 1 28.9 28. 44 98. 33
L08110548- 20 1. 27.93 27. 47 98. 27
L08110548- 21 1.29 24. 41 24,17 98. 96
[08110548- 22 1.3 26. 67 26. 59 99. 68
L08110548- 23 1.29 31. 89 31.4 98. 40
L08110548- 24 1.29 33. 49 33 98. 48
L08110550- 01 1.29 28.98 28.51 98. 30
L08110550- 02 1 33.63 33.16 98. 55
L08110550- 03 1 33.63 33.16 98. 55
L08110550- 04 1 33.63 33.16 98. 55
L08110550- 05 1.29 26. 74 26. 38 98. 59
L08110550- 06 1.29 26. 2 25. 82 98. 47
L08110550- 07 1.29 30. 55 30. 26 99. 01
L08110550- 08 1.3 31. 34 30. 91 98. 57
L08110550- 09 1.28 28. 66 28. 11 97.99
[08110550- 10 1.3 25. 84 25. 21 97.43
L08110550- 11 1.29 33. 47 33.1 98. 85
L08110550- 12 1.29 26. 37 26. 01 98. 56
L08110550- 13 1.31 24. 45 24.01 98. 10
L08110550- 14 1.29 22.77 22.44 98. 46
[08110550- 15 1.31 31.2 30. 65 98.16
L08110550- 16 1.32 28. 88 28.43 98. 37
L08110550- 17 1.31 32.51 31. 96 98. 24
L08110550- 18 1.32 28. 62 28.3 98. 83
PERCENT_SOLI DS - Modi fied 04/24/2008 ®
PDF ID: 1262277 Microbac

Report generated: 15, 1/5008 09: 40
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M crobac Laboratories Inc.

PERCENT SOLI DS 00082228

Wor kgr oup ( AAB#) : WE289169 Anal yst: JDH ADT(on): 11/ 26/ 2008 15: 47
Met hod: D2216- 90 I nstrunment : BALO01 ADT(of f):12/01/2008 09: 29
SOP: KO003 Rev: 9

SAMPLE NUMBER | EMPTY PAN WI 1 | WET WI 2 DRY WI' 3A | DRY W 3B | DRY WI 3C | PERCENT SOLI D | PERCENT MO STURE
L08110550- 19 1.33 24.99 24.64 98. 52

L08110550- 20 1.3 32.49 32.11 98.78

L08110550- 21 1.32 30. 65 30. 05 97. 95

L08110550- 22 1.31 20. 69 20. 44 98.71

L08110550- 23 1.31 34. 07 33. 66 98. 75

L08110550- 25 1.3 32.85 32.27 98. 16

L08110747-01 1.3 35.12 25.05 70.22

L08110747-02 1.32 30. 25 21.61 70.13

L08110782- 06 1.29 28.73 25.8 89. 32

L08110782- 07 1.3 24.03 20.59 84. 87

WE289169- 01 1.3 32.49 32.11 98.78 1.218
WE289169- 02 1.29 28. 86 28.58 98. 98 1.016
WG289169- 03 1.3 35.12 25.05 70.22 29.78
WG289169- 04 1.28 22.69 22.49 99. 07 0.9341
WG289169- 05 1.28 32.73 32.42 99.01 0. 9857
WE289169- 06 1.28 29.53 20. 89 69. 42 30. 58

Anal yst : gﬁm%wﬂ

PERCENT_SOLI DS - Modifi ed 04/ 24/ 2008 :
PDF 1D 1262277 Microbac

Report generated: 15, 1/5008 09: 40
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Microbac Laboratories Inc.
Analyst Listing
December 9, 2008

00082230

ADC
AM_
CAA
CEB
CMS
CTB
DEV
DLB
DR -
ECL
EDH
HAV
Jc
JKT
JYH
KJW
LKN
MDC
MRT
PDM
REK
SAV
SLM
TDH
™M

— ANTHONY D. CANTER
ALISON J. MILLER

— CASSIE A. AUGENSTEIN
— CHAD E. BARNES

— CRYSTAL M. STEPHENS
— CHRIS T. BUCINA

— DAVID E. VANDENBERG
— DAVID L. BUMGARNER
DEANNA ROBERTS

— ERIC C. LAWSON

— ETHAN D. MORRIS
— HEMA VILASAGAR

JOHN L. CONLEY
— JANE K. THOMPSON
- JI Y. HU
— KATIE J. WIEFERICH
- LINDA K. NEDEFF
— MICHAEL D. COCHRAN
— MICHELLE R. TAYLOR
— PIERCE D. MORRIS
— ROBERT E. KYER
— SARAH A. VANDENBERG

— STEPHANIE L. MOSSBURG

— TRICIA D. HUCK
- TAMMY M. MORRIS

AJF

CAF
CLC
CPD
DDE
DGB
DLP
DSF
ED -
ERP
HJR
JDH
JWR
KEB
KRA
LSB
MES
MSW
RAH
RLK
SDH
SLP
TIP
vC -

— AMANDA J. FICKIESEN
— ANTHONY M. LONG

— CHERYL A. FLOWERS
— CHRYS L. CRAWFORD
- CHAD P. DAVIS

— DEBRA D. ELLIOTT

— DOUGLAS G. BUTCHER
— DOROTHY L. PAYNE

— DEBRA S. FREDERICK
EMILY E. DECKER

— ERIN R. PORTER

— HOLLY J. REED

— JUSTIN D. HESSON

— JOHN W. RICHARDS

— KATHRYN E. BARNES
— KATHY R. ALBERTSON
- LESLIE S. BUCINA

— MARY E. SCHILLING
- MATT S. WILSON

— ROY A. HALSTEAD

— ROBIN L. KLINGER

— SHANA D. HINYARD

— SHERI L. PFALZGRAF
— TAE I. PARRISH
VICKI COLLIER

378

ALB
BRG
CAH
CLW
CSH
DEL
DIH
DLR
EAB
EDA

WTID

— ANNIE L. BROWN

— BRENDA R. GREGORY

— CHARLES A. HALL

— CHARISSA L. WINTERS
— CHRIS S. HILL

— DON E. LIGHTFRITZ

— DEANNA I. HESSON

— DIANNA L. RAUCH

— EDDIE A. BYERS

— ERIN D. AGEE

— FRANCES J. BOLDEN

- JEREMY B. KINNEY

— JACQUELINE K. PARSONS
— JACK W. SHEAVES

- KIM H. RHODES

— LANCE H. THOMPSON

— MIKE D. ALBERTSON

- MAREN M. BEERY

— NATHANIEL P. MILLER
ROBERT BUCHANAN

— RODNEY W. CAMPBELL
— SHELLY D. LENT
SHAUNA M. HYDE

— TIFFANY M. BAILEY

— WADE T. DELONG



Microbac Laboratories Inc.
List of Valid Qualifiers 0008223 1
December 09, 2008
Qualkey:  STD

Qualifier Description

* Surrogate or spike compound out of range

+ Correlation coefficient for the MSA is less than 0.995

< Result is less than the associated numerical value.

> Result is greater than the associated numerical value.

A See the report narrative

B Analyte present in method blank

B3 Target analyte detected in calibration blank at or above the method reporting limit
C Confirmed by GC/MS

CG Confluent growth
D1 Sample required dilution due to matrix.
D2 Sample required dilution due to high concenration of target analyte.
DL Surrogate or spike compound was diluted out
E Estimated concentration due to sample matrix interference
El Concentration estimated. Analyte exceeded calibration range. Insufficient sample for reanalysis.
E2 Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to matrix.
E3 Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to holding time requirements
EDL Elevated sample reporting limits, presence of non-target analytes
EMPC Estimated Maximum Possible Concentration
F, s Estimated result below quantitation limit; method of standard additions(MSA)
FL Free Liquid
H1 Sample analysis performed past holding time.
| Semiquantitative result (out of instrument calibration range)
J The analyte was positively identified, but the quantitation was below the RL
J,B Analyte detected in both the method blank and sample above the MDL.
J.P Estimate; columns don't agree to within 40%
J,S Estimated concentration; analyzed by method of standard addition (MSA)

L Sample reporting limits elevated due to matrix interference
L1 The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
L2 The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
M Matrix effect; the concentration is an estimate due to matrix effect.
M1 Matrix spike recovery was high; the assocated blank spike recovery was acceptable.
M2 Matrix spike recovery was low; the assocated blank spike recovery was acceptable.
M3 The spike recovery value is unusable since the analyte concentration is disproportionate to the spike level.
N Tentatively identified compound(TIC)
NA Not applicable
ND Not detected at or above the reporting limit
ND, L Not detected; sample reporting limit (RL) elevated due to interference
ND, S Not detected; analyzed by method of standard addition (MSA)
NF Not found by library search
NFL No free liquid
NI Non-ignitable
NR Analyte is not required to be analyzed
NS Not spiked
P Concentrations >40% difference between the two GC columns
Q One or more quality control criteria fail. See narrative.
Q1 Sample integraity was not maintained. See report narrative.
QNS Quantity of sample not sufficient to perform analysis
R1 Duplicate RPD/RSD exceeded the method acceptance limit.
R2 Duplicate RPD/RSD exceeded the laboratory acceptance limit.
RA Reanalysis confirms reported results
RE Reanalysis confirms sample matrix interference
S Analyzed by method of standard addition (MSA)
SMI Sample matrix interference on surrogate
SP Reported results are for spike compounds only
TIC Library Search Compound
TNTC Too numerous to count

U Undetected; the concentration is below the reported MDL.

uJ Undetected; the MDL and RL are estimated due to quality control discrepancies.

V1 CCV recovery was above method acceptance limits. This target analyte was not detected in the sample.

V2 CCV recovery was above method acceptance limits. Insufficient volume for sample reanalysis.

W Post-digestion spike for furnace AA out of control limits

X Exceeds regulatory limit
X, S Exceeds regulatory limit; method of standard additions (MSA)

z Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes

)

Microbac
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Microbac Laboratories Inc.
List of Valid Qualifiers 00082232
December 09, 2008
Qualkey:  STD

. Acrolein and acrylonitrile by method 624 are semi-quantitative screens only.
. 1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
. N-nitrosodiphenylamine cannot be separated from diphenylamine.
. 3-Methylphenol and 4-Methylphenol are unresolvable compounds.
. m-Xylene and p-Xylene are unresolvable compounds.
The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs referenced in 40 CFR Part 264,
ppendlx IX. They are not always achievable for every compound an are matrix dependent.

PO wNRE

Microbac
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qlur'm'w:s-;wn SO LT Mg TR Fe o4 (TS ,ﬁz:y-:'-fﬂ?"a L AL LU s 0T : ' 00082233 Y

P & . Chain of Custody ) no. 5725
Shaw*’ Shaw Enx)uronmerﬁél &lnfrastructure, Inc. . : o

=3010- Bruarpark Drive, Sunte 400 S e - = S - = . ——— e
.. Houston, TX 77042..; - '

[ e i g e SRS |
' ' : _ . Analysis and Method Desired
| Project Name: LO““\\'\GV‘h MNP =~ ¢ | -ProjectLocation %afﬁaa\_{’j{m ool R e o (ndigate SEparate containars) T | "Remarks T T s
Project No. Project Contact Project Telephone No. . . (P\eqs e Yol em
\P(‘SO\\- t.3500000 M\U\ W\\\Yif&(p 3 243 9292 % ;& ") 3l @orﬂ'?éw
| Point of Contact: U th.\_ca‘_ Weang *-° L . | Project ManagerISu‘pe:rvisor: . E z .. 5 Possinl SPLD
Telephone No. "3 Oy Wued - :\DT‘G\YQ%_ ‘_ STN aglay’ ;SJ 3 2J. g K‘:\\{qisso\:{\;:r
§z° Sample Number Date | Time § § E Sample Descriptiori, Location 2 ; é (ﬁj mf:;_(f’\\\i on —*-A&‘\
| Lt lowpzor-wivos [l s VD SiiE_O4 \ ‘/
) |2 |pudzoz-Wioor  [MlsfiSiee | | v W $1e 04 \ v
L3 |aurzoz-wioos  Mujwlziza| | v W Siie_o4 \ v
4 |O4PzoB-WLoet |l [gong v |W Siic o4 ) v
5 Zipwwor-Weed  {fale[Sng | | W] S 3SA A7
6 |LiSmwlob-waes Ml meds] | [W] S 35K B|lviv
7 meuﬁ~ ito% “II'I_]eb ovus | v w| S 358 B -

L lLhgngtet - \ipyot T e R A s ey T | I E o Lo e s - e
Lo B8 Wzwd  [Rlslire| | S]] e 35M y | 7 ~ | -
| 104 SRsRI - megﬁ:? 3 HIE o3, A A W_ﬁn

Transfers Rejinquished By (signature) Date/Time Transfers Accepted By (signature) Date/Time | Special Instructions
_/(/. \,/I%L/L, 'ygdog 1739 " : ' q—-da\_‘ TA
ey ; FedEx Airbill No.: .
: LabofW/ /?’ Zg)/ " _as_cﬁqfampler's Signature. /M Zj[ L/\
TAT: ____ Standard____ RushDate SealsIntact? Y _____ N} Received Good Condition Y ___N Cod L _
White - Lab Copy §a§ar; Figld Copy  Pink - File Copy Form Numbe;;ﬁ?g‘_i




Microbac Laboratories, Inc. SAMPLE RECEIPT FORM : OOQ&EZZB4
Marietta, OH 45750
(B

(740) 3734071
R
Client: f N0 )Y - TExad
Workorder Number: B
Date Received: (| -25-68

Delivered by: ( JFedx (+YUPS ({ )Client { ) Courier Time: 940
Opened by: Rip

IR Temp Gun: (SD ()G

[Logged by: KLY L O3 O785—

Cooler information
Cooler ID |Temp C Airbill# COC# Other

35| | Il Ypl (L3 22 lcos gga] 5725

Inspection Checklist

Were shipping coolers sealed?

Were custody seals intact?

Were cooler temperatures in range of 0 - 67

Was ice present?

Were COC's received/ infarmation complete/signed and dated?
Were sample containers and labels intact and match CQOC?
Were the correct containers and volumes received?

Were correct preservatives used? (water only)

Were pH ranges acceptable? (voa's excluded)

Were VOA samples free of headspace (< 6mm)?

Were samples received within EPA hold times?

N |NA |Discrepancy ID

NN TRNEANE
\

Discrepancy/Comments/Other Problems

Q‘/) Sampe  (HSMWOD - 1W1G0% [ 3 vans) Tiveon Soumple 19 17:40-
e on CoC S gH4S -

ol d () Tacg Bla Ve~ Boried Jocl oo on O,

Distribution

Name of Microbac representative:
Client/Company:

Person Contacted:

Date contacted:

Resolution/other comments:

CFR-1 Sample Receipt Form (1) 04/09/2008
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Microbac Laboratories Inc.

00082235

Internal Chain of Custody Report
Logi n: L08110782
Account: 2773
Project: 2773.025
Sanpl es: 8
Due Date: 05-DEC-2008
Sanpl enum Container ID Products
L08110782-01 531241 826- LOW
Bottle: 1
Seq. Pur pose From| To Dat e/ Ti me Accept |[Rel i nqui sh
1 LOd N COOLER V1 [26- NOV-2008 15: 09 RLK
2 ANALYZ Vi ORA 28- NOV-2008 17:01 T™MB ERE
Bottle: 2
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOd N COOLER V1 [26- NOV-2008 15: 09 RLK
2 ANALYZ Vi ORA 28- NOV-2008 17:01 T™MB ERE
Sanpl enum Container 1D Products
L08110782- 04 531247 826- LOW
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER V1 26- NOv- 2008 15: 09 RLK
2 ANALYZ V1 ORG4 28- NOV-2008 17:02 TMB ERE
Bottle: 2
Seq. | Pur pose | From[ To | Dat e/ Ti ne | Accept [Rel i nqui sh]|
1 LOGE N COOLER V1 26- NOv- 2008 15: 09 RLK
2 ANALYZ V1 ORG4 28- NOV- 2008 17: 02 T™MB ERE
Sanpl enum Container ID Products
L08110782-05 531249 826- LOW
Bottle: 1
Seq. | Pur pose | From[ To | Dat e/ Ti ne [ Accept [Rel i nqui sh]|
1 LOd N COOLER V1 P6- NOV-2008 15: 09 RLK
2 ANALYZ Vi ORA 28- NOV-2008 17:02 T™MB ERE
Bottle: 2
Seq. Pur pose From| To Dat e/ Ti me Accept |Rel i nqui sh
1 LOd N COOLER V1 [26- NOV-2008 15: 09 RLK
2 ANALYZ Vi OR4 28- NOV-2008 17:02 T™MB ERE

Al - Sample Archive (COLD)

A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login

V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac
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Microbac Laboratories Inc.

00082236

Internal Chain of Custody Report
Logi n: L08110782
Account: 2773
Project: 2773.025
Sanpl es: 8
Due Date: 05- DEC-2008
Sanpl enum Container 1D Products
L08110782- 08 531251 826- LOW
Bottle: 1
Seq. Pur pose From| To Dat e/ Ti me Accept |[Rel i nqui sh
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ V1 ORA 29- NOV-2008 11:23 AM RLK
Bottle: 2
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ V1 OR&A 29- NOV- 2008 11:23 AM RLK
Sanpl enum Container ID Products
L08110782-01 531242 AG M5 AL AS-Ms BA-MS BE-AX CA CD-Ms CO-AX CR- I
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER WL [26- NOV- 2008 15:09 RLK
2 PREP W DIG [01- DEC- 2008 06: 45 VC ERE
3 EXTRACT DI G |METALS|01- DEC- 2008 09: 49 VC
Sanpl enum Container ID Products
L08110782-02 531244 AG M5 AL AS- M5 BA- M5 BE- AX CA CD-Ms CO AX CR-1
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER WL [26- NOV- 2008 15: 09 RLK
2 PREP WL DIG [01- DEC 2008 06:45 VC ERE
3 EXTRACT DI G |METALS01- DEC- 2008 09: 49 VC
Sanpl enum Container ID Products
L08110782- 05 531250 AG M5 AL AS- M5 BA- M5 BE- AX CA CD-Ms CO AX CR-1
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e | Accept [Reli nqui sh]
1 LOG N COOLER WL [26- NOV-2008 15:09 RLK
2 PREP W DIG 01- DEC- 2008 06: 45 VC ERE
3 EXTRACT DI G |METALS1- DEC- 2008 09: 49 VC

Al - Sample Archive (COLD)

A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login

V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

384
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Microbac Labor

atories Inc.

00082237

Internal Chain of Custody Report
Logi n: L08110782
Account: 2773
Project: 2773.025
Sanpl es: 8
Due Date: 05- DEC-2008
Sanpl enum Container 1D Products
L08110782- 03 531245 826- LOW
Bottle: 1
Seq. Pur pose From| To Dat e/ Ti me Accept |[Rel i nqui sh
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ V1 ORA 28- NOV-2008 17:02 TMVB ERE
Bottle: 2
Seq. Pur pose | From] To Dat e/ Ti e | Accept [Relinqui sh
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ V1 ORGA 28- NOV- 2008 17:02 TVB ERE
Sanpl enum Container ID Products
L08110782- 03 531246 AG M5 AL AS- M5 BA-Ms BE-AX CA CD-Ms CO AX CR-!
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER WL [26- NOV- 2008 15:09 RLK
2 PREP W DIG [01- DEC- 2008 06: 45 VC ERE
3 EXTRACT DI G |METALS|01- DEC- 2008 09: 49 VC
Sanpl enum Container ID Products
L08110782-04 531248 AG M5 AL AS- M5 BA- M5 BE- AX CA CD-Ms CO AX CR-1
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER WL [26- NOV- 2008 15: 09 RLK
2 PREP WL DIG [01- DEC 2008 06:45 VC ERE
3 EXTRACT DI G |METALS01- DEC- 2008 09: 49 VC
Sanpl enum Container ID Products
L08110782- 06 531252 AG AL AS-MS BABE CACDCOCRCUDGICP FE H
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e | Accept [Reli nqui sh]
1 LOG N COOLER WL [26- NOV-2008 15:15 RLK
2 ANALYZ W VET [26- NOV-2008 15: 33 JDH RLK
3 EXTRACT DI G |METALSO1- DEC- 2008 08: 31 PDM

Al - Sample Archive (COLD)

A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login

V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

385
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Microbac Laboratories Inc. 00082238

Internal Chain of Custody Report
Logi n: L08110782
Account: 2773
Project: 2773.025
Sanpl es: 8
Due Date: 05-DEC- 2008

Sanpl enum Container ID Products
L08110782- 02 531243 826- LOW
Bottle: 1
Seq. Pur pose From| To Dat e/ Ti me Accept |[Rel i nqui sh
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ Vi ORA 28- NOV-2008 17:01 T™MB ERE
Bottle: 2
Seq. Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER V1 [26- NOV-2008 15:09 RLK
2 ANALYZ V1 ORGA 28- NOV-2008 17:01 TVB ERE
Sanpl enum Container ID Products
L08110782- 07 531253 AG AL ASS-M5s BABE CACD COCRCUD GICP FE H
Bottle: 1
Seq. | Pur pose | From] To | Dat e/ Ti e [ Accept [Rel i nqui sh]
1 LOG N COOLER WL 26- NOV- 2008 15: 15 RLK
2 ANALYZ W VET [R6- NOV-2008 15: 33 JDH RLK
3 EXTRACT DI G METALS01- DEC- 2008 08: 31 PDM

Al - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT) PO—
F1 - Volatiles Freezer in Login Microbac

V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login
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Shallow Zone Wells
2007 and 2008

Field Documentation
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R

" IPrassure (psi) ) \

- {Operable UnitSite 1ID: _ {upad=83

g installation crew:___f“_miljmtg,_ N Gileheid, instatiation dateieainmng tine. T 24Y6¥

Purging/sampling crew:_ A !glllmm?l,.ﬁl.ﬁllmhmf—._- PID/FID reading iwelf headibuckagro ity -6
“Purge datefbeginning time:_Y7-6%.0%

00082240

#N\. GROUNDWATER SAMPLING FORM ——

A

Shate-

e Sampling location I g3Ciwael
Project Name/#:__ WYSM/ Gondhern, - Sample ID:_ 83eoef

Pumyp Installation .

b2
PIDIFID reading (well head/background).  ©-0 Instaliation datefcomplation tins, 1}[{‘;}[{5 L "' -5'0
Casing diamster {inchas)__ 4! Sereen Interval {ft. 8TOC): &3 w B3 .

Total well Depth (ft. BTOC):____72.1S Pump intake depth (A BTOC): _ _ 98
Initial {pre-instaltation DTW/time: . 35, FY Post-installation DTW#ime: 24, 34

Final.(after pump priming) DTW/ime: e Max. sustainable pump rale {mL/min):

Fres product {circle): LINAPL 7 DNAPL Appearance of praduct__ fNews
Volume of water removed during priming (ml)y:__ Discharge wbe diameter (378" or “q,_{’j" o
Discharge tubelength (f)_ S Inlet reducer uzed (YN ' )

Pneumatic Gontroller Tuning:
Iniiat zir pressure = H (1.} X 0.43 = _Mi}_ ppEd

inigial 2 3 4 5 g

Refifl Setting L et \\

Discharge Sedling ,&‘ “‘ \ ..1

Flow rate {mb/niin)

Purging

Purge date/corrpietion time:, E‘]j\fﬂ L S
Fina! {post-purging) DTW (it 2TCC: @47
No. of tubing + pump veluines purgeciz____}.i"- .

Initia! {pre-purging) DTW (ft. BTOC)_95-M
Caleulated tubing + pump volume: NA
Pneumatic Controller Tuning:

-

Initial air pressure = H(ft) X 043=___ psi
I Initial 2 3 4 5 6 7 a Finai
Prassure {psi)
{Refill Selting ]\ Y,
Digcharga Selling ,g__._.---"--—-—"“"'—'—-—_‘—' NIV ST -
Flow rate {mUrninj k\ R - o _ ____“
Water Quality Parameter Measuremants i
" Fina - Drw Purga Rate | Cumutative Temy:. Electrical pH Eh jaie] ! arhs .f.ilf_s
(f. BTOC) { (mlfminy Valume fdegree £} Conduglivity (v} fmgig ! i
Furgind (L) {ufhosicm) ) o
fo: 30 § 5.4 | oo s 1y 1.51 LT N N SN B 1T N
lo =35 | QS | oo 1o 1149 3956 33 T -TATLE[IE
e | 980 | [eo LS Lo 2.801 Sg0 188631 906 |16
T g | W@ | [0o Q.8 | MS 3042 %7 godld (2.0 [lew
igs | @52 | oo 125 17 3. b0 5:60 1 LA | dal | 49
TP e | 3.ca | loo 20 18.Co 3097 535 | 4-C | 0091 Gy .
 he— U

r—




00082241

GROUNDWATER SAMPLING FORM Shest  Ray R

83ws |
Water Quality Paraineter Measurements {continued)
Time DTW Purge Rate | Cumulative Temp. Eleclrical pH Eh DO Turbidity
fit. BTOC) | (mbimin) Volume | ({degree C) Conductivity {mv) (gt | (N
Purged (L} (_uMhas!cm) ;
I
//’-\ / / """""" 7
r /\
V //
i =
. \A
d’\’\/ \‘ i A Q ——_—
\L AR .
-~ Vil
| A —
’ Sampling -
Sampling beginning time: 1Tox L Sampiing completion time:___ MFog
Water Quality Parameler Megsurements
Tima OTW Purge Rate [ Cumulative Temp. E!ectric:‘-.\.ﬁ:‘ rH En i3 Toacisicd e
(ft. BTOC) | {mLimnin) Volume {degree C} Conductivity-- ) imgft: .
' Purged {L {uMhosicn) . R
Vige | 982 | l00 5.6 18,64 3-Lu? 37 |96 261 1 3.8
— g o]
Sample Information
Sampie ID:__ D3wwed] ~ pavod Sample coflection date/lime:_p=%d-08 {365
Duplicate sample collected (YIN}____ W Dupficate sample ID: __MB e
Spiit sample coilected (Y/N). A Split saapls {D: Mh e
COC Nofs): ____ o
Reguested Analysis | Method Containers Requested Analysis | Method Contpiizars
Vo Qe | 3-36ml uoq ialf :
TRl mMiTees Loze |1~ HOPE : _
" [Comments: @
Upaed § Sowd ‘Q\Q& W/ qf_v\s{ q,\ t qu\p
N“ i her uée.d

" Abbreviatans: BTOC - Below top of casing: DTW - Deplh to water, H - head above pump intake; mL. - mitfiliter; L, - Liter
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O3uwo |

WELL COMPLETION FORM (Stickilp or Above Grade Com'pletion Well)

FIELD REPRESENTATIVE: __ A@__MMM

DRILLING CONTRACTOR: _ ETIL

DRILLING TECENIQUE: __ L3 .

AUGER SIZB AND TYPE: ___ R°u.D,

BOREHOLE IDENTIFICATION: 03 Wwioy
BOREHOLE DIAMETER: el

WELL IDENTIFICATION: - b Wwiot

WELL CONSTRUCTION START DATE: __{i {iRf08

WEBLL CONSTRUCTION COMPLETE DATE: _J) ;8

To%.

SCREEN MATERIAL: __sch, H6  #yL
SCREEN DIAMETER: [*1]

STRATUM-SCREENED INTERVAE (FT): __ [0

TYPE OF FILTER PAS§5 _Slws_Sewd
Y ESIY)

GRADIATION:

AMOUNT OF RILTER PACK USED: _ q-bogs 68163

TYPE OF BENTONITE: _ @tllag

AMOUNT BENTONITE USED: __{-~ 50k ot
TYPE OF CEMENT: priadd - cemend

AMOUNT CEMENT USED:

GROUT MATERIALS USED: tad,

DIMENSIONS OF SECURITY CASING: _ '3 8%z~ 3

TYPE OF WELL CAP: _g\d WS T S
TYPE OF END CAP: @%‘é ?V&'ﬁ

COMMENTS:
CASING MATERIAL: dehn. Us PVC )
CASING DIAMETER: na
-
“——— SECURITY CASING

SPECIAL CONDITIONS WELL CAP
{describe and draw) .

SCRERN
LENGTH

SAND cELLAR“'"":
LENGTH
!

- : . . . Lot .
T CASING LENGTH ABOVE GROURD SURFAC 7y 3,‘ o

{E et —""DIMENTION OF CONCRETE PAD

GROUND SURFACE (REFERENCE POINT)

- BENTONITE SEAL

- FILTER FACK

LEGEND

GROUT

END Cap
~maf————DEPTH TG BASE OF WB
BOREHOLE DEPTH:

Ve
: DRFTH TO TOP OF BENTONITE SEAL

I

114

18

—~e———— DEFTH TO TOF OF FILTER PA CE——tte e

2

20

B s amaen
DEPTH T0 TOP OF SCREE N e

N A
SR (o S

NOT TO SCALB

INSTALLED BY: _ch‘g__ Hl'nci)!_ﬁmq_ﬁﬁém INSTALLATION OBSERVED BY; _ Mﬂhm_ 7

DISCREPANCIES: __ flene.




00082243,

_HOLE NO. gy

DRii,uNc' 106G - e |
R Feocen. x 3 sers
Ldpee " :

‘z. Ldénim (cumu-wswum)
}A_@'Mc " l?.m.i

10““@ GENC'I'
A e

i voswo

Ay shown ot drewing Btk .

mms_ﬁ?‘*""

o ) b3WWet ' : '
T WAME OF DRILLER » ~~— 15, TOTAL MUMBER CORE BOXES NR
S—— iads s, mvammmlm o
€. OWECHON — . ——
803 VERTICAL  OCUNED il DEG. FROM VERT. 16 OATE L l_,_&/OS wios
-k — = - _ wa.m\mumnorm _
. Mumzss mm 0 -
[ o s oo o o mmrum_mmms NP - T x
o ToTAL _nea:y n; mfx _ 367 | Aucn  Wicewnopz INSPECTOR
-asmnen- . CLASSFICATION OF WMATERIALS X CORE | BOX_OR T REMARKS
P | _ (Descrivtion) RECOV | SAUPLE {Driting tire, ol o ammuor
a s 3 - . [ s g " .
. E- gl-.ﬂ.\{Jr SAMW’ Wi Mo BLagyy \'.-ﬁ\f .
o .0 = ﬂouu Me(sq , rlo Sbon, STIFF, ;m.g:.;,..j ’
.:. C‘L V \\a ‘
= B ﬁémms DRy 08" |
0.0 5 ' .
53
1 O - © e\
i ] \00
0.0 .._._'.-: ‘?kf.mrhcs wiove sandy
0.2 §
0.® ' - e Smb SIL o _ T - m’lﬁr C-u“&dt& ?r.m.
‘ O— 3 sm. T, B“Gmmt’n Jray, o< 6{ Io‘-u,t yﬁj
0.0 2
0.0 ] 2




DRILLING LOG (Cont Sheet) N , Hole No. _ Sawuol
Linhe ~dec - lusap of 3 sueErs
e oo || copg s | R B vy e E
= Same QS Gghew '
6.0 . 7
:.-' s _ ~3ample c:s\kccqu .
15 - 14~ 15 g5 (ol o)
= qon ®
h A
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Sand | ooy, wed, dense, brawin,
Se “M\i"é‘oﬂtd, Ao pdov-

eo
&
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~ beconcs W, el
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- ELEVATION T0P OF HOLE
DRILLING LOG (Cont Sheet) M ' Hole No. &EwWwol
PROECT INSTALLATION et 3
- LfpD - MaRe _ o L OF. 2  SHEETS
%
REl

o I(me lulrr loss, d-!plh)nf

CLASSIFICATION OF MATERIALS
DEFTH | LEGEND gt My o
[ ]

Stme pS hlav
End of boriey @ Fothgy |

P
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GROUNDWATER SAMPLING FORM

M;" 00082246

T INIEN e ras anmannmiimn s

Sﬁeet;imof z

Operable UniUSite 1D LMy X5

fProject Namaff:_ \(35%

" IWeather:__ dm" b

Sampling location 1D: .Lm‘:‘r‘ﬁ M
Sample ID; ]
Callection TmefDate

TR :

1Pump instaliation crew: ‘\\Mlhup"-
1PID/FID reading {well head/background):

Casing diameter (inches);

JTotal well Depth (f. BTOC): Y
Initial (pre-installation) DTW/time: N\ -
Final {after pump priming) DTW/time: v \

JFree product (eircle): LNAPL / DNAPL

“ {Volume af water removed during priming {mL): Mﬂ

Pump Instafiation

Instaliation date/beginning time:
installation datefcompletion time: A )
Screen Interval {ft. BTOC): /\RL)‘\
Pump intake depth (ft BTOC): ‘\\
Post-installation DTW/time: \\

Max. sustainable pump rate (mLIrmn)

Appearanoe of product;

Discharge tube diameter (38" or 1/4")_—B* it

[Discharge tube length (ft.)._ WL Infet reducer used {Y/N);
Pneumatic Controller Tuning:
fnitiaf air pressure = H (it.) X 0.43 = © psi
initial 2 3 4 5 6 7 8 Final
Pressure (psi) e, ]
*: Imefilt Setting - N — 1 ]
"’Dlsd‘large Selting e AV | N N\
Row fate (mlmin) 1 L _
- Purging
Purging/sampling crew;_ A Willme~ PID/FID reading (well head/background):
- JPurge date/beginning fime:_ W -\$ - 08 Purge datefcompletion time:
-{Initial {pre-purging) DTW (ft. BTOC): Final {post-purging) DTW {ft. BTCE):
“JGalculated tubing + pump volumé: A No. of tubing + pui’np volumes purged:
Pneumatic Controlter Tuning:
nitial air Dressure H{fL)X043= . psi
Initial 2 E 4. 5 B 7 8 Final
-IPressure (psi) ' . .
Refill Seiting ~ D =
Discharge Setiing P — N %’ | -
- §Flavir fate {miimin) "!’7 \ )
: Water Quality Patamster Measurements
Thne DTW | Purge Rate | Cumulative|  Temp. Etoctrical pH Eh po Turbldity
{fil. BTOC} | {mbfmin) Yolime | (degree G} CGonduetivity {mv} {mgit) (NTU}
Purged (L) {uMips/em} .
A L. W — — ) 7
VAN
. ____,._——-"'/-‘ \ / [ S
s</ e —— s >




GROUNDWATER SAMPLING FORM

Water Quality Parameter Measurements {continued)
Time DTw Purge Rate § Cumulative Temp. + Elactricat pH El oo Turhidity
(it BTOC) | {miimin) Volums { {degree €} | ™ Gonductivity | - {mv} (mglL} (NTU} fo-
Purged (1) | 0%, (uMhosfcm) - Yol |+i0 Ti0% [Tl (=
=
/‘ <
i /
| i =
| ——
<5
FANY
; // i \\rr/
A/
Ny o
Sampling
Sampling beginning time: W Sampiing compietion time: [
] Water Quality Parameter Measurements
Time BTW Purge Rate | Cumuiative Temp., Elecirical pH Eh Do - Turbldity
. (. BTOC) | (mUimin} { Volume [ (degree C) Conductivity . {mvy fmgh.) (NTU}
Purged {L) {uffhos/cm)

». X

_ Sample Information

! 1Sample-1D; _ Sampie collaction datefiime: s

: Duplicate sample collected (YN <\ - Duplicate sample ID: N

Split sample collectad (YN} “\,— \ Split sample 1D; v
COC No(s): \
i Requested Analysis | Mathod Containers Requested Analysis | Method Containers
’ \ N/
V\ o
Commients:

Abbrévialions: BTOC - Below top of casing:; DTW - Bepth fo water; H - head above purmp intake; mL - milfiliter; L. - Liter




# N\  GROUNDWATER SAMPLING FORM Shost_1of 2.
Shaw-
: 25 pwwoH
Operable Unit’Site ID: Xh Sampling location 1D:
Project Namef#: DN Sample ID; ™D A
Weather: L N Collection Time/Date; =}
Pump Installation _
Pump installation crew: nstallation date/heginning time:
PID/FIL reading {well head/background): Installation datefcompletion time:
Casing diameter {inches): — Screen Interval {ft. BTOC): 10 |
Total well Depth {ft. BTOC): AN N Pump intake depth (ft BTOC): \
Initiaf (pre-installation) DTW/time: \ \ / Post-installation DTW/time: \ }\‘:—’ C .
Final (after pump priming} DTW/time: \ )\ Max. sustainable pump rate {mifmin): 5\ g \
Free product {circle): LNAPL / DNARLY Appearance of produgt:
Volume of water removed during priming (mL}: Discharge tube diameter (3/8" or 1/4"): o
; Discharge tube length {ft.): Inlet reducer used {Y/N});
| : Pneumatic Controller Tuning:
: initial air pressure = H {f£) X 0.43 = psi
T nitial 2 3 4 5 6 7 8 Final
{Pressure (psi) :
|Resill Setting AN TS
" Ipischarge Setting Il N\ VT e
{Flow rate (mi/min) S 0
Purging
Purgingfsampling crew: - " PIDIFID reading (well head/background):
Purge date/beginning time: \ \ “ Purge datefcompletion time: . OV, )
initiat (pre-purging) DTW (ft. BTOC)___\/ 1™ | Final {post-purging) DTW (&t. BTOC): -
Caleulated tubing + pump volume: NA No. of tubing + pump volumes purged: :
Preumatic Confroller Tuning:
fnitlal air pressure = H {ft) X 0.43 = psi
o Initial 2 3 4 5 6 7 8 Finat
: Pressure {psi)
Refill Setting [
Discharge Sefling “ \ ) \-
. Ftow rate (m/min) ;\" } j:"" J
x Water Quality Parameter Measurements
: ) Time DTW Purge Rate | Cumulative|  Temp. Electrical pH En no Turhidity
(fl. BTOC)} | {mLimin) Volume (tdegree <) Conductivity {rmv) {mgli.} . (NTW
' Purged (L) {uMhosicm) '
L 2
_—1
c\ 1 [ //_
o YO
e A NN,
L ] 4 ! {




A GROUNDWATER SAMPLING FORM Sheet_Zof <.

Sh%ﬁﬁé

38 hwegod
Water Quality Parameter Measurements {continued) ' .
Time, DTW Purgse Rate | Cumulative Temp. Electrical pH Eh [2]4] Turhidity
{fi. BTOC} | ({mbimin} Volume {degrae C) Conductivity (v} (mgfl} (NTU}
Purged (L} {uMhos/cm)
BT it
—=
/ //
WA ENE
k\ \] \7A
T\ :
Sampling )
Sampling beginning fime: Sampling cornpletion ime;
Water Quality Parameter Measurements )
Time oTwW Purge Rate | Cumulative] Temp. Elecfricat pH Eh Do Turbidity
{(f.BTOC) | (mLimin} Volume | {degree G} GConductivify {mv) {miglt} {MTLY}
Purged (LY (ubhosicm)
ARG
LN
Ly
Sample Information _
Sample iD: Sample collection dateftime: N
Duplicate sample collected (Y/N): ‘&\ N < Duplicate sample ID: . W
J5plit sample coflected (Y/N): X )= Split sample 1D: \ ¢
COC No(s): A v
Requested Anaiysls Method Containers Requested Analysis | Method Containers
e
. \ ,
“fCommentes: T
\l 24 08
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_ - "HOLE NO. 35Awwel
1. PROECT . ) 10 SZ AND TVPE OF BT b H34 ‘ -
1 Lohorn Mﬁ'f-ﬁ : : T1. DATUM 7OR ELEVATION SIOWN (T o A0)
f2 LocAnou :nr i : i ML ]

I’\ﬁr '
A 12. MANUTACTURER'S DESIGNATION OF DRRLL
RILLNG AGENCY i

< ORILLNG X ETie . Toremost ':ﬁ_qo _

4, l:.?d.imﬂﬂ. (MMG)MIH& . E - 13, GVERBURDEN SAMPLES . GSTURSP) ) wblsm

mmoe) 26D Wwols : :

S.NAIEWDNLLER - 14. TOTAL NUMBER CORE BOXES R -

:@H " :EQ‘E o : 15 ELEVATION GROUND WATER MR I

&BRECTKNU"HM y RS mmm : STARYED 4 coup

%3 VERTICAL CINCUNED & DEG. FROM VERT. I Hgb - \ﬁuﬁ
5 : 17. ELEVATION T0F OF HOLE o

7. TWICKNESS OF OVERBURDEN 2 18 TOTAL CORE RECOVERY FOR BORNG  j1e )

&, DEPTH DRILLED INTO ROCX .. ' D , -

9.-TOTAL DEPTH OF HOLE a8’ f\uf_n Wiiimgpz INSPECTOR

SEemon-] 0ePT [ LEGEND [ . CLASSAICATION OF MATERWLS % CORE | BOX OR REMARKS

ol R i B S| e o
o b [+ ] r . g ‘
-] “ﬁaaau. u..f-‘i mmﬂ, SOFT, msrupgep .
©-? s e
= - SN, HN‘—E) Mo Pudsge
e gem, vbon ITARING, Mo oDoR 9 bk DH .
. - . ' \\Eb‘ _
0-9° - ‘
0.9 -
— ¢V
60 |7 i
] -\ '
-~ S
6.0 - ~
6.0 7
" -
0 o3 —
— -~
b.0 - D
— ~ Beceme™ Sof eV Mg ge SPMD Codiyy
0.0 Z '




" DRILLING LOG (Cont Sheet)

ELEVATION TOF OF HOLE

Hole No. 35Awiicte
PROJECT INSTALLATION ' SHEET 7,
Lommhorp AR ._Lengern  ARP of 2 swEeets

CLASSIFICATION -OF MATERIALS

X CORE t BOX OR

w-hrhn. dlplhef

‘HAR?I

S ez

o ' "E:"“ LEGEND {Percription) = R ".’.‘L‘:’.!.,u., n-_, V rignificant)
- 4 [ - [ ]
) - . S’q*me_»qs- Gboye -
6.0 - -
00 |® E —
6.0 — =
o 0 3 ' C
5 ZO —__ SA'MD) W\l Llwaﬁb SUW’,— V\nor'él} E:-
°.0 - SC-’ .d-lmt, fbmrh"stirnles" ne pdor ! -
= 5 . A o
g= S N .
0.0 = -
0-0 - -
6.0 |8 = =
= g\‘ -
- . \\} -
T C'.LA\fI su,w;, p_m, ;s HAED, No Pu*smcﬁ -
p.D Jee PN bavt, NG Opot- - E_
= EMY oF Popat, @ Zof b —
' ENG FORM 1836~Arrevous eomons ARE. OOSOLLTE. PROKECT HOLE KO,
Lohﬂ\\w‘n M

35 Awwoy,



L 00082252
35 Ao

WELL COMPLETION ¥FORM (Stickﬁp or Above Grade Comj:letion WelD)
FISLD REPRESENTATIVE: _Aj,;._é_bl_“b_g,’;hgg&{.___ TYPE OF FILTER mgtc S Samd

GRADIATION:
DRILLING CONTRACTOR: __ &Viu : AMOUNT OF FILTBR éAcx USED: __§- 'I:e.g;._,_yg_t_g_
DRILLING TECHNIQUE: __ KB, TYPE OF BENTONITE: _ @tlletsy
AUGER SIZE AND TYFPE: __ B¢ D AMOUNT BENTONITE USED: __{ -~ K8jk huchsd e
BOREHOLE IDENTIFICA TION: 3'5 l\ Ww ol __ TYPEOFCEMENT: __ foriuld cemand
BOREHOLE DIAMETER: ____ _ _— AMOUNT CEMENT USED: __
WELL IDENTIFICATION: . iS'ﬁW 0& GROUT MATERIALS USED: tnd,

WELL CONSTRUCTION START DATE: __|l ! f

" WBLL CONSTRUCTION COMPLETE DATE- DIMENSIONS OF SECURITY CAsmNG: __ By BYg 3

SCREEN MATERIAL: __$ch. H6  $iC TYPE OF WELL CAP:_,_g}\ig_f" LY S

SCREEN DIAMETER: (N1 - TYPE OF END CAP; J %‘P\I&

STRATUM-SCREENED INTERVAL (FT): ______ _ .

COMMENTS:
" CASING MATERIAL: 3ch. Yo Pvc

CASING DEAMETER: B
SPECIAL CONDITIONS WELL CA SECURITY CASING
(describe and draw) . L 3 .

- CASING LENGTH ABOVE GEOUND SUKFAW
. il —"DIMENTION OF CONCRETE PAD ¥

GROUND SURFACE (REFERENCE POINT}

LEGEND

GROUT

- BENTONITE SEAL
FILTER PACK

falf

DHPTE TO TOF OF BENTONITE SEA Lty

""'-——nm'm TO TOP OF FILTER racp——LL_

o K]
v ot
S I I k2
o] - DEETH TO TOP OF SCREEN-—n—2= 1}
SCREBN | M Y
LENGTH: X, Jole
i ‘2 ' K9 k|
o R END CAP
" fuel %", 1
5AND caLLAR""""—: T e | e p EPTH T BASE OF 1.1\r151.14i§“;')—z‘a !
NGTH . I2¢ :
s ' BOREHOLE DEFTH ;

NOT T0 SCALE

INSTALLED BY: ch%M ,Lﬁllly_&gm INSTALLATION OBSERVED BY: ____Al_lm__hliﬂ_mm o

_ DISCREPANCIES: __ e
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GROUNDWATER SAMPLING FORM

00082253

Sheet _1_of & _

{Operable Unit/Stte {D: Lubpe- 3450, Sampling location 1D:__39 Rt woe
Project Namef#:___ Los TR sample 1D: witat- 2038 o —
“fweather ¢lnudnl - W9 - Collection Time/Date: H-."LS‘/ 3 rn3.08
o Pump I[nstallation .
Pump instaliation crew: A We /R Qtldnffg_f Installation date/beginning time: 2104 -¢ 08 \3ug.
1PIDIFID reading {well head/background}. o.2 Installation date/completion fimeya 630%  13:90
Casing diameter {inches): = Screen Interval (ft. BTOC):. _ 23 o 33
Total well Depth {ft. BTOC): 2! Pump intake depth (ft BTOC) __ 21
Initial (pre-instailation’) DTW/time__ 0.5 Post-installation DTWHime: 20.53
Final {after pump priming} DTWhime: Max. sustainable pump rate (mbfmin). __ {60 o
Free product {circte): LNAPL / DNAPL Appearance of product: Mene )
Volume of water removed during priming (mL)__\WA Discharge tube diameter (3/8" or ey W
Discharge tube tength (it.): ]! inlet reducer used (Y/N): [\ o
Prneumatic Controiter Tuning:
Initial air pressure = H {ft.) X C43=_ W psi
T initial 2 3 4 5 6 7 8 Finz|
" §pressure {psi)
Refdl Seting Ll =5
Discharge Sefting ]
mm {mlLimin) !
Purging
Purging/sampling crew:__ |§ w;‘émnuﬁ ! i\ (‘:ﬁ!d&wﬁg PID/FID reading {well head/background): LeXo X |
Purge date/beginning §me: 13-00.6% 14, 84 Purge datefcompletion time,_ 3 -03:09
Initial (pre-purging} DTW (ft. BTOC)__ 269} ; Final {pest-purging} DTW {ft BTOC):___;QQ_-_@_S‘_______
Calculated tubing + pump volume: __ _ NA No. of tubing + pump volumes purged:_ A
preumatic Controller Tuning:
initial air pressure = H{{t) X 0.43 = __ R psi
i ' Initial 3 3 4 5 6 7 8 Einal
Pressure {psi)
Refil Setting e T— R BE— - N ]
Discharge Seliing S : i < o
“ {Fiow rate (mimin) ‘ N
Water Quality Parameter Measurements n
Time DTW Purge Rate | Cumuiative Temgp. Electrical pH | Eh ale} Turbidity
{it. 8TOC) {mLimin) volume | {degree C) Conductivity mv) [meil} {HTL)
. Pyrged (L} {ulMhosfcm} 7
Phoy | 90,89 | feo [ O-S VT M ST L | o3 | 9.3y ;9N
e (RWAE (oo -0 ey b 93060 20 R NER -
{.li_| »e.By | 10° Ly 1992 | 3-38) £.95 | §a.8 120 | 12
116 | 96.85 | (0@ 2.0 §904 2.915 Luc | 1BE .17 73
zy | 685! we 2.5 15.90 1338 TS | [ U 3

i At ks i
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A GROUNDWATER SAMPLING FORM Sheet B of X
QhaWO : 2SMWED

Water Quality Parameter Measurements {continued)

Thne DTW [ Purge Rate cfft;?ulativa Temp. Electrical pH Eh 00 Turbidity
{it. BTOC) | - (mLimin) Vol{;lme {degree C} Conductivity {(mv) (mglt} (NTL)
Purged {1} {uMhosicm)
\
A =1
< fn /——\../ /
1! \ /_V |
N/
AN AW '

/ V\\-...;-:/ -

(
\
)=

-

(A
— ——e
Sampling
Sampling beginning fime___ 42§ Sampling completion fime;___[4°38
Water Quaiity Parameter Measurements
Time DT Purge Rate | Cumulative Terp. Elecfrical pH Efn Do Turkidity
(ft. BTOC) | {mLfminj Volume | {degree C} Conductivity {mv) (mgfL} {NTU}
Purged {L} {uMhasjem)

36 | ey | je0 v |18 | 3380 (PR I X I I il

—
s——

s

T Sample information ' :
Sarnple ID:__T5MNotans =~ ROJ 04 ‘ Sample collection date/time:_{Z-03-0% |ﬂ'-25’ -

Duplicate sample collected {Y/N): N Duplicate sample 1D pR
~|Split sample collected (Y/N): N Split sample 1D; MY
“{CoC Nofs): Lk
Requested Analysis | Method’ -Containers Requested Analysis | Method Centainers
T Merpes | 02e | gmemplersls {-500uetite '
_Vog, 8260 | 3 uOml voq vishs
]

* [Commenta: (po%ﬁa ] S()\W\m{d L)J Pcr'l S’lQlJ(“L PUV;HNT
N Eiew \)Sfd{- /

Abbreviations: BTOC - Below top of casing; DTW - Depth lo water; H - head above purp inteke: L - edifiter; 1. - Liter
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_HOLE N NO 35'.&%\‘10'}

e AR [ SHEET |
| DRILLING 10G Tenez AL { onghorn AND o 3 saxrs
1. FROXC]T . . 10, SITE AND TYPE OF B HS}‘} 0" . :
| . Lenghorn  WMUARC Ti. GATUM FOR ELEVATION SHOWN - {T0W o na.)
5T TOCATION  (Coorcotes or Stotion) o SL
. "‘ﬁi“\“”‘? . 12. MANUFACTURER'S DESIGNATION OF DRAL :
- BRI Acene £t { SREMSST BoL :
m HO. shewn on drowing il . . oIS
< o SZAWND'? 13 OVERBURDEN SAMPLES W UNDISTURSED
A OF DRILER 4. TOTAL NUMBER CORE BOXES NN
1 . E‘i\\\, Ragen 15, ELEVABON CROUND WATER 1)1~ , '
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, ELEVATION TOP OF HOLE '
DRILLING LOC (Cont Sheet) A H ole No 35P.\\I‘HO'}
INSTALLATION SHEET Z
Lenghorn VIRRC _Londhern ARp oF 3 swEETs
CLASSIFCATION x_core | Box osl ] REMARXS :
ELEVATION | DEPTH | 1EGEND > igfm'j*m ﬂg— s-'a;am.c i time, '-.-:urqh-. d-rlh)qr
[) L] L1 L] . ] L'l
- Shine A5 Agsil —
o® | J__| _ - =
= eelt, Tyuty, Jron, Strgu T Punﬁnr.w, ~
‘S -—_- Mo LT, S'sF‘f’ Mo epefh -
D 3 cL N [~
0® | = o® :
0.0 - SMB, T g, .uom, c,;w; Bor —
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| 20-::' " MORE LRoM | mgie sReabring E_
o 0_& ) =
| 3 o ul
- C'—‘W; ST, STFE, Mo T, WigH —
@—Q —E PLSTILITY; Mo oDals S— :_
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ELEVATION TOP OF MOLE
DRILLING LOG (Cont Sheet
{ ) vA Hole No. 3Apwis)
] _ INSTALLATION ' SHEET 3
Longhorn  MIARC . Longhaa Apd OF 3 sHeETS
ELEVATION | DEPTH | LEGEND CLASSIRICATION OF MATERWALS % _CoRE | BOX OR . REMARXS -
i {D-—-r:rhon) e | “no | ey ot vmv
- € i [) ] [
] |- Recomes mote CLimve 4 -
® 3 : gt -
o- = N .
= €N oF Bopwe @ 30 by -
— -
PROJECT Iucu.z NO.

| ~ ENG FORM 1836—APREVOUS EDMONS ARE OBSOLETE.

S (Page P of )



DRILLING CONTRACTOR: i

FIELD REPRESENTATIVE: _ﬁk\_e_q\__\m_ﬁ}ni“:____

DRILLING TECENIQUE: __ HSP

AUGER SIZE AND TYPE: 6%

BOREHOLE IDENTIFICATION:

Bawwn
BOREHOLE DIAMETER: Is*

WELL [DENTIFICATION: __35fiuii)o™}

WELL CONSTRUCTION START PATE: "W3jst

SCREEK MATERIAL: __3ch. Up PVC

WELL CONSTRUCTION COMPLETE DATE: Wii[a3___

SCREEN DIAMETER: e

STRATUM-SCREENED INTERVAL (FT: __ 16"

CASING MATERIAL: _ 5. ds PUL

CASING DIAMETER: LNl

' Zghusel

WELL COMPLETION FORM (Stickup or Above Grade Completion W eli)

Al
TYPE OF FILTER PACK: __ S'liea _gaud -
GRADIATION: 26 fup

AMOUNT OF FILTER PACK USED: _j3- bgg £55 logf

TYPE OF BENTONITE: __peiet
AMOUNT BENTONITE USED: __ {~ 50t boels

TYPE OF CEMENT: __ port kund- tamewd
AMOUNT CEMENT USED- M=~

DIMENSIONS OF SECURITY CASING: _§"3 B3

TYPE OF WELL CAP; _ elg s * Cap
TYPE OF END CAP: __gdy. o ¢V

COMMENTS:

SPECIAL CONDITIONS
{deseribe and draw)

"t

= SECURITY CASTNG of ot 5

- & Lo A
CASING LENGTH ABOVE GROUND SURFACE-——eeee ™

D FETECH
S —wtll—"DIMENTION OF CONCRETE PA

GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

- BENTONITE SEAL

FILTER PACK

ie.”

B e
DEPTH TO TOF OF BENTONITE SEAL

!
I-]
S} S————- DEPTH TO TOF OF FILTER PACK e

0.’

SCREBER

LENGTH . I-_
—

e

2
BEETH TO TOP OF SCREENw————

END CA¥P

30’

SAND CELLAR
LENGTH
P

DEPTH TO BASE OF WEL "
BOREHOLE PEPTH-

NOT TQ SCALE

INSTALLED BY: D [L}[_ E@og . INSTALLATION OBSERVED B: __ Mllen Whllmen

DISCREPANCIES: _Y\Ohsos

'
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GROUNDWATER SAMPLING FORM Sheet_1 of_Q
- . , , 25ALS180%

Operable Unit/Site 1D:_ Sue. R Sampling location 1D;__4RWW o

Project Namef#: Leadnosn M?) wasa) Sample ID: I

Weather; . ' .Collection Time/Date:___¢2'50 _ y{ {09

_ : Pump Installation ‘
FPump instailation crew; A. Wilmere, . Installation date/beginning time: 1 /2-*768 & s -
PID/FID reading (well headfbackground),. 6.0 : Installafion date/completion time: ey A 1
Casing diameter {inches); g4 Screen Interval {ft. BTOC): -~ 22.6 1o 3@

Total well Depth (ft. BTOC)__ 49.49 Pump intake depth (£ BTOC): a1y
[Initial (pre-installation) DTWhime: . 79.9% Postinstallation DTWitime:_ 99372 - ;
Final (after pump priming) DTWitime: Ni Max. sustainable pump rate {mlimin)__ b [
{Free product (circle):” LNAPL { DNAPE Appearance of product_ Mone,

Volume of water removed during priming (mL)__ Nf\ Discharge tube diameter (3/8" or 1/47)__Yyit .
Discharge tube length {ft.); 3o ) " Inlet reducer used (Y/N) N

Pneumatic Controlier Tunirg: .
finitial alr pressure = M (ft.) X 0.43 = W psi

. InHial _ 2 3 4 5 6 7 g Final
Préssure {psi) ] 7
{Refil Setting : SR | VY. pee— PSS
. IDischarge Setting ) 46__../ T Y’ s1 ks N "
]_i?low rate (mbimin) X
Purging
- JPurging/sampling crew;___f. Willwaee2 PID/FID reading {weli head/background),. &. 6
Purge date/beginning fime: Wjdiog _ Purge date/completion time: W lerjog
Initial (pre-purging) DTW {ft. BTOC), 32} Final (post-purging) DTW (. BTOC):_22.94
{Calcutated tubing + pump volume: NA ' No. of tubing + pump velumes purged:___ NA
Pneumatic Controller Tuning:
“Hnitial air pressure = H(ft) X0.43=__ NR  psi
) {..Joltial 2 3 4 5 6 7 8 Final
Presswrg (psi) o
fRefi Setling . : : { N
 IDischarge Setting e A4
-{Flow rate {ml/min) ‘ ik
. Water Quality Parameter Measurements
Time DTW | Purge Rate | Cwsiwlative]  Temp, Electrical pH Eh BO Turbldity
{ft. BTOC) {mLimin) Volame | {degree C) Conductivity ) {mv} (mgr) {NTU)

Purged (L) {uMhos/em)

Vg0 128 {100 | ox WA | 5% [Lwy e Lol

ol | R | qe |76 |10 .Gu 6,981 et 1 ~22.6] low | d0

0.8 1929y | joo 1 (0 | GG £.987 L&) | 23y |0 L

: Ay [ 102 80 11,95 6.39%0 ey |~ 84q | jois [ 32




GROUNDWATER SAMPLING FORM

00082260 . ...

Sheet_2of o

35 hwwso”

Water GQuality Farameter Measurements (eontmued), ;
Time DTW [ Purge Rate | Cumulativef  Temp: lectrical  { pR | Eh 00 | Turbidity [
{f. BFOC) [ {mLimin} | Volime [ {degreaC}}  Conductivity ' - () {mg/L} (NTU) 1o
' purged ) £ 10% | (uMhosiem) FE O | o ‘1'-\0'7.; 2 1o jan
/
l A “ =
\ ld YN /— ~ 1
\ DY\ e
AN VARG~ B N P L
e il AN
/ »
o
/
el
—— ————— —
Sampling -
Sampling beginning time; HA50 Sampling completion fime: L5 ooy
. - Water Quality Parameter Measuroments
Time DTW ‘Purge Rate Cﬁqﬁuiaﬁve Temp. _ - Electrical pH Eh Do Turbidity
. - {ft: BTQG) { (mLimin) Volume {degree C} . Conductivity {mv) {mgfL) {NTU}
- ’ Purged (L) {uMhosicm)
o [ Gt | oo .o {301 6.394 Ly | =860 (eie] oM
———— . o - =
Sample Information
Samplé ID:_35AubutpD ~ Wadob Sample collection datefime;_ 869. A0 }1:2y .08
Duplicate sample collected (YIN).—_ N Duplicate sample ID; wh
“|Spiit sample collected (Y/N): M Spiit sample ID; Wafr
JCOC No(s): . )
Requested Analysls Method Containers RequestedAnélysis Method Contalners
Metars: CBL) | 0Zo | TFiei-Sng ot HDpC
J% §2¢0 3- Y8 m( vog vl
Comments: . . , ) \ . yn ;
‘)"TJC& I‘I SO.M?L( VJ{ 9(.‘\&&“16 q f
~ No Bliey used.

 Abbreviations: BTOC - Below top of casing; DTW - Depth b water; H - head above pump intake; miL - mlfiter; L - Liter
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nl.lunl|-|r‘||ll‘ulnn'Innlun‘Inn
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END o Ber1nte

L ! | | 'HOLE NO. by /o8
: * . | DISION MSTALLA SHEET | - )
.| DRILLING 10G: Peprear Longhores o | suErs
{iProxcT ' A '-m.sn:mmor']'at o LD, .
1 Lvbdae ' 2 77, DATIM TOR CLEVATION SHOWH (T or
(2. LOCATION: {Cooridinoles e Siotion) — | W\SL
—Tﬁ?——m&‘—'ﬁ—‘qﬁs 432, UANUFACTURENS DESIGHATION OF DRRLL
> o eI . 5566 _CIME
[ HOLE WD, {Ar shown o0 dowhg itk 13 OVEREORDEN Saumps - | DISTURBED UNDISTYREED
ond. e ok ) Wea ‘
—-—————wﬁmam 14 TOTAL NOWBER CORE BOXES NTL ,
o Dee Hiads {18 atvmwmmum __NR _ T
&'lﬁvmm::mcmm - DEG. FROM VERT, _"&?‘Em— \\IL‘&/C'% W/ 18 o8
_ - _ _ 17. ELEVARON Y0P OF HOLE AR _
7. THIOKHESS. OF OVERBUROBN __ 21 118 Tow cone pecoveRY FoR Bomwe D _x
& DEPTH DRULED INTO ROCK 0n' - .
5. TOTAL DEPT OF MOLE WvV' Ausn  Whiomeps INSPECTOR
: DEPTH | LECEND . CLASSFICATION OF WATERIALS x conrt | BOX OR - REMARKS
D mnapm} RECOV- | SAUPLE (Driting time, woter lows, depth of
o . R - € ] [ ] - [ m e ”wu
= $QM¢ \ﬁho\ogq qs E)g)\ wwol. See W omplecd ,
o __E ;n“:’ k3 for t‘1h°103“ FCQ\O.& well L\‘\Sm\qﬁg
“—\)__, ] _ ;f”P“fm T‘m ng eﬂAa @ howerer ghis woell was -
- ° bﬁs c°m‘k'tcc\ @ o deqcr dx_r{h .
X SRR 36' = . . —~ -




| ZEAwWwod
WELL COMPLETION FORM (Stickup or Above Grade ComAp!etion Well)

FIELD REPRESENTATIVE: _A'L&gy__\&bg;_mm___ TYPE OF FILTER PA%K Sl Se

GRADIATION:
DRILLING CONTRACTOR: __ &1L AMOUNT OF FILTER #Acr: USED:__§- by 5§05
. DRILLING TECHNIQUE: H._?_[\ . TYPE OF BENTONITE: edlleas
AUGER SI1ZE AND TYPE: D, AMOUNT BENTONITE USED: __ |~ S0\ Guded __
BOREHOLE IDBNTIFICATION: 3% A W%l &% " TYPE OF CEMBNT: Pfj_lc\  eepnd
BOREHOLE DIAMETER: WY T AMOUNT CEMENT USBD: )
WEBLL IDENTIFICATION: - oS Wwuot GROUT MATERIALS USED: n-!

WELL CONSTRUCTION START DATE: __ 1 [R {0‘3____ . 2
WELL CONSTRUCTION COMPLETE DATE: _(1J}]0% DIMENSIONS OF SECURITY CASING: _ B x§¥1 3

SCREEN MATERIAL: Sd-. '-i() Pt TYPE OF WELL CAP: __g_\ J4 P
SCREEN DIAMETER: TYPE GF END CAP: iUy Buvd
STRATUM-SCREENED INTERVAL FT: lg .

COMMENTS:

CASING MATERIAL: sch. o P
CASING DIAMETER: hH

)
- SECURITY CASING

SPECIAL CONDITIONS WELL CA
(describe and draw)

- . - . B .
- CASING LENGTH ABOVE GROUND SURFACE—5; 3: —ai
S ~astk——"DBIMENTION OF CONCRETE PA 1) X

GROUND SURFACE (REFERENCE POINT)

LEGEMND

GROUT

- BENTONITE SEAL

‘ FILTER FACK

e

DEPTH TO TO? OF BENTGNITE SEAL
et P TH TO TOT OF FILTER PACK— 38
T TO TOP 0B SCREEN— 22
SCREBN _
LENGTH
g
[ o
SAND CELLAR™™ N
LENGT ——
Bar BORBHOLE DEPTH:
NOT TO SCALE

INSTALLED BY: fDma _Hmd:/.&uy_fﬁgm BISTALLATION OBSERVED BY: M&mmg

DISCREPANCIES: _N\ontr

7
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GROUNDWATER SAMPLING FORM Shest_1 of_2

T IR wwob

Opefable Unit/Site 1D:__ Sae.

Project Name/#: L endnern Ane}

ll”tSCi\

'_Weather' dcgr ggo(

Samplmg loeation 1D m-mwov

Sample 1D 30N vhals® ~neuol

Collection Time/Date: Iz -23 Wi e¥od

Casing diameter (inchesj; L

Pump installation crew; _R. iWanere. / .
[PID/FID reading (well head/background).__ (. 1

Pump installation

i

Total well Depth (ft. BTOC): ~A

Initial {pre-installation) DTWitime:

AR

FFinal {after pump priming) DTWfime:___ 3y

TFree product {circle):’ LNAPE / DNAPL

Discharge tube length (ft.):

3

Volume of water removed during priming (mL).__NA

Pneumatic Controller Tunm:

{initial air pressure = H (ft.) X 043 = - Wi~ psi

Installation date/beginning ime;_ V{2408 - &,
Installation date/completion time:yf 403~ 5%
Screen Interval (ft. BTOC)X - 23 to_ 33

Pump intake depth (ft BTOC): 2z
Post-installation DTW/ime:_ - 26..63

Max, sustainable pump rate (mb/min).__ @ i
Appearance of product: M ant
Discharge iube diameter (3/8" or 1/4");__ Yuh 1.
Infet reducer used {YMN); N

5 § 7 B Final

» Initiat 2

fPressure (psi)

[Refin seting - - L bl P
Ibischarge Sefting 6 " YR U
{Fiow rate (mlmin) '

Purging
- jPurging/sampling crew: gl PID/FID reading (weil head/background);
Purge date/beginning time;__\[zileg Purge date/completion time:___{f | 24/ 0%
Initial (pre-purging) DTW (ft. BTOC)._ ZL.63% Final {(post-purging) DTW (f. BTOC)___ €& 15

Caleulated tubing + pump volume:
Pneumatic Gontroller Tuning:

NA

Anitial air pressure =H () X0.43=__ M@ _ psi

No. of tubing + pump volumes purged:__ NA

5 6 7 8 Final

. . Jaitial A
Pressure (psi) ' B
[Reiin Seling ) - . e
Discharge Sefting <L ——7T AU —" N A
FFiow rate (m/min) ' = !
. Water Quality Parameter Measurements
Time DTW | Purge Rate | Cusnulative}  Temp, Electrical pH Eh D0 | Turbidity
(ft. BTOC) (mLimin) Volume | {degres C} Conductivity {mv} {mg/L) {NTU}
‘ ' Purged (L) (sMhosiem) :

266 | Qs | 10 | 04 8O | 8184 038, =301 Fy.600 | w3
(v | 3wy [io0 (0 18 2 | .44 b3 L-u8y |7.021 { £
ST TS bo I 45 18:3¢ 1 1.491% bgy | ovat | 3022 | 4.8
d2e | g | oo 2.6 532 | ). Ah M | -4¢31 § 3.4 | 3w




GROUNDWATER SAMPLING FORM Sheet 2 of 2.
: SEAWVE R
Z Water Quality Paramater Measurements (continued} »
Time | DTW [PurgeRate f Cumulativef Temp: ;",57Eleclricalf . e | Eh DO Turbldity |
{f. BTOC) [ (mlmin) | Volume | {deareeC)} cﬁnduc:ivity o - (my) mgit} ¢ M) fio
: - | Puged) |£ 10% | @Mhoseny [ O %10 + 0% * 0%, {ao
:' |
I ] P [
\ VA
U7 LA U A Y i}
W& My
/ \
L~ 1 .
)
- 'J-
B T R Sampling — 1
Sampling beginning time:___|2.%"24 Sampling completion ime: 12:30
‘ - Water Quality Parameter Measurements
Time DTW | Purge Rate { Cumulative] Temp. | - Electrical pH Eh Do Turbidity
{ft: BTOC) | {mifmin) Volume | (degree G) Conductivity {mv) {mgit} {NTU)
: Purged (L) {uMhasfem) ©
235 1 2605 [ e | 3. | gy 1419 L33 {~44.] | 3123 P@ils
Sample Information
Sample D 3CAWL OB~ l1zyoy Sample collection date/time: {2124 {I'2y.¢®
Duplicate sample collected (Y/N):-___ M Duplicate sample ID; AT A
{Spfit sample collected (Y/N}: M Split sample 1D; A
Jooe Nofs): NA .
!Requested Analysis | Method Contalners Requested Mlysis Method Containers
T Menls [ Bows | 1-54,,1 Hdie ‘
V0oL %) T-BOmE v walc
HComments: . - ‘ ' . -
{ Aled W e dal v f
Y 3 Bhtie
P fed & 5“"’"\ [ { {
No f: Hrr use

" Abbreviations: BTOC - Below top of casing; DTW - Depth to water; H - heat) abové pump nfiake; . - millir; L - Liter
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53DFPTOY- HOLE No. 9

DRILUNG 106 |*™™ _ W = N onebdetn An® o3
T AR C  Lanf :?:fn::m“::: ms&f"?—‘b"' Maceo - ore”
mﬁﬂl {Coordinctes o Slotion} S:'['Ca S‘g o

- Al :zummm*smamor '
* ' _Steota (omu GC’()D b?: éélo '
ry m-aw)nommmwm - é‘@e_c_o‘( 13 o-.msm X ’ mmtsnﬂsen
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S oo | oD oe. mou vemr |- et | 9f30/0%] T 6130008
_ — . 17. ELEVATION TOP OF MOLE - i
;Eﬂm“m -~ 18, TOTAL CORE RECOVERY FOR BORWG [#7%) . x
9. TOTAL DEPIH OF HOLE ae! ’q“‘{.‘.j G,“.Id""‘"s-(_ _ INSPECTOR
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N . o N ke T
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58DPT ©Y yoLE No.

o : i ‘ d Bl
. DRILLING LOG | SM@E‘ - ""”‘“ffpummé_ AL ;m 3 SErTS
3. PROKCT 10 SEE AND THE OF B —— :
-:zloéaﬁu“?&&:«stfmk)“.“ = T TATAT FOR GEVATION SH0M: ¥ (18 o 4507 :
. i+ :
;m"m ﬁmwzalb g . |z.umacnm'se£t:utfméélo B
4 mumnommmm . Q _ O
e ‘ ' SSDPTO‘P 13. OVERBURDEN SAMPLES UHDISTURBED
5. NAWE OF DRILLER 5ha 14, TOIAL MUMBER CORE BOXKES —
_ L& - ne. 15. ELEVATION SROUND WATER 2.5 '
&) VERRCAL  (IMCUNED o [ AT ML smag/w -
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2. DEPDY DRILED W10 ROCX - 18 T0TAL CORE RECOVERY FOR BomG_ qo - X
|5 TOTML DEPTH oF WOLE . Qg ﬁﬂ‘{‘j Gilen'est . INSPECTOR
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58 DPT o4~ HoLE No.

&m“m

18. DATE HOLE

g oo  METALATOY | PEHORN) AP bl :
DRILLING LOG Sty & T mmowm . or 2 SEF'S
O _ WS ,

- . ._ ! Mal . Libvawd i, DATOW FOR ELEVATION Siowd raw«-:x-)

,z;ocanou {Coorcinotes or Slobin} .S -f'e.gg zum mw
ORI R ST 0 2 10,
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GROUNDWATER SAMPLING FORM

00082283

Sheot_1 of o

Operable Unit/Site ID:__Sae. 358

Project Namef#:_L-endoera RA?] 113591

Weather: dcw} 63

Sampling focation ID:__ X Liemipio
Sample ID: LS INTAA T Bl TTEPY

Collection Time/Date:__09:4¢ W09

T-‘-‘ump installation crew: A Witmare

Casing diameter {inches); B

PID/FID reading (well head/background).___ 00

Total well Depth (ft. BTOC)__~36 '

Initial {pre-installation) DTWHIme;_ 23.07%
Final (after pump priming) DTW/ime:__ A% ¥

JFree product {circie);” LNAPL / DNAPL

{Volume of water removed during priming (mL).___NA -
Discharge tube length (fty____ 33

Prneumatic Confrofler Tuning:

Initial if prassure = H (ft) X 0.43= _ Wf __ psi

~Pump Installation

Installation date/beginning time:_(\f 1408 Shus

Installation date/completion time:_ g /1ded et
Screen Interval {ft. BTOC): 75 W3S
Pumip intake depth (ft BTOC): ___ 3o
Post-installation DTW/time: zt.o®

Max. sustainable pump rate (mb/min),___ Jod)- :

Appearance of product,_ s
Discharge fube diameter (3/8" or 1/4™).__ iy
Inlet reducer used (Y/N): N

. “Initial 2 3 5 1] 7 8 qual
Pressure (psi) )
Iﬁéﬁil Setting - TAY pa— J——
lDischarge Sefting ;36 " Y’ A ¥ - al
[Etow rate gmiimin) '
$urging'

- fPurging/sampiing crew:__ A, Willmece

JPurge datefbeginning time: 19) 0 6550
Inittal {pre-purging} DTW (ft. BTOC).___ 3} .o~
Caleulated tubing + pump volume: NA

JPneumatic Controller Tuning:
AInitial air pressure = H () X 0.43=__N@__ psi

PID/FID reading (well head/background),_ ©-.&
Purge date/compietion tme;___¢l11l0g  rod
Final {post-purging) DTW (ft. BTOC).___ 272,18
No. of tubing + pump volumes purged:__ NA

. § ... Imitial 2 3 4 5 6 7 3 " Final
Pressure (psi) ) B .
JRefin Stting ] N 1 —F=
* |Discharge Sefting _ = N =
- JFlow rate {ml/vin) ' '
, Water Quality Parameter Measurements
Time DTW | Purge Rate | Cumulative]  Temp, Electrical pH | Eh DO - | Turbidity
(tt. BTOC) | {mlmin} | Volume } (degree G} Conductivity {mv) {rgiL} {NTU)
) Purged {i.) {ublhosfcm) . ‘
%26 |24 | feo 6.5 Wty 1,06\ S BTN 7605,
bgow |24 | 0o | (.2 ILW {Lo0Z Eye |-Yso {4kt
ool [ 2t | oo b1 A% [.56B ¢33 [-u4.l (a4
oL e | (o 2.0 | (13 [oil 634 | 8.8 180! |
o0.22 | 218 {oa e | 4% (612 (.32 | ~<eld 1526
6830 | AR | fop G | KB .ol L.32 |~ 34 ETNE
L l £ 50 | {4y Lol LAY =204 4.7




GROUNDWATER SAMPLING FORM Sheef 2 of *_
| Li{Sw o 3

Water Cuality Paramator Measurements (conﬂnued} :
Time DTW | Purge Rate _Cumutanva? Temp. ia.flmlca[ . pH I En Y _' Turbidity |
{ff. BTOC} - (mb/min} Volume | (degree G}y  Conduetivity | - {mv) {mgit) NTU) 1o
Purged (1) X 10 |  aMhosremy [ Ot [ o |20 T |2 10% {a-

VN il L
/ |
] WA
] / / A ' R
AL WV
] "}//
t—/_/ _
7
[ 7 — Sampling - )
Sampling beginning time: o4 s Sampling completion time;__ 8415%
X - Water Quality Parameter Measurements
Time bW Purge Rate | Cumulative|  Temp. - Electrical pH Eh DO Turbidily
{it BTOC) | {mLimin) Volume | (degree C) Conductivity {mv) {mgiL} {NTU)
- i Purged (L) fuMthosfcm)
doreo 1% | {60 | Te | A0 |01 31 [~B3

Sample Information
Sample ID;____ LYWwo3- Liad, Sample coltection date/time:__ |l-n-6% Avg
Duplicate sample collected (Y/N),- N Duplicate sample ID; AR
Split sample collected (Y/N); N Split sample ID: Ma
coc wogs: N&
Requested Analysis | Method Containers Requested Analysis | Method GContainers

“Th. Wetls | bezo | I 560wt tipte
..__!QCQ_; 8‘2(&3 L-do mL vog Uil p

Comments: ?‘”ﬁltd ; Samiled W feristatic Jurap

USed (0,4 Filer

" Abbreviations: BTOG - Below top of casing; DTW - Depth to water; K - head abové pump intake; mt. - mifiliter; £. - Lter

|




00082285

| Shéé\b” Sample Collection Log rage 1 of 2
Shaw E & I, Inc. 117591 - Longhorn Army Ammunition Plant

Manager: Praveen Srivastav

RFA / COC Number; 10 LL

. Location Code: TLHSMWO04

, Task: MNA_EVENT FEBO7
Sample Number: LHSMW04-Fel> 20072

Collection Date: G o-97

Sample Name: LHSMW04-GW-LHSMW(04- -REG Collection Time: 1530
Sampling Method: SP Start Depth: _2.3 97"
Sample Type: GW Sample Purpose: REG End Depth: _ AW |
Sampling Equip: Sample Matrix: WATER
QC Pgrtners:
(rB) ER) ¥B) Sample Team: t[lene
o Containers ERPIMS Values:
- Analytical Suite Fit Frin Qty Size Units Type Sacode:

Lot Controli:

Groundwater Information:

Measured Well Depth: 3,80 ! Depth To Water: Q=R 57 !
Comments:

Sketch Location:

Logged BY / Date: M“&” Revzewed BY/ Date:



s

Shaw E &, Inc.

Location Code: LASMWO4

Sample Collection Log

e .00082286.

Page 2 of 2

117591 - Longhorn Army Ammunition Plant

Manager:

Sample Number: LHSMWO04- Fels 2007

Praveen Srivastav

Logged BY / Date: <3z, o 0, 22754 %C- Reviewed BY / Date:
. LD L

A~2o~a)

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
) (m¥V)  (80) (mS/cm) (NTU) (ppm) {C) (gal)
Sample: 193 A, ¢ 913‘2-5 5.861 5 .291 3 _IL' o.9 2, IS.S& Toy
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GROUNDWATER SAMPLING FORM

Sheet _1.of 2_

{Operable Unit/Site ID; R

-+ [Project Namefit: J_ﬁmg,ﬁ et
- Weather: Cilt:.u $.¥

Sampling location ID:_LHSTYIW o

Sample !D:MSMQ&;‘%&E:ELL |
. Collection Time/Date: 2~ 9.6 =0 7 (1S538

-

Pump instaflation crew: i | le.vves S &
PID/FID reading (well head/background). g, oz 0l

[Casing diameter {inches).__ - " ]

Total well Depth (ft. BTOC).__ 30, 80O

Initial (pre-instatlation) DTWAIme:_2%.971 '’

Final (after pump priming} DTW/time:

Pump installation

Installation date/beginning time.23-20-07 /1
instaliation date/completion time:d-20-s3/
Screen Interval (ft. BTOC): _Z0.%0 1o 30, 80
Pump intake depth (it BTOC): _ 24 *

Post-installation DTWitime:_ 23, 938/

Max. sustainable pump rate (mL/min); (<D

‘fFree product (circle): LNAPL / DNAPL Appearance of product: hicne
Volume of water removed during priming (mL): Discharge fube diameter {3/8" or 1/4™): 3[3"'
{Discharge tube length (ft),_ & ° Infet reducer used (Y/N):
Pneumatic Controller Tuning:
Initial air pressure = H (ft.) X 0.43 = psi
: Initial 2 3 4 5 8 7 8 Final
|Pressure (psi) -
. |Reft Seting T
|Discharge Setiing el C l
|Elow rate {ml/min) ~
Purging

{Purging/sampling cremhﬂ_l\gmg&t{._bﬁf;%o
.Purge date/beginning time; v ad.o-07{ IL58
Initial (pre-purging) DTW (ft. BTOCx 28.71 &8 *
Calculated tubing + pump volume: NA

Pneumatic Controller Tuning:

initial air pressure = H () X 043=_N E /_psi

PID/FID reading (well headfbackground):. g.e ‘6 A

Purge date/completion time: A~Aan 07
Final {(post-purging) DTW (ft. BTOC)_uL . f
No. of tubing + pump volumes purged:

Initial 2 3 4 5 6 7 ] Final
JPressure (psi) 1 XA I XA
|Refill Seting _ o o) 10 19
-+ |pischarge Setting & = =) £
- - [Flow rate {ml_min) [R5 ) X Yo 1S ;_C;G
' . Water Quality Parameter Measurements
Time DTW | Purge Rate | Cumulative]  Temp. Electrical pH Eh Do Turbidity
{ft. BTOC) | (mLimin) Volume | {degree C) Conductivity {mv) {mgy/L} {NTU)
_ : ‘| Purged {uMhosicm)
Isds 124 { 1120 | ol 5.123 | 5.8 |23%9 [1.16 | w.
LiEao [2Y¥.1 | tes A s5.1¢8 S.8% 123915 111 | 4. U

icas |adg. ¢ 18

5,15¢% 5.8¢ 12%9.1) (.08 | 3.7

| X T-MET ML (BT} 12.+‘I

S. A2y s_.jr 232 i t.op | 3.4




GROUNDWATER SAMPLING FORM

e 00082288

Sheet 2~ of 2—
Water Quality Parameter Measurements (contihued)
Time DTW | Purge Rate Cumulative [ Temp. +3flectﬁcal | pH Eh po - Turhidity
(ft. BTOC) | (mbL/min) Volume | (degree C} | Conductivity (mv) " {mgiL} (NTY) i
Purged (L} I 1D (uMhosfcm) t ot [ o *\vw' 1 10%, |ae
X .
\
\ -
\\\ Q
—
\\
S~
T~
™~
T~

L. - - \ —
T ' Sampling ' “““‘3\
1Sampling beginning ime:___ |5 3O Sampling completion time; 150 i

- Water Quality Parameter Measurements _
Time DTW ‘Purge Rate § Cumulative] Temp. Electrical pH Eh Do Turbidity
(ft: BTOC) | (mLfmin} Volume {degree C} Conductivity {mv) {mglL) {NTU)

- Purged {L) {uMhosicm)

1S3@ |2 [1oo [ %28 1I849 | S.2a% [|5.811 236.L,101 | R.L

itos lay. | |iea |-s23@big. 53 S.2al | 590! 237.8|0:22 | 3.%

a Sample Information

Samplé 1D: Oy - o Sample collection dateftime: A~ ~07 ‘ 193
[Duplicate sample collected (YANY___ N Duplicate sample ID; ‘

Split sample collected (Y/N); i Split sample ID; | N

COCNo(s)___ 1 OaYR
Requested Analysis | Method Contalners Requested Analysis | Method Containers

goc.. E2008 N Atlalivity | Do 1
(& TEIN-T L Boe. o " Tol .. S5, 1 =
,gg&'ds&__s_n 2 ! '
teachleratel St o ]
!‘EHS eg-0Oa E4P115 : é
Comments:

Abbreviations: BTOC - Below top of casing; DTW - Depth lo water; H - head above pump intake; mL ~ milliliter; L - Liter




Foo4
GROUNDWATER SAMPLING FORM Sheet _1_of T
; Shaw : | )
S " [Opuratle Univsite 1D:_ LB A€ Sampling location ID:_ S 2. 2 T
- |project Nameltt:_ |1 78591 . 06 0TB B30, . Sample D:_LHSMw o4 -0 13009
Weather:_ _qur\ltdhf o= Coliection Time/Date:__"2_ ", op /J !@3 )

< Pump Installation
Pomp mstallation crew:___&@iﬁyu ) ] nstaliation date/beginning Iin‘ic:O/ / 5’@/{69 / 2' ?’-@
PINHID reading (welt head/backgeoudh 2, /. Pf?m instaliation date/campletion time //Zp /05 /2 5‘5‘
Casing diameter (inchesy.___ . ... . e Screen Interval (ft. BTOC): 1o 7.5 w 30 iy
Total well Depth (ft. BTOC)___30. 75 Pump intake depth (R BTOC): 27,7 5~ .

nitial (pre-installation) DTW/ime: 25", 33 Postinstallation DTWftime;_ 254, 2 0
Final (after pump priming) DTW/ime: Max. sustainable pump rate (mL/min): R
Free product (circle): LMNAPL f DNAPL Appearance of product: _
volume of water removed during priming (mL): Discharge lube diameter {3/8” or 14" ___
Discharge tube length {fl.}: o o Infgt reducerused (YINy____ T __
Pneumatic Controfler Tuning:
“initial air pressure = H{{t.} X 0.43 = _ ._psi
Inittal 2 3 4 5 6 7 8 Final

Pressure (psi)
Refill Selling
Discharge Selling
Flow rale {(milmin)

. . Purging
Purging/sampling crew! gge T o PIDIFID reading {well head/background): b--T-fff o
Purge datefbeginning time: :‘% 9’2 L l2rs S Purge date/completion ime: 5 23@, of 2 oo .
Initial (pre-purging) DTW (. ETCCY. _ | . Final {post-purging) DTW (fL TOC) LS.l 2-
Calcutated tubing + pump volume: _ NA Na. of tubing + pump volumes purged:
Pnaumatic Confroller Tuning:
- |initial air pressure = H{ft.) X0.43=__ ____ psi
initial Zz 3 4 5 6 7 8 Finat
D Pressure {psi) ! ﬂ
F7 |Renn Seting T3
7. |Discharge Setting { b
} Fiow rate {mU/min} ['oﬂ
. Water Quality Parameter Measurements
Time oTW Purge Rate | Cumulative Temp. Electrical pH EFh Do Turbidity
(fl. BTOCY | (mUmin} Volume {degree C} Condugtivity {mv) {mygit) {NTU]

Purged (L} . {uMhosicm)
05 =G50 |20 |80 [IB4He] CHib S5l lecs | 1o 384
10 [25.53] (2 |jec0 |iB.401 5 87 s.Ss{{Ssdle.93 |30
1S 35 S5 o0 | (Seo 8.8 860 SC2 |83 1net (28 |
112D {56.57] 100 So00 186711 5.827 | S5t lsd. 9l 74122.7

Ty |2 89 tvo lospo 19021 L7 | s.S61S3.Clp.70120.0
20 |25 ] w0 | 2000 | 17.20] S, 730 (£ 62155 ] 0 66 18.5”
T 2slac. o] 190 | 3@ [/9.25] 01D [£60) 5531064 17.%
a2t ] ov donp | 19-(B S.g0 [Svol s Bl060 13,57




WED 14:51 FaX 803 g7g 3357

21005
7 GROUNDWATER SAMPLING FORM sie: 242
Shaw |
Water Quality Parameter Measurements (continued) o L
Time oYW Purge Rate | Cumulative Temp. +5¢?Eleclric:li pH Eh b1 [ Lol ety
{ft. BTOC} | {mlfmin} Valume {dogree C) | anductivity . {mv) (mg.fL) ‘ {Nan 0
Purged (L) x 10 {uMhasicm) X O X [S=} Tho ] w15 T
L0455 138 621 1eo | ASo0V G701 s Sha | S LG 1.5 0.<3 ? ?
|« So 2S5 bzl oo (Sovel,9.2/1 5 St | S5.67(62.9 087 |
1 £S5 2962 100 0o /9221 & S5 7 | Se7162. 0lp.50 ! 7
2100 |26 L2 10D 000 19,22 & $645 | S 71462 f lo.d8 ___g,_a__
P e
Sampling )
Sampling beginning time: _ zw O D‘ o Sampling completion time: Z,_:_Q;
' Water Quahty Parameter Measurements ——
Time oTW Purge Rate } Cuinulative Temp. Elactrigal pH &h GO PR P
{fit. BTOC} | {mlimin) Volume_ [degren C} Conductivity {mv} {mgf} @it
Purged (L) {uMbosicm}

R —

Sample Information

Sample collection dateffime
Duplicate sample D

Sample ID:__LHS MWW 4‘ 0 (3006
Duplicate sample collecied (YMN):,

Split sample collected (Y/NY: Split sample 1D;

COC No({s):

Requested Analysis | Method Containers Requestad Analysis | Method Containers
Notle 3~ 49“3@55' _
Comments:

Abbreviations: BYOQC - Below top of casing: DYW - Deplh to waler: H - head abave pump intake; mL - millifiter: L. - Liter




.- 00082291

GROUNDWATER SAMPLING FORM Sheet_1 of 7
b » LHSwiw o
Operable Uriit/Site ID: Ligap-35° Sampling Jocation [D:___3&Aryderdd—
Project Namef: Lenslaern f i Sample ID:_ Liimsod - {1256%
Weather:_ nl%_ﬂ,_@ 7 , Collection Tme/Date It g f1-28 08

Pump installation

Pump instaltation crew: LW_\LM&ELEM Installation date/beginning time:_{reg.08  1:3e
[PIDIFID reading (well head/background). 8- 0 Installation date/completion time: {i*24.0& {013y

Casing diameter {inches),____ 4" ‘ Screen Interval {it. BTOC): __ 205  to__%6.5
Total well Depth (ft. BTOC)___ J8.33 Pump intake depth (it BTOC): 28

Initial {(pre-instaliation) DTW/time:__ 25.15. Post-installation DTW/time: Z5.15

Finat (after pump priming) DTW/time: AL, Max. sustainable pump rate {mL/min);__ 62

Free product (circle): LNAPE { DNAPL Appearance of product; Neve,

Volume of water remeoved during priming {mL): MAE Discharge tube diameter {3/8" or 1/4"}; "
[Discharge tube length (ft.): . 38’ inlet reducer used (Y/N): N

Pneumatic Controller Tuning:
Initial air pressure =H {ft) X 0.43=__ N psi

Initiat 2 3 4 5 6 7 a . . Final
Pressure {psi) '
- JRefill Setting . ) \ = {i
Ibischarge-Setﬁng \ f' l ﬂ e ]
Iﬂcw rate {mLJ/min) i . . "}
Purging
Purgfnglsamphng crew ___LL&L“,M / A, Giloneis) PID/FID reading {well head/background): 6o
Purge date/beginning time:_{1.2.5-08 Ty Purge datefcompletion time:_ ). 29-6% ‘%o
Initial (pre-purging) DTW {it. BTOG).___ G ' Final {post-purging) DTW (ft. BTOC).__ 2¢.2¢
Calculated tubing + pump volume: NA No. of tubing + pump volumes purged: ___ L o

[Preumatic Controlier Tuning:
Initial el pressure = H (ft) X 0.43=__ MR- psi

Initial 2 3 1 a4 5 | 6 7 8 Final

-JPressure (psi} )

: {Refl Settiig , R 4= it 4 D i R )

Discharge Setfing e { ﬁ/ '

. Flow rate (mb/min) ] e ‘ .

i L Water Quality Paitameter Measurements '

i Time DTW | Purge Rate | Cumulative| Temp. Electrical pH Eh Do Turbidity

{ft. BTOC) { (miimin) Volume {degree C} Conduetivity {mv) {mglL} {NTU)
Purged {L) {#Mhosicm}

'R |7 o | 6% G4 | 8204 G P 9nd | 644 | §bl
10718 | 7423 {00 1.6 Auy | Sudb 8§32 | s~ | OB | Hid
10268 | a2y | foo L€ gl B4 633 [ a4 [ 68y | 321
108 | 7424 o0 2o | \u38 | B8 6.83 3. | 08 | bk
oy | 2b.z4 | o 2.0 | 11.% N. 13 553 i 0.4 24
Wep |2ty | top 4o 1 13 Al 683 | LHA | 6 8% | b




GROUNDWATER SAMPLING FORM Sheel { of 2

- gy
Iheey

Water Quality Parameter Measurements {continued)

Time DTW | Purge Rate| Cumulative  Temp. { 4 B%eclrical pH Eb Do Turbictity
{ft. BTOC) | tmuUmin) | Volume { (degreaC)| Conductivily to. (mv} {mgit) (11U
purged () | {0 % (aMbostery | — & o [Hatt [t

ya

L

T~ ’VG\ &

e Medals | £.0620 - 500 mt HDPE : |

Comments: (PngJ { S’QMPLJ u[ Qq‘\"-[qh.'\ eum{

-
rag
Sampling
Sampling beginning time: __ . W29 Sampling complelion ime_ W38
Water Quality Parameter Measurements
Titme DTW Purge Rate | Cumulative Temp. Electrical pH " Eh Do Turbidity |
{fLBTOC) | (miimin) voiume | (degree C) Conduclivity {mv) {mgiL} EEARE]
Purged (L} {uMhosicm) _l
e | 2a ) op | As LR3I 5 113 5351 64 | 035 5.5
Sample Information
Sample 1D:_ Ly SMM oM ~ j12528 Sample collection dateftime: BT I (A
Duplicate sample coltected {YN): M Duplicate sampte 1D: ()3 -
Split sample coliected (YN N L Split sampte (D: . AP o
COCNMNo(sy____ W __
Requested Analysis | Method Containers Requested Analysis | Method Containers
Vo, Beeo 3 Yowt voa pisM —

¥ bier Uged l

Abbreviations: STOC - Below tap of casing: DTW - Depth lo waler; H - head above pump inlake: mb. milliter. L - Liter




A

Shaw-

Sample Collection Log

00082293

Page 1 of 2

Shaw E&L Inc. 117591 - Longhorn Army Ammunition Plant
e - g Manager:  Praveen Srivastav
"'RFA / COC Number:
. Location Code: LASMWO05 Task: MNA_EVENT FEB07
Sample Number: LHSMWO05-
Collection Date:
Sample Name: LHESMWO05-GW-LHSMW05- -REG Collection Time:
Sampling Method: SP . Start Depth:
Sample Type: GW Sample Purpose: REG End Depth:
7 Sampling Equip: Sample Matrix: ‘WATER
QC Partners:
(IB) (ER) (FB) Sample Team.
: Containers ERPIMS Values:
- Analytical Suite Flt FrinQty Size Units Type Sacode;
- Lot Conwrolii:
Groundwater Information: 243§
Measured Well Depth: 2843 Depth To Water: %3.}3
Comments: Only @ 0O of waler n_ cslo v (BaY.
tfzofoy '

%MMMA&M

Sketch Locatlon'

Logged BY / Date: SY2 0y 72255004 00 ReViewed BY [ Date:

A=A ~07




" & Sample Collection Lo
Shaw- &
Shaw E &1, Inc. 117591 - Longhorn Army Ammunition Plant

Manager: Praveen Srivastav

Page 2 of 2

- Location Code; THSMWO05
Sample Number: LHSMW(5-

PURGE RECORD; | ,
Initia} Time(24hr)} DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Velume

{0 mv) (80 (mS/en) (NTO) (ppm) ©) (gah

\\

\%%\6;

,/%

Sample:

Logged BY / Date Sz <

) L)

Reviewed BY / Date:

R =R} -7



GROUNDWATER SAMPLING FORM

_____ : 100082295

Sheet 1 of Z.

- |Operable Unit/Site ID pnghaes Sixe ISH

Sampling location ID:__ {95 R
Sample ID:__LHSwWwes - F€d200%

Weather:

Project Name##: Q%bggp aney
Suadily 6b/28

Collection Time/Date:

Casing diameter {inches): Lu

‘Pu installation crew: ﬂhgmﬁa! W
Pllg%rge’aﬁlng (well head/background). 6.0 Z 6.

5ump installation
Installation date/beginning time: pp

Installation date/completion time: Py
Screen Interval (it. BTOC): M to_ MR

“heoo

Total well Depth {ft. BTOC):

24.35

Pump intake depth (ft BTQC): % i

Initial (pre-instafiation) DTW/time:_ "23.71% Post-installation DTW/time: Vi
Final {after pump priming) DTW/time:, e Max. sustainable pump rate (mLimin);_pD
Free product (circle): LNAPL f DNAPL Appearance of product: L8] i
Volume of water removed during priming (mL);_ R Discharge tube diameter (3/8" or 1/4"):__\p
Discharge tube length {ft.); BA Infet reducer used (Y/N); th
jPneumatic Controller Tuning:
Initial air pressure = H (ft.) X 0.43 = psi 4uond
Initial 2 3 4 5 6 7 8 Final
JPressure {psi) —
[Refill Setting 1 SK—- - L
|Dismarge Setting I
Iﬂgw rate (mL/min) L L
Purging
Purging/sampiing crew: W) ¢{ e S o PIDFID reading {well head/background);
Purge date/beginning time: Purge date/completion time:
Initiat {pre-purging) DTW (ft. BTOC): Final (post-purging) DTW (ft. BTOC):
Calculated tubing + pump volume: NA : No. of tubing + pump volumes purged:
Pneumatic Controller Tuning: ’
finitial air pressure = H (ft.) X 0.43 = psi 730_0& =0 E}z 2 BBl
Initial 2 3 4 5 6 —7 8 Final
" Pressure (psi) — .
[Refil Seting _ B E— SAZ ks
: lDi’scharge Setting R s
- [Aow rate {mLfmin} —
. Water Quality Parameter Measurements T
Time bTW Purge Rate | Cumulative|  Temp. Electrical " pH Eh BO Turbidity
{fi. BTOC) | (mUmin) Volume § (degree C) Conductivity {mv} {mgit} | {NTU)
Purged (L) {uMhoslem)
i —
22D
\\.
\\
L T [
|




JSampling beginning time:

GROUNDWATER SAMPLING FORM

00082296

Sampling completion time:

- Water Quality Parameter Measurements

Time DTW ‘Purge Rate Cumulative Temp. Electrical pH Eh Do Turbidity
(ft. BTOC) | (miimin) Volume | {degree C} Conductivity {mv) {mg/L} {NTU}
Purged {L) {uMhoslcmy)
—— L . e == e
Sample Information

Sample ID: Sample collection date/time:

|puplicate sample collected (Y/N): Duplicate sample ID;
-ISplit sample collected (Y/N): Split sample 1D;

COC No(s):

JRequested Analysis | Method Containers Requested Analysis | Method Containers

7’"/‘— o % N
Comments: , o
Well  does e

ehevate  Soffiyend Water.

Sheet __Q:of_g'
Water Quality Parameter Measurements {continued)
Time DTW Purge Rate | Cumulative}] Temp. e clectﬁcal pH | En | DO | Tuwidity |
(ft. BTOC) | (mlmin) Volume | {degree C} Conductivity {mv) {mgit.) Ny o
Purged () IX (1O @Miosicm)  [& ©0 i 10 |[E o [T 0L |as
’\\ :
\"‘-.
—“"--\\_\
[~
e N
¥T
SN
\
'\
. _
]
o~
— = = —b
H Sampling '

%m‘\\c& dN 2{z0or}

" Abbreviations: BTOC - Below top of casing; DTW - Depth to water; H - head above pump inteke; ml. - milliliter; L - Liter



. .00082297....

GROUNDWATER SAMPLING FORM Sheet {1 of Z.
] Lswocs
Operable Unit/Site 1D: 2k Sampling location ID;
Praject Namefit: S0 Sample ID; W WS~
Weather;__ A\ Collection Time/Date; | )
~ Pump Installation
Pump installation crew: : ' Installation date/beginning time:__ {55~
PIDIFID reading (well head/background): Installation date/compietion time:
Casing diameter {inches): ' Screen Interval (ft. BTOC): to
Total well Depth (ft. BTOC): XD Pump intake depth {fi BTOC): i
Inittal (pre-installation) DTW/time: \ N\~ Post-installation DTW/time: N
Final {after pump priming) DTW/Aime: v Max. sustainable pump rate (mumin):_& ) ~— L
Free product (circle): LNAPL/DNAPL Appearance of product: =
Volume of water removed during priming (mL); Discharge tube diameter (3/8" or 1/4“)3_ _
Discharge tube length (it.): Inlet reducer used (YANY,
Pneumatic Controller Tuning: .
Initia air pressure =H (f£.) X 0.43 = psi
N Initial 2 3 4 5 8 7 8 Final
JPressure (psl) ] -
_ [Refit setting GN () N\
) {Discharge Setting 2 N 1
.iF!ow rate {ml/min) e Vot \
Purging
Purging/sampiing crew; — 1 PID/FID reading {weli headfoackground}; —_—
JPurge date/beginning time: \ \ Q'M .- Purge datefcompietion fime; {\ AA
Initial (pre-purging) DTW {ft. BTOC)___\<. v Final (post-purging) DTW (ft, BTOC); N
- 1Calculated tubing + pump volume; NA No. of tubing + pump volumes purged: ¢ —
Preumatic Controlier Tuning:
Initial air pressure = H (ft.) X, 0.43 =
' 7 imitiar | 3 4 5 8 7 8 Final
Pressure {psi} L ] f
Refll Setfng___ © & i = \
Discharge Seling ™ e - ANV
{Fiow rate (mt/min) i .f-'-‘"'l' N
= Water Quality Parameter Measurements
Timei:f  DTW | Purge Rate| Cumutative| Temp. Electrical pH €h Do Turbidity
{i.8TOC) | (mUmin) | Volume | (degresC) Conductivity tmv) {malL) (NTU)
o Purged {L} {uMhos/cm}
~,
ALY
\ N
\\ J N—
VAR




b
/'%\ GROUNDWATER SAMPLING FORM Sheet L of*_
Shaw L s 0 95
B | o Water Quality Parameter Measurements (continued)
Time DTW Purge Rata { Cumulative;  Temp. Electrical fH ER oo Turbidity
{it. BTOC) | {mt.fmin} Volumme {degree C} Conductivity {mv) {mgfL} (NTU)
Purged (L) (uMhosicm)
/’W
A e
N \
) S\ VAR
N
o NN TA
| 7 § //
{/ ’
R . Sampling ' T
1Sampling begin.ning fime: Sampling completion time:
Water Quality Parameter Measurements .
. Time . DTwW ‘Purge Rate | Cumulativa} Temp. . Electrical pH Eh - Do Turbidity
(. 8TOC} | (mlimin) Volume {degree C) Gonductivity {inv} {mgiL) {NTW)
B ) Purged [L} {uMhosl/cm}
fan S ™
2L N/
N S\ |
|74 1
_ Sample Information
Sample [D: : - Sample coliection dateftime: A
Duplicate sample collected {Y/N): AN BDuplicate sample 1D: \ !___ ~
et sample coliected (YiN); v _"’*\\ Spiit sample ID: M1
COC No(s)___ o
._Re_qugsted Analysis | Method Confainers Requested Analysis | Method Containers
AN/ — .
A ~ - — >
y \ 3 . .
" [Comments: - -
WL 2608

Atybfeviations: BTOG - Below top of casing; DTW - Deplh o waler; H - head above pump intake; ml. - milliliter; L. - Liter



00082299

Shaé\z‘” Sample Collection Log be 102
Shaw E&I, Inc. 117591 - Longhorn Army Ammunition Plant

Magnager: Praveen Srivastay

RFA / COC Number: _ 1D ]
Location Code: LTHSMW06 Task: MNA EVENT FEBO7

S le Number: LHSMW06-
mipie SYmBer .F;'b ol Collection Date: =2V —0O 7
Sample Name: LHSMWO06-GW-LHSMW@6-  -REG

Collection Time: o 1
Sampling Method: SP Start Depth ™ |t e,
Sample Type: GW Sample Purpose: REG End Depth: 2.8 !
Sampling Equip: Stanness SEM B\ ﬂdd.:.MPuLmD Sample Mairix: WATER
- QUC Partuers:
" (TB) (ER) FB) Sample Team: L) &

Containers ERPIMS Values:
Fit FrinQty Size Uniis Type : Sacade:

Analytical Suite
[ Lot Controfi:

SKm%.
Groundwater Information: 2,3 5¢

Measured Well Depth:SEF=L¥5"  Depth To Water: |7, 77,

Comments:

Sketch Location:

Logged BY/ Date, w‘; Revzewed BY/ Date:

X—-2/=-27



h%‘“ Sample Collection Log bege 2002
Shaw.E& |, Inc. 117591 - Longhorn Army Ammunition Plant

Manager: Praveen Srivastay

Location Code: 1LLHSMWO06
Sample Number: LHSMWO06-Fel, A8&7

PURGE RECORD:;
.| Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperatare Purge Volume
{ft) (mV}  (8U) (mS/cm}) (NTU) (ppm) © {gal)

<]
\
\

S [ 12.70 |au-] 6.25(3.630 [b.a [ 6.9¢ {a¢.ol | lap
%%WMWWSS TR+ Lo IS e, SIS

a .. Logged BY / Dqte_.['_%/ww PR 4 Reviewed BY / Date:
- R/ .l-rp 7 : |



GROUNDWATER SAMPLING FORM Shest_1 of 2

TOperable Unit/Site ID;_L ¥ ﬂa@ -—-_-5 e 351'-"% Sampling location ID:_t.H SYNW D ¢

Project Namef#:l_eaghorrs BIRY Sample ID:_LH<S My 8 L -TFels 2009
Weather__Su sy | 1Y) ” Collection Time/Date: 2,+R 1~ 672 ‘/: o2cn
Pump Installation
Pump installation crew: (L, Y& a Instaliation date/beginning time: ~od o
PID/FID veading (well head/background): ¢y, tc yA Installation date/completion time: 2~2f- 0=
Casing diameter (inches),__ - Screen Interval (ft. BTOC): to
Total well Depth (ft. BTOC):_ hB. 5L, Pump intake depth (f BTOC): 20 *
Initial (pre-installation) DTWime:_ {1. & & Post-installation DTW/time:_ 1"7. 2{,
Finat (after pump priming} DTWHime:_1 7.*724, Max. sustainable pump rate (mi/min):
Free product (circle); ENAPL / DNAPL Appearance of product;
Volume of water removed during priming (mL) Discharge tube diameter (3/8" or 1/47); B{B "
Discharge tube length {ft.)._ 23 * Inlet reducer used (Y/N):
Prneumatic Controller Tuning:
Initial air pressure = H (ft.) X 0.43 = psi
Initial 2 3 4 5 6 7 8 Final
Presstire {psl) | '
|Refib Setting 1 PO
JDischarge Setiing ' B—T .
]ﬂow rate {mt/min} - —-—-—“..._____\_\

Purging
Purging/sampling crew: (i ] leyn s e t MEBdoe  PIDFID reading (well head/background): v
Furge date/beginning time: 22 [- &7 Z (OO Purge date/completion time:_%»21-07 /a2
Initiat {pre-purging} DTW (ft. BTOC):_ 7. 74 Final (post-purging) DTW (. BTOC),__ ;7. 7L,
Calculated tubing + pump volume: NA No. of tubing + pump volumes purged:
{Pneumatic Controller Tuning:

[initial air pressure = H () X 043 = \p¢ psi

Initial 2 3 4 5 6 7 8 Final
JPressure (psi) -Y-3 2 - ) rla)
~ [Refi Setting _ |t o | to to
: I@sd’zarge Setting = 5 5 5
JFlow rate (mLimin) 10O oo | 1oe |tes
. Water Quality Paramater Measurements
Time DTW | Purge Rate | Cumulative|  Temp. Eloctrical pH Eh bo Turbidity
{f. BTOC) | (mLimin) Volume | (degree C) Conductivity {1v) {mgiL} (NTU)
Purged (L) {uMhos/cm)

lops 112,76 ] 1o | IS EEMEY &89 .28 1186, 2 -72 1 2.
101 12.24 | 18 | y 292 8.442 .2 118.2 857 (2.2

1O 15, 1. | oo B.6Y] 4.._:.3 128, ) L3 103.2, 1




U 00082302

GROUNDWATER SAMPLING FORM Sheet_%of_2-
Water Quality Parameter Measurements (continued)
Time DTW | Purge Rate | Cumulative} Temp. | 4 gefectrical pH Eh Do Turbidity
(ft. BTOC} | {mLimin) Volume | {degree C) Conductivity {mv} {mglL} (NI} 1o
Purged () 1X 10% (wMhosiem) K O [% 10 |x o [ 10% |&=
-\
\
R W
. = ANC
\-\__\
\
\
— ) Sampling -
‘|Sampling beginning time;_ { © 2.0 Sampling completion time; i03lo
- Water Quality Parameter Measurements
Time DTW Purge Rate Cumulative Temp. Electrical pH Eh [a]3) Turbidity
{ft. BTOC) | {mbimin) Volume | (degree C) Conductivity {mv} {mgfl} {NTU}
Purgad (%» {uMhosfom)
wis_ e | ipo BRZEPTHes | J.48¢ 2 | 910y {096 6.0
Sample Information
Sample ID:_ oY Y Sample collection dateftime: S~Al.o 7
[Duplicate sample cotlected (Y/N).__ N Duplicate sample iD:__ &)
Split sample collected (Y/N); N Split sample ID; )
COC No(s)___ 10497 -
Requested Analysis | Method Containers IRequested Analysis | Method Containers
VYBe BasoR = B Kalidorty e 1
O b o 13S Ban .o ] To o " 45,3 3
' 13726, 2. o
a ] B1Y. o i
a Cagiserpnsg | - R ]
Comments: . " T T

'_Abbreviaﬁons: BTOG - Below top of casing; DTW - Depth to water; H - head above pump Intake; mt. - ififiter; L - Liter



00082303

e LT e

GROUNDWATER SAMPLING FORM Shest_1_of -7
R | ~ ﬂ LHsmwoe
" {Operable Unit'Site iD:___Lupnp-388 Sampling location 1D; q
‘§Project Namaf#: tﬂ\:.'!rvm ‘I Wigsy - Sample ID:_ LHSMwo% ~waee
‘[Weather: pil , G be's A Collection Tme/Date 85 WD
=TS K ' “Pump Instaliation R
Pump instaRation crew,_ A0 Qe [ s Glldass ) installafion date/beginning tirne:_ll’{“‘-'C'g__L'.(Q
-JPID/FID reading {well headfbackground); b = Installation date/completion time: |+ -3 0% 22
Casing diameter (inches): o Bl . Screen Interval {ft. BTOC): 5t 2§
Totaf well Depth (f. BTOC): ~5' Pump intake depth (ft BTOC): __ 2%
Initial (pre-installation) DTWtime:____ {3.9) Post-instaflation DTW/time: 2.5
Final (after pump priming) DTW/time: A : Max. sustainable pump rmate (mi/min):
Free product (circle): LNAPL / DNAPL — Appearance of product__ 4
Volume of water removed during priming (k) o Discharge tube diameter (3/8" or 1/4%): 4"
Discharge tube length {ft.):._. 28 Inlet reducer used (Y/N); M
Pneumatie Controlier Tuning:
Initial air pressure = H (ft) X 0,43 = _MA-"  pei
Initial 2 3 4 5 & 7 8 | Finat
Pressure {psi) )
lReﬁH Seiting ] 1/ J—
'lbismarge Setting — / [ - N—_
{Ftow rate (mi fimin) - ] . )
E Purging
Purging/sampling crew:__ R. Wi / A, Gl PID/FID reading (well headfbackground),__ €+|
Purge date/beginning time:__11. j4 03 Purge datefcompletion time:__t.1%. 0% {0260
- finitial {pre-purging) DTW (ft. BTOC): (881 Final {post-purging) DTW (ft. BTOC)___ ;a8
“fCalculated tubing + pump volume: _NA : - No. of tubing + pufnp volumes purged:_ )&
Prieumatic Controler Tunmg.
Initial air pressure =H (R} X 043 =_ NR . psi
Inktial 2 .3 5. 5 e 7 8 Final
fPresaure (psh _
Refil Sattirig 1 | {1 A ) T
Bischarge Sefling ~ o / I\t n .
: -{Flovr fate (mi/min) .
) Water Guality Parameter Measurements
T Y Time DTW | Purge Rate | Cumulative | Tomp. Electrical pH Eh " po Turbidity
g {ft BYOC) [ (mifmin) | Vohime | (degreeC) Conductivity {mv} {mgiL.) {NTU}
Purged {L} fuMbosicm} | . , ) .
OBz 35| 120 | 6& L. 193y lew | %24 1 24 | Jopg
03:5> | ‘hoy foo | 2.8 11803 [ . [lLui ohb | 2.of (bod__§
2voz Lol | we | 30 [0 [32qw T [GHe | Bl | 19 | foi
otor | 1oy | (| 3¢ | pngr i 3231 b4 334 1 1% G2.4
ety | vy feo | ¢ 1l 1 Ham G- 330 | 1as A
| 69427 | jeo 0] | so0 58 | 1.3 3. .41 2.9 G 1.Ly3
6%'#1 Pof | re b PRz | F2h L3 |- 334 | tat (244




— 00

082304

T

Shest 2 of_*_
LHSMwol
Water Quality Parameter Measurements (continued)
Time bTwW Purge Rate | Cumulative]  Temp. + Electrical pH E - Do Turbidity
(ft. BTOC) { (mL/min) Volume ] {degree €) | ~ Gonductivity + . (m\r) (mgfL} {NTU]
Purged (1) { (O {uMhosfem) 10| Tio  {Fi0% (i,
//
i\ -
/ [ k\ N~ |
' | NAUN 7
Y VA g
] \\ NS
[ ¥ ALY «\H‘,' ]
\.J/ \\.
S~
//
[
Sampling '
Sampling beginning time: B4 g Sampling completion ime; 09555
Water Quality Parameter Measurements
Time DTw Purge Rate | Cumulative Temp. Electrical pH Eh 1;0] Turbidity
' fit. BTOC) | {mbsmin) Volume | {degree C) Conductivity . (mv} {mg/L) (NT)
Purged (L) {ulthosfcm) . )
ipo | Jael | oo | e Y1 M W S L Y B S W T B VS A
Sampie Information
[Sample.D:__LHSmylel - wao® Sample coffection dateftime:_ |1 |x.08
Duplicate sample collected {(YN)__ M. Duplicate sample ID; 4.
- {Split sample collected (YN): I Split sample ID: b3
COC No(s): MR
Requested Analysis | Method Containers Requested Analysis | Method Containers
\ola 020 - 560 ¢ Hbpe
T Metals Bzed B Youl loa vl
Comments
Fsz mﬂ . Cad (th )

Abbraviations: BTOC - Below lop of casing; DTW - Depih to water; H - head above pump intzke; ml - milliliter; L - Liter



| & Sample Collection Lo
haw" g
‘Shaw E &, Inc. 117591 - Longhorn Army Ammunition Plant

Manager: Praveen Srivastav

Page 1 of 2

RY¥A /COC Number: 10 1S,

00082305

Location Code: LHSMWO07

Task: MNA _EVENT FEBG7
Sample Number: LHSMWOTeb noa

Collection Date: 2 -~ 2] ~&77

Sample Name: LASMWO7-GW-LESMW07-  -REG Collection Time: 18 15

- Sampling Method: SP Start Depth: _30.40

Sample Type: GW Sample Purpose: REG End Depth: _3S. L
- Sampling Equip: Sy oaodlocn Steand % o Ll g -

O Partaers: _ : Sample Matrix: WATER |
(TB) (ER) (FB) Sample Team: )] le. $Pde
- Containers ERPIMS Values:

Analytical Suite it FrtnQty Size Units Type Sacode:

Lot Control#:

Groundwater Information:

Measured Well Depth: 36. . Depth To Water: | 8 {5
Comments:

~ Sketch Location:

I. Logged BY / _Date_: s YY) ‘Reviewed BY / Date:
| Z=2fl-07 " ‘



| Shaé\s‘" Sample Collection Log N

-Shaw E&]I,Inc. 117591 - Longhorn Army Ammunition Plant

Manager: Praveen Srivastav

Location Code: TLHSMWO7 ‘
. Sample Number: LHSMWOT-Felonac

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(it) (mV) (SU) (mS/cm) (NTO) (ppm) ) (ga)

T
\

o
q\

soreli3g 5| 1845 1283 0 cdein2a (3.8 12,98 122,94 Joo

Logged BY / Datezy 20 £ Reviewed BY / Date:

- - W R -
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e

GROUNDWATER SAMPLING FORM

Sheet_1_of #=

Operable UnitSite ID: CRBIRE St 3560 Sampling location ID:. S5 3te 35 e
Project Name/#:Leaysalno @ Sample ID_ LS MWI 6 - Fa o 20?2 ‘
Weather_ Soia v u._n;( 5= Collection Time/Date:2-21 =27 / 18315
Pump Installation
TPump installation crew: = installation date/beginning time:J=Al=-87 {1 O
JPIDIFID reading (well head]background) a0 ZO ( Installation date/completion time: A~Al-0 '/ 12¢0
" JCasing diameter {inches);_\/- ! Screen interval {ft. BTOC): to '
Total well Depth (ft. BTOC):_20.$b:0. Pump intake depth (ft BTOC): 2.5 '
Initial (pre-installation) DTW/ime:_\3 .\ 34 Post-installation DTWitime: WLE (2
Final {after pump priming) DTWAhime: Max. sustainable pump rate {ml/min):
‘|Free product (circle): ENAPE / DNAPL Appearance of product:
‘JVolume of water removed during pnmmg {mL): Discharge tube diameter (3/8" or #/47); {_g
|Discharge tube tength (), A8’ Inlet reducer used (YMN):
“{Pneumatic Confrofler Tuning:
Initial air pressure = H{ft.) X 0.43 = psi
< Initial 2 3 4 5 6 7 8 _ Final
Pressure {psh ] —t
[Retin Setiing T =L,
|Discharge Seiting ]
{Fiow rate {mL/min) —
Purging
Purging/sampling crew:{o, | o PID{FID reading (weilf head/background)o, © !a I s
Purge date/beginning time _2__2! ~-D¢ l ! RQLS Purge date/completion time:_ 2 =272 ;B:LL
Initial {pre-purging} DTW (fi. BTOC): 18 e ) Final {post-purging) DTW (ft. BTOC).__1 8 .45
Calculated tubing + pump volume: NA No. of tubing + pump volumes purged:
Pneumatic Controller Tuning:
initiat air pressure = H () X 0.43=_NR_ _psi
Initial 2 3 4 5 [ 7 [:] Final
JPressure {psi) a0 20 S e
|Refiu Setiing 16 L O 1o 11
- |picharge Setting = 5 5 z
- [Fiow rate (l.fmin) oo | 3868 ;o0 liso
. Water Quality Parameter Measurements
Time 'DTW | Purge Rate | Cumuilative]  Temp. Electrical pH Eh Do Turbidity
{ft. BTOC) | {mL/min) Volume | (degree C) Conductivity {mv) {mgi.} {NTU}
: Purged (L} {uMhos/cm) - .
1560 12,45 | 160 2Slatet] 11,720 |32 1285.610.68 |18.%
§Y-) .95 oo 206.677 .19y 32 12%0.1 to,B¢ [ 13,2 |
1831 |1€.¥8 | 190 20,98 | 1t.23 L. 3R 215,33 lo, N6 1.6
131511848 [ too 20,28 | it.7¢ £.35 [a7e.1 |o0.%2, | 7.8




00082308

GROUNDWATER SAMPLING FORM Sheet 2 of 2.

Water Quality Parameter Measurements {continued):

Time DTW Purge Rate  Cumulative Temp. + lectrical : pH Eh DO Turbidity
: : + 3% | i
(ft. BTOC} | (mbLfmin) Volume {degree C) Conductivity {mv) {mgiL) (NTU) 1o
Purged {L} el |0°ﬁ {uMhos/cm) . o.1 % 0 T\ 7;; T o% |as
\\
pa—
o~ T
P Thale
| ‘\-i r
\\
]
Sampling :
Sampling beginning time:__ {3 {8 " Sampling completion time:_3 { 5
' - Water Quality Parameter Measurements
Time BTW Purge Rate Cumulative Temp. Electrical pH Eh Do Turbidity
{ft. BTOC} | {mLfmin) Volume {degrea C} Conductivity {mv} {mgfL} (NTU)
Purged {L) {uMhbosicm)

| Y2 [N mé 60 lgage | QAIAR 6 4l | 202 .| PoHRI B8

Sample Information

Samplé 1D L H S 'MW oT- ]:1%“ ?Q &7 Sample coltection dateftime: 2A-A!l -7
Duplicate sample collected (Y/N): Duplicate sample ID: b:)

Split sample collected (Y/N): N ~ Split sample 15;
COCNo(s)_1odSh 7
Requested Analysis | Method Gontalners Requested Analysis | Method Containers
VOC. Breo B R rezehloegted v | !
T 48, { 2 Alkaiiwityl e I
Bages -0O 2, seP178 3 1
- Arems 3 h.c 1
z 1 M—M —— — PP e e e .
; Comments: :

" Abbreviations: BTOC - Below top of casing; DTW - Depth to water; H - head above pump intake; mb - mililiter; L - Liter




00082309

GROUNDWATER SAMPLING FORM Sheot _1_of 2.

Operable Unit/Site 1D Spe.
Project Name/#:_ \-2ndnern_AP) 359

Weather:__clouly * o S0 F

Sampling focatfon 1D; Y- Uiwor
Sample ID: W LHSmwor- wrled
.Collection Time/Date: _ It {28109

Total welt Depth (ft. BTOC):
Initial (pre-installation) DTWfime:_ . 1A.[u
Finat (after pump priming) DTWAime:___ iy
Free product {circle):

Pumyp installation crew: _R. .
|PID/FID redding {well head/background),__8 -©
[Casing diameter (inches};

18

Y

Pump Instaliation

i

~%0

LNAPL / DNAPE

JVolume of water removed during prim
Discharge. tube length {ft.):____

3¢

ing (r_nL): Ll_!\ :

Pneumatic Controlier Tuniﬁg: .
Initial air pressure =H (it.) X 0.43=_ W& psi

Installation date/beginning time:_IL/#lo8  [2i32. -
installation date/completion time: §t [2408 " tvizr

_ Screen Interval (ft. BTOCY 22 to_ 2R

Pump intake depth (f BTOC). ___ 255
Post-installation DTW/iime: 19,14 [T Ty '
Max. sustainable pump rate (mL/min).___jod). g
Appearance of product_ N

Discharge tube diameter (3/8" or 1/47);__ Yu®_ .
Infet reducer used (Y/N); N

. Initial 2 3 5 6 7 8 Final
Pressure (pst) ' -
- |Refin setting N VT ey
'Diseharge Setting % — AR Ed N il
IFIow rate {ml/min) ) )
Purging
- |Purging/sampling crew:__ . Willseve PIDIFID reading {well head/background),___ o-6
Purge date/beginning time:__i{ e (s Purge date/completion ime:___“ff{zlog  13.%
initial (pre-purging) DTW (ft. BTOC)___ 1.4 Final (post-purging) DTW (ft. BTOCY; |ozd
Caleulated tubing + pump volume: NA No. of tubing + pump volumes purged:___NQ
JPneumatic Controller Tuning:
{initial air pressure = H (ft}) X043 =__NR_ psi
f oot b2 3 4 5 6 7 8 Final
Pressure {psi) ’ B S|
|Refil Seting P L ——— 1 I\ — S
- |Discharge Setting 1 ‘ \ -1
[Ftow rate (mLimin)
. Water Quality Parameter Measurements
Time DTW | Purge Rate | Cwiulative|  Temp, Electrical pR Eh Do Tusbidity
{it. BTOC) (ml{nq!n) Volune édegree G Conductivity {mv} {mgfL} {NTU)
Purged (F) f— S {uMhosicm) - .
[245 4 jq.2t tbo 3 b 65 | V132 s | —o.onl Z2e |4ty
tse | (G,2¢ e | 984 | 10 | 1M i3 _l-oqy | 202 | wf
reiss | 1.2y oo} WBu2 |15 192 ot [ -o.4 | 2.8 [ 74
Ao | {324 | - (00 5K 0 Nl - 54 -0y | 2 § 93
\




 GROUNDWATER SAMPLING FORM

00082310

Sheet = of >

: Lismidey ~y2ym
. Water Quality Paramefer Measurements {continued}
Time DTW | Purge Rate fCumuIatIve:’ Temp. |, lectrical: i pH . Eh DO Turbidity §
(f.BTOC) [ (mLimin} | Volume [ {degrse G} Gonductivity ' mg § meny § oy |io
' Purged @) £ 10% |  wthovery [ O 1F o |10 T 10% ao
N S =t
i [ i _’/ 1
! N Wi —
Ve \" 1 il -
P Sl IV [0
J A . MWV T
) - \,
//
— ~ Sampling ' |
Sampling beginning time;__{3 Jo¥ Sampling completion time:___[7140
- Water Quality Parameter Measurements
Time DTW | Purge Rate ] Cumulative| Temp. - Blectrical pH Eh po Turbidity
(. BTCC) | (mbimin) Volume | (degree C) Conductivity {mv} ~ {mglL} {NTU}
: Purged {L) {uMhos/cm}
;aus | 9.7 | tes g 43 | LU LB -0 | Zd | e
- ) Sample Information
[Sample 1D:__t HSmBE~ W2 Sample collection datefiime; 2% {3ley"
ADupﬁcate sample collected (YIN)- [ Puplicate sample 1D kA
Split sample collected (Y/N): M Split sample iD; .11
COG No(s): Mk
|Requested Analysis | Method Gontainers Requested Analysis | Method Containers
A Megaes | konoe Jooms HDPE
L+ oY 22ed 40ml yea pigls
Comments: 1 S‘ . ' )
vy
q Sed y wa led “/ Pulﬁql-t{L fomp,
Mo Liber vsed

" Abbrevistions: BTCG - Balow top of casing; DTW_¥ Depth to water; H - head above pump intake; mi - milfiliter; L - Lier



GROUNDWATER SAMPLING FORM Sheer 1 of ‘.2».

Sampling logation 10: ﬁ ; 8. S fd
Sample ID:_LHS Miws 64 ~ 031 ‘J‘t; -3
Wenlner Satk _,J -L.,F' . Collection Time/Date:___] 13 ?5 2} yz’

Pump lnsta!latlon

Pyimp.installation crew: ‘M o f Y installation daiezbegmnm_q fimne: 3 ,(F / 2 8 Cz ‘? é

PO reading {weil headibacl«;mf e Installation datelcoimpletion lime: "5}y 57 aﬁ i/ 0%
Casing diameter (inches): __ﬂ R _ Screen interval (it. BTOTCK 1_@ 5" fo =< ;.2&
Total weill Depith (it, 8TOC): 2.2 Piitnp intake depih (it BTOC): . 2% , 62 e
Inftial {pre-instaliation) DTWYtinve: f: C? ; ' Postinstaliation DTWfime:___§ & Z &y L
Final {after pump priming) DTW/ime: 14 fa’-(' ‘ Max. sustainable pump rate (mUminj:__joQ
Free product {circle): LNAPL 7 DNAPL Appearance of product; A
Volume of walter-removed during priming (mL); ——__ Discharge tube diameter (348" or 1/4");_t/ h/?’? R
Dischacge tube length t.)__ 77— . Wletreducerused (YA o)
Pneumatié Controller Ttining: .
Initial. air pressure H(ft)X043=_ = psi
Cimifit | 2 i | a 5 B 7 g ] mugsl
Pressure {psi) i )
Refill $eiling
535charge_ :S,gu'ing
Flowr raje (mismin}
] . Puirging

Purging/sampling crew: D& G PIEVEID reading {well head/background):
FPurge date/beginnirig l:me i 1.5' . F 9 Frirge daté/completion time: j,! Q? b%_" A jf 5.
Initial {pre-purging) DTW (L BTOCY), ;G & Final {post-purgitig) DTW (ft. BTOC) /4 b §L
Caltulated tubing + pumpr wolume: ] NA No. of Wwhing + pump-volumes purged:

Pneumatic Controller Tuning:

Inilial it gressure = H{fL) X043 = pg

|

~ |
[~-]

i - Initial R 2 ; 3 4 | 5 N Final
Pressure (psi} ey R ] o -
!&:ﬁﬂ Setting i D \
Discharge S ~:emru:,: . 45 . —1
Flovrrale gmUmm) - 1t e
s WaterQualttyParameterMeasurements L
Time | OTW | Purge Rato | Cumutative Temp. Electrical pH 1 € | 0o | Tarbidiy
(L BTOG} | {rlhivinf { Vewme | fdegrae: cr Conductivity L mvi } (mall} {HTU)

Purged (L} : (uMbhostem) - ) ¥
il (1945 10 © {.5%0 [{6.79 008 |5 BT8R 117.495 35 . 4
e S | (G448 0T | tegp :Q}«%! WA WS ITS AT 29,2}
@ 20114.521 120 [ iSe [0 190 | o8] 1dmo s.au|di A
w1 28] 14,57 (e | Sgvw 14.2.4 o L% 5.041i%96.1]6.07 .r%";’

©:30]14.bn] 1€ | 2500 |49 .30 0 A 5611943, 7{ .84 [ 17 .4
103511400 2] (o | Reve 118.S21 o 10 & | 563]/94.8 4,921/b.%
10 :4oliq. b2t 156 1350 144 4G o. WS 56211968 4,62 /6, 5
Q! 19.64] iox | dove 4841 o 188 | oibn 193.204 .02 17,7

..\




GROUNDWATER SAWMPLING FORM 8ot 2o B
Liomwed

o ‘ Water Qualsty Parameter Measurements {continued)
Totige b DTW Prrrge Ratt | Cumiddtive] Ta o | a2 tectrical aH €h: ‘ ot ] i
416 8TOCY | {mifmin) | Velumz | fdearee )| Conductivity N {mv¥] 4 (mgn) s

m

o
1 . PurgediL.) 0% {uMhoslem) o rw E o i X orer g
1250 iM% iﬁ*ﬁﬁ_ﬁiﬂb 14, 201 Qti £ g.5% 20,3 | 4,39 fﬁ 2 |
0555 [ 14,45 | |50 | G000 | [G:16] Lad-| 5.58 20%.7 ,

oo |19.64] 190 | 5Sen | (.00 a,idrdv 5 57 25
HieS | 14.641 16D o (RGO [dd ﬁS&tﬂ?&
e ye LA jee 0 Li8 8| o fed | &5l 7o L]
S CANERZ INTY J IR B2 o A4 1E 5 sim,
L. i HiZol WM. b 1on |- 18:87 o4 4 | S| 2] ¢
L E v 2e] gl d] o6 IR 0. (el [ £ TA] 273

EESE tff.w Jee L GShil i8 87 6 dEz 1S, s*a--'zr;,b

LRI R

i

N

G[* 1R

*.""t"“
e
K

PR P

: -FJP'* i *f" -~

.
a
I

- o - Sampling
= I & ; o L L Jit 2
Sampling beginning time: le 3)51‘2__ B Bampling completion trme:__lﬂ__‘_‘;_“})w .
Water Queality Parameter Measurénients o ]
Tirnge bTw. Purge Rate | Cumulatival  Temp. Efegtiical | Eh i De ?- iy {; ¥

{ft.BTOC) | {mlmin} | Vateme | (dogree®i|  Conductivity - et | mg) | s
Furged (LY | (uMbasicm} [

L35 A Voo [ 9200 (881 s a3 | E.5A12.6] Fo5] 2.5 ]

Sample Informatlon , -
Sample collection date/ume_‘__J _§ oD ')"bD i
Duplicale sample ID;__-

Split sarple 1D

Sampie ID: LRSI - QélS&%,m___m
Duplicalg sample collected {Y/N):__

JSplit sample collectad {IN)
! COC Nof s)

e

e sy a et e

L L I S

quuested Anaiys:s Meth‘o‘d- Containarg {Requested Analysis | Method Containers y

R SV N A A I NP PPYR |

Comments:”

Abbreviativiis! BTOC - Below top ol casing: IFW - Daplh.to water: H - head. abiove pump intake: nil. - milBliter; L_ - Liter




GROUNDWATER SAMPLING FORM Sheet

00082313

dot_2.

{Pump instaltation crew: : . i
[PIDIFID seading {well head/backgr un -
Casing-diatmeter {inches),

Total well Depth (L. BTOC); ] ? Q) 0

Initial {pre-instatfation) DTWte:
Fingi (after pump pnrnmg) DTWhime;

tristallation data/complation time:
Sereen interval (1. BTOC):
Purmp intake deplh {it BTOC)"

P S— ——

Dperable Uni!fStle 1 A H’ﬂ'ﬂ’ P Samplmg Tocation 107 S H:f, _iL
Projest Namelit: ! . Z,‘_) ‘ ; 5.0, Sampte I: LHS/}Q Vi {:.Q.__b_.i’l.‘L £ g
Weather S & ColiechonTxmefDate

Pump Installation

Installation date/eginnirig timg: _3 ’zﬂ‘H 2'21_‘ Jf‘ﬂ

b s b e e

Postinstallation DTWitime:

Mak. sustainable pump mate {ml min);

Time DTW ' Purge Rate [ Cuymulaffve Yemp, - Elgetrical it | Eh o
: i\B:T(Y}. \fmu"‘W :g&’:' | degree )i \ & iuctivity (my] (it}
L1 R : /| Pueghd (% -\ qupbos)ery -

HF:ee product (cirdle): .. LNAPL  DNAPL." Appearance of product: -
Volume of water removed during priming fml-j: Discharge tubs dharmeter (318 or 14"
Discharge tube length (), o Inlet reducer used (YINY. _ T
Prieumatic Controlfer Tu ning: .
In’t:al air pressure = H {fi.} X043 = __.bsi
Initial | 2 3 4 § [ 7 8 Final
Frﬁswk fosi) : ‘
refit Setting
’Disdrarge- Selting
{Fiow cate miiminy
Purging
Purging/sampling crew: PIDIFID repding {wall head/background]; .
TPurge date/beginning linte: Purge datefeoriiplelion ime._
Jinitial (pre-purging} DTW (ft. BTOC): . Final {post-pergingy DTW (. BTOC): __ i
{Caleulated tubing + pump violuriie: MNA HNo. of tubing + purap volumes purged
Pileumatic Controler Tuning: o i
nitialdir pressure = H{fL) X043 = psi
Initral z | 3 4 5 8 ¥ 8 Final
Pressure (ps:) O
Reﬂl Semﬂg
{0ischarge Selling
Flow-rate {ralfiin). ,.
Weater Quality Patameter Measurements i
' Turbidhy
(RTU}

AN AT Y

\

NS

et
L

I

———
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GROUNDWATER SAMPLING FORM sheot 2uof 2.~

Water Quality Parame_ter Measumments {continued)

VﬂT:ix;n;b I BPTw Purge Rata Camutative] Temp, | + Eieclrlcal pH Eh . po | Towity |
: {ft. BTOC) | {mUmin} | Volurie { {degres G ‘ Cnnductiwly 4, o} 1 (mgt) pauy jo-
j : § pucged (13| 102 {ubhosfcm} a ’ 1‘10 T 0% |Yiel |5

Sampling
Sampiling beginning time: _ Sarhpling conipletion iime:; I
Water Quadity Parameter Measurements
Time DTW- parge Rate | Cumuiative | Temp. Eleclrical Dt Eh | oo | Tusbidity
! {1_BTOGC) [ (mblmin | Volume [ {degroec) Gonductivity | mvi | dmglt) [ NTW
» | Purmad(y) - uMhosfom)

‘ R %f F Sample informatlon
Sample 0 { QQ M”}, A Sample collection date/time:

'Qup.licale sample. eql!ec;l‘édp{ﬁ"m}: \ Duplicate sample 1D;

Spli sample gollected {Y/N): . _ Spiit sample: ID:
JCOCHo{s)___ . . .. e — _ ._ﬁ\ ' . |
‘_Reques-‘r.ed Aﬂgi)_r_sis__ __Metho‘d Contamets : ) “R’Et}’zs*ed Ana!ysrs Method. Containers

Comments:

Abhiceyintions: BTOC - Befaw lop of casing; DTW - Dépth. (o water; H - bead-above pump Iniake: ml. - mallitess - ter




GROUNDWATER SAMPLING FORM

-00082315

Sheet_1 of 2

Pump installation crew: & 2154“? N e
PID/FID reading {well head/background): o
Casing diameter (inches): 4n

Total well Depth (ft. BTOC):. 3. 7.7 4.

Initial {pre-installation) DTW/time:__ 2. . 75

Finat (after pump priming) DTW/time:
Free product {circle): LNAPL / DNAPI.
Volume of water removed during priming (mL);
Discharge tube length (ft.):

Preumatic Controller Tuning:
Initial air pressure = H (ft.}) X 0.43 =

psi

Operable Unit/Site ID:_LHSMw il S e 46 Sampling location ID:__Side 4&

Project Namef#_ L (751 Sample D1 SNt

Weather: gu;\rﬁ\/ / B 5% Collection Time/Date: q‘/‘}!/o :7 {2..20
Pump Installation

Installation ¢ate/beginning time;_4
Installation date/completion time:
Screen Interval {ft. BTOC). 7.
Pump intake depth (ft BTOC): _ 5 . 2.5
‘Post-installation DTWitime:__ 2 3., £ 2
Max. sustainable pump rate (mb/min):__ {oo
Appearance of product,___ A/
Discharge tube diameter {3/8" or 1/47);
Intet reducer used (Y/N)___ A

[ IAAY

Inkial

Finaf

Pressure (psi)

IReﬁl! Setling

IDischarge Sefling

IFJow rate (mLfmin)

Purgingfsampling crew:

Purge dafefbeginning time: _L@‘Elz#z lotso

Initial {pre-purging) DTW (ft. BTOC):

Purging

PIB/FID reading (well headfbackgroynd): ™
Purge datefcompletion time: ‘i :? o7 125260
Final (post-purging) DTW (ft. BTOC).. 2 3. S5

Calculated tubing + pump volume: No. of tubing + pump volumes purged;  —— e
Pneumatic Confroller Tuning:
initial air pressure = H () X 0.43 = psi
Initial 2 3 4 5 6 7 8 Final
Jeressure {psh) 30 | ]
[Refil Seting 230 T s e
Discharge Setfing Xy e sl N
Flow rate {mlL/min) ! &0 T~
Water Quality Parameter Measurements
Time DTW Purge Rate | Cumulative Temp. Electrical pH Eh Do Turbidity
{f. BTOC) | (mUmin} } Volume | (degree C) Conductivity {mv} {mgflL) {NTU)
Purged (3..) {uMhosfcm) .
HioD 122.93|180 ol24.24- | .20 .26 4 14.9] 3.27 1240, %
1,05 122.95] jeo %&0 23.23[1L&30 251 12.8 | j.o01/84.9
1o |€22.07] 100 eplol 2.9/ 5736k .28 11931 ,7f 437, %
JMus 123,05 [o0 @Foohs] 2,89 5.3 .23]22.6} ,70 |/13.2
(20123 . 2\] 0D I@Eadﬁ.% S3e |(.29]25,0] .73 183/
111251 22,29] joo @EwOI2.S21  §,37 £.30127.2.1.75 | Bo. 6
1530 23.30] (o0 RIv034232. 7ol Sz .20 |1 269 |.87 § 7532
N385 153.33] Woo @8e¥{H2.90] ¢, 37 1L.32 | 25.4| .93 | 721
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JDuplicate sample collected (YIN)._ A2

Duplicate sample iD:

———

GROUNDWATER SAMPLING FORM Sheet Z—of 2
Lismw t
Water Quality Parameter Measurements {continued} '
Time DTW Purge Rate | Cumulative Temp. + 5‘-,?Electn'cal pH Eh Bo Turbidity
{fi. BYOC} | (mLimin) Volure {degree C} Conductivity {mv} {malL) {NTU)
- Purged (U |1 1D (uMhostem) | ©1 1% 1o |*\p% X 10%
B ed4olD3 25 1on 23,0 5. 4O 34 24,21 [, £3] 76.57
A 123,38 | 10D S| 23,20 5.4 2- 6.361923.9 {2,06| 683
.50 123,40 100 | Tredd|23,25| S, (331199 12,0515, >
g5 12z 4z Jleo | jede22z 28] - 4/ G.22017.4 | 2. L7{80.3
J2400| 23,45 100 r%-a& 23,261 s 4o 1632|172, 12,7425 6
12951 93. 47 19 0 _|[r4eB5[03 20 29 VE32 130§ 12.661/7¢&
(2410} 23.47] o0 ||I45etP23,32] 5,29 [(.3) [20.712.t41,7. 5
 [2005123,53| loo [ \16eD8]23.33| S.40 (6.3) |24.5 12,67 1/7 /
12:20[23,35| 100 gazﬁazz,zs =y ©.3) {28 %12.45177.0
Sampling
Sampling beginning time: 24 2D Sampling completion time: 1 Z{, 4 O
- Water Quality Parameter Measurements
Time DTW Purge Rate }§ Cumulative Temp. Electrical pH Eh Do Turbidity
{ft. BTOC) | (mUmin) Volume {degree C) Conductivity (rnv) {mgiL} {NTU}
Purged (L) {uMhos/cra) -
1220 | 23-52] (oo 22337 S.47 3/ | 2.8 | 267 |)Z.C
Sample Information
Sample ID: LHS Musi\ - 299799 Sample collection dateftime: ‘?/ 7/ e ]2V

Split sample collected (Y/N): N Spiit sample iD; —
COC Nofs):
. JRequested Analysis | Method Containers Requested Analysis | Method Containers

Bl wededs £ llee [-Soo m! 0’6.5:?-12;

L meleds vnliffe hoN 0

rovel DisgdwefSelodo ot S

1Buad Sus So‘:&s ™ [ N

Comments: - B R

Abbrevigtions: BTOC - Below top of casing; [YTW - Depth to water; H - head above pump intake; ml. - mililiter; L - Liter

-]



GROUNDWATER:SAMPLING FORM -
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‘Sheet_1 of “‘f?i!-.

Opecable UnivSite ID:__LErHA 2 . Sampj:ng f;ma!:on 0:_ H$«ti§—a-ﬁ'—“_., ]
A Projact Namedt, H?E)'_Q_L._ bﬁ_ﬁ,‘f{_ ' S i )
' V‘uealnt.r éf ! ” %ﬁp:__ ) t‘ ;:f i Col}ectlm‘t TmeiDale’
] : ' Pump Instaﬁation
1Pump instaflation crew:, C%ﬁfs-waﬂ fnstaliztian datefbeginning tifie:>
PID'F 1D-reading {well teadbatkyround} . Instaligtion daie/camptetuon !zme, 4l
Casing diameler {inches); 4:"-_\ - ) Screen tnteival {ft, 8TOCK D16 .:,
Total well Depth {ft BTOC}. 2l Pumnp infake depth {it 8TOCY: _  :'- 4
Initial {pre-instaliation) DTW/time:__ 2V, Poslqnslaliatlon DTWhime: 33 —
Final {afferpump pnmsng) DTWitime; : staingble pump. sate{mUmm) z 3
i Frae product {circle): LNAPL { DNjkPL e of protuct; \OP: i
Volutne of water removed during priming (rnL)K ischargeiibe diameter (3!8“01*1/4"} _
{Discharge tube leihgth () —— ' infetredacer used (YIR),____
Prneumatic Controllér Tuning: -
Tnitial air pressure = H ([} X043= _____ psi
- ‘Initial z 3 4 5 © 7 B Finai
: P;_ngss{:fé {;psi; ' iR ‘
Refill Setting
. [Disctarge Setiing
Flow jale (mlimiing o 1-
= Purging
Purgingz'fsaiﬁpﬂng,étf?ew:m?bjégg'- A FIDAFID raading dewell headibackgioynds: S
Purge datefbeginning iémezgj-_ B Purge datelcomplation fima,_ < j . _:5_@._.
JInitial (pre-purginyg) DTW (ft. BIOT)._ Firial (post-pueging) DTW i, BTOC):, f R iy |
JCaledated Wibing + pump volume: A No. of tubitig # pump volimes furged:
{Preumatic Controllét: Tuning:
Jitial air pressure = H(ft }X 0432 osi ‘
niial | 2 3 T4 5 6 7 8 Final |
Pr&us,s‘wu{psfj -1 % ' BE
JReft Seltng: 15
Dlschsrge Sétling, ig
Elow rate (mLIm:r) T
L Water: uahtyPafameter Measurements
" Tie prw Purge Rate Sodmulitive Temp: Elactrical - pH . Eh 00 Turtiidity i
()L BTOCY | {mUnin} | Volume | {degree:C){ Condurtivity v} gy | ey
) .  Purgedi{t}) | - {uMhosicm) ] o
e a0 (22,350 o0 |jooo JR.46] 5,247 2 &-a__cz 1 189, 7]
5 12358 \ee P 1SechR. 38 £ 3210 {3 4 lo.od | 4,7
%20 234 ipe | geeelifad | 3%, - 1133.7{0.23 | bi;_
8325123 651 e | 250w |16 2F 2l (28,5 ST BT
%230 2% 6% yep | Aove i‘g: Y -'I?J[-lf' & .81 S"‘.f
R35 123,101 oo | e “:fg;:u% P2i.2. 16,99 15311
140123, 1\ 1op | lpob |18 30] & 1941 p. 98 48.5
©r 4512272 1o | dapel (B2 ] 1.6 &2 .80 1434



GROUNDWATER SAMPLING FORM

Lsmw 1] N

Sheet_Zot 2

W-i*-zlter Quall

" g

DTW
{ft. BTOG)

Putge ﬁat’eE
{mtiminy

| Guntlave |
- Volbinie

. Eleetrical
= Conduetvity

ty Féﬁé‘:ﬁ_ﬂ_tetM@ésureméﬁt's (continuad)
Tamp. 1+ |

pH

1 Turhidity
(NI}
15107

56
| | tmony
oL 6%,

Eh

R

pugedfii |10 %
A%GQ i |

|23 143 7

| 23.72]

i
!\

TN

41,7

2372

10D

bepe| iy,

- fﬁﬁ§

3% .5

193,920

e

LEOD

123,72

Aot

Lt

2¢. 3]

leZ

Jede i
E -’?;5:‘

L0

135,12

-5

i3

2| 20 . F
1198

o, i

Me Mok

. 23.7)

Lo

Jakd

2.0}

i 9 b o B ST E R

S A U R S P

]

2272 lvo

s Tolals[B g

[3;;!9'-7: f03

25

-

" }5ampling beginning lime;

Q.36

" Sampling e
Samphing carapletion me. 4\ BZa

Miater Quality Parameter Measwpaunts,

i

DTW
{ft. BTOC) |

-Purge Ra

Enldrmiii)

te

Cumpiafive
Yolume
Purgedd (LY

Temp
- {dagres C}

Efeclidcal
Condustivity

fufthosfom) 1

e

Eh.
frovy

Do
{mglL}

Tusbistity §
{NTUE

G3L

Ife.2%

37

xEX) 1.5

4360

.34z

{Puplicate sample collected (Y/N):
Split sample collected {Y/N):
COC Mols); )

sample 0. LHS Miai- e2i50S

o

[ P — —

“Saipla Information T ———
Sampié colledtion détei'time:gj/.- 735 7. 3 3
e Ea ] 1 E
Duglicate sampled: ... . "~ o
Split sample 10 I}

Requested Analysis

_Method

Centainers

{Requasted Anaiysis

Method | . Contalners

Voi

it

" {Commsnts:

Abfireviationss: BTG - Bilow tog of casing: DYW - Daplh 3 walsr H - .h'éjai.‘f.‘él')avé‘pumpm!axr:; . milfiters £ - Liter



WELL DEVELOPMENT RECORD /1447, (.-

wm.mmzommm LHSawn
_m_ i

SHEET

PROJECT NAME: !ggghgm _momerno: WAL DATE: fﬁlf {8 Ifoﬁ_
rocation: _Hawpacl DATE INSTALLED: M\Opmeﬁn&
TOTALDEPTH ¢FTOC)_Jb. A0 casmenmamerem 1" '

METHODS OF DEVELOPMENT
{0 svmtblng - ¥ Palling 0 Pumping 1 pesertbe

Equmenldm;mtmmazedpnorwdwdopmm O ve
“Deseribe_0 = PO ringe ° fbo\ala\c _wigle &\cﬂnmr. ¥ H‘o 31 hlcrteei%

EOUIPMENT NUMBERS; B} :
pEMue Y4 L7800 scieer_ Y31 L5280 Turbidity Metee 15| ;250 Thermometer _ Y31 EZ 30
CASING VOLUME INFORMATION:

 Casing ID (inch} 1.0 15 20 22 3.0 40 4.3 50 [:] 70 8.0
| Uit Casing Volume (A} {galét) 0.04 009 | ois | o2 0.37 065 | 075 10 15 2.0 26
 PURGING INFORMATION: ‘? ,
© Measured Well Depth (B} ___ 'Q(pr .QO LA
Measured Water Level Doph ()00 3.9 F fr.
‘ - SV WO
Leugth of Static Water Colume (0) el -93‘0“) 893 . : B
. ®) ) ELEVATION
. BO FIOC)
. I 5
Casing Witcy Volumo (B) + GLE x 2013 = 'c‘_e .zl
B/ VERN :
@ g] STATIC -
Tofel Purge Volame = (R (oal} : ELEVATION
i MEAN
~ SHEA
LEVEL
‘ : VVOIumc
Water Level | Removed Temperature | Turbidity/
Datc § Time {FTOC) (gal) - | pH| EBC FocC Sand {ppm) Comnicnts

Yakol13:301 AL Y j634B251118.07 | 381 murkd
. —=

A~ L

T

3UY DL

FIGURE 5

“ﬂdaagié%émmm



GROUNDWATER SAMPLING FORM Shest_1 of 2
paniteeuinl : _ _ Lismuw-\l
-{Operable Unit/Site 1D:__LYRP-4G - Sampling focation 1D:__~LdGhss- LU0 -]

FProject Namef#:_Lonshun _ ~ Sample 1D:__Hgmw Il - (62306
Weathe,r c‘itw Mo '_ * Collection TmelDate _;Q 5 030l
. Pump Instaliation ' -
7Pump instaliation crew: A t( Instaltation daiefbeginning time:;__{0-23 - ¢f 'ir-oo
-JPID/FID reading (Wellhead!background) ) Installation date!compleﬁon time:_t0.79-08 .oz
Casing diameter (inches): Lh ) - Screen Interval {ft. BTOC): ks yeg 1094 2ef
Total well Depth (ft. BTOC): MQCO-QO Pump intake depth (it BTOC): Zs’
Initial (pre-installation) DTWiime:_ J3-45 Postinstallation DTW/time:__R343
Final (after pump priming) DTW/time;__a1H Max. sustainable pump rate (ml/min):__{Uo .
qFree product {circle): LNAPL / DNAPL . Appearance of product____Mene
Volume af water removed durng priming (mb), M Discharge tube diameter (3/8" or )Yy
Discharge tube length (fL.)_ A’ Inlet reducer used (Y/N);
Pneumatic Controller Tuning:
Initial air pressure =H () X 0.43=_NR  psi
Initial 2 - 3 4 5 6 7 8 }. Final - .
FPressure (psi) . .
" ARefill Sstting . : MN T =
{Discharge Setting SN A 7 5! ' N e
IFIﬂw fate (xnl'_hnin) N — 1 B K
' Purging _
[Purging/sampling crew: A. wﬂ\mm} L. L\)i‘?&m: PID/FID reading (well head/background)__ © -0
tPurge dateeginning time:_1p- 2} ¢§_ {1.0% Purge date/completion time:__16.21-08
Jinitial (pre-purging) DTW ¢ft. BTOC):__2R.43 Final {post-purging) DTW (fl. BTOG),_ 2% &5
“jCalculated tubing + pump volume: T NA No. of tubing + pump volumes purged:__ NA

Pneumatic Controller Tuning:
nitial air pressure = H (f..} X 043 = NA __pst

Initial 2 .3 4. 5 & 7 a Final
Jeressure (psi) ‘ . i ) . :
[Refin settiig. N e s e A S 7 A
Joischiarge Setting R ' ] _ . - _ I
- {Flovr fate (mldmin) jbo - . ] {0a
. Water Quality Paiameter Measurenients
Time | DIW | PurgeRate | Gumulative| Temp, Elactricat pH En bo Turhidity
{ft. BTOC) | {mLimin). VO_ltimeA (degree C) |  Conduetivity {mv) {mat} (NTU}
] Purged {L) uMnosiemd . | . 1 L.
(5 23.05 | 6o 0.5 Bzo | 5200 | 630 | 999 4]y [3%c3
ey ", by - O 18.53 5.2%5 .28 5o A 448 XA
war s b T we | ols, L5 5. 247 28 Sz | yyy 11533
R A too Qo | R I a8y Wio [ Wee | L8387 1 1359
il Vo | feo 1.0 B | base  lbay hag  [btf | el
gout ] _ {80 4.0 .4 1.94 525\ saz | b3 11189 1.2% Cuﬂ._
gt ,“ 108 5.0 Ba | gz | .32 sk 4 FAe] g4d
RAS S 7 1he | 0.0 hai J K 357 AR : 3364 353 |
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GROUNDWATER SAMPLING FORM ~ Sheet 3 of
Lgmu [

Water Quality Parameter Measurements (confinued)

Time DTW | Purge Rate| Cumulativef Temp. Electrical pH Eh Do Turbidity
(ft. BTOC) | (mUmin) { Volume { {degree C) "Conﬁucﬂv!ty ! T () {mgfL} (NTU) {0«
y Purged ) | (0% | qomnosemy | £ O {F10 [ 108 [ T1of, 70
) —
1 | — . /
N - \ /[ N 7
| NI AN / i
- A\ A \_ L\ / |
0 N>
AN . Y B
\ \\ i / SN (\/ ﬂLO
A AN A
Wi W
= \ T
] _ ,
- :
Sampling
Sampling beginning time;__ {215 Sampling completion fime; 22

. Water Quality Parameter Measurements
Time DTW Purge Rate | Cumuiative Temp. Elactrical pH Eh Do Turbidity
(. BTOC} | (mlimin) | Volume | (degree C) Conductivity {mv) (mgil) 7 {NTU}
Purged {L.) {ufthos/cm) .
1032 | 2365 | 60 55 B4 1 5343 032 [ Me8 |77 [ts3
Sample Information
Sample 1D 8% LHOWW 1\~ 107308 Sample collection datefime:_ {02368 D'
Duplicate sample collected (Y/MN):__ N Dugplicate sample I1D: N&
Split sample collected (Y/N); B, Split sample 1D: g b
COC No(s):
Z Requested Analysis | Method GContainers Requested Analysis | Method Containers
N . ‘ Tat Meton, =560 wL WdfE :
g ;
ICommients: B

‘ ?UT_')N {SD\W\%& Wl E(u\\ﬂi\i\( pown?
()sec\ Fiber (o 4 €2 samph

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; H - head above pump intake; mL - milliliter; L - Liter
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Intermediate Zone Wells
2007 and 2008

Field Documentation
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Y GROUNDWATER SAMPLING FORM Shees J ol 2~

Shaw-

srable UfuL/an\ _ Lfﬁ’!‘i’ [ o Sampling fvcation i 5 o G .
aot Named _ ?b ’-'f} L CEOG BR3G Sample I0. RS A Koo | ~ Bt 0@

{levis

wealier: SE ”f«_\l*_ﬂgﬂ_ ;?é:f;_ o Collection Timie/Date &%\ 3¢y ?J?Z./’e«& ,/{}f;

PHIAE reading {well hodd:bm kground) R ivstalation datefoamplaton time: oy

Casing diameter {inches)._ L:' é ! e Screen interval (. BTOC) (72_ L,, 9 é P

Total well Depth (ft. BTOCY.__“72. 22 . Pump intake depth (it BTOC): (. 7, o0

Initial {pre-instatlation) DTW/time: _2 Q 22 Postinstalldtion OTWHAime: 112 e F i

Firial (after pump priming) DTW/time: ____ Max. sustainable pump rate (mUmYn) L

Free product {circle): LNAPL / DNAPL o Appearance of produgt; _ .
1Volume of water removed during prinsing (mly___ Discharge tube diameter (3/8"or 1/4").

A Purﬁp installation

M%/A Instaliation dateieginsing 1érnc:j7/éu/¢:b 2 4’5 '

Pump instaliation crew,

Discharge lube length (fL):

nlet reducer used (Y/N).
Pricurnatic Controller Tuning: :

Inttial air pressure = H (L) X 0.43 =  psi

1 nitial 2 3 a 5 8 7 8 " Finat
Pressura (psi) 1 ‘
Refill Setting ' 4 _ ' S
Discharge St.l!lng
F Icm rate (mUnm)

' . Purging ‘
Purgingfsarmpling crew g & 5 _ PIOEID reading owoll head/backaround ) ) )
Purge date/beginning nme 3 b!ﬁﬁ« W EC _ Purge date/complation lime: AZ,};, f:?’g; @,3@
Iruttal {pre-purging) DTW (ﬂ BTQCH: L} e Fivral (post-purging) DTW (it BTO }5% i*‘vf-‘{;
Cajcutated tubing + pump volume: N&__u-,,.,__ No. of tubing + pump volumes purged:
Prneumatic Controller Tuning:
Initial air pressure = H (ft.) X 0,43 = o D8
fnitial 2 3 i | s 6 7 8 Final

Prassure (psij - N q‘(}

Refill Setiing 45

Discharge Settig C+ o
Flow rate {(mlimin} i f-, £
_ Water Quality Parameter Measurements
Fiene OTW Purge Rate | Cumulaiive Texm_p. - ‘Electrical pH i Eh BO Turbidizy
{ft. BTOC) {mi/min) Volumae {degree C) Conductivity ] {mv} {rgiL) HR
N R . Furged (1) {uMhosicm) e
NS 38,2351 15T 1750 DE ey [ O80T btk o292 | e 10id &
330 35,350 080 Fiscoll®.Gd o g bl 125 31 bl l2in. ]
2ELE ?aﬁi« AC| oo oz Se [.G7 1 6, R LZ» bebh =22, 4 ncp 299 1
Rzo 20 del o [Beoan [E.961 ¢ o2 lb.wdl-22 7 s, 4325, 9.
AvrE 3R d4o| 18o | 3750 1L 5] 6. ot 1L BG j=22. 2] 0.3 |24
2120 138.4Y% 4So 14Spelis 7/ ¢ Got | L. LR1-28.3] & 5? ¢ o
328 1 3% Aol 150 1S2enli® Az © ¢ 6 4 e w7 )r23.0le 357|278
2148 128400 000 lescc l@ Al o Roty e bl w22, 0.3 1317,




GROUNDWATER SAMPLING FORM

00082324

N
Sheet :;"‘-'! 2‘

Water Ouahty Parameter Measun,mentf; {eontinued)

1‘u 1 Fate

HLS] I NS [

Cummuiative Temp 7‘ feetical {abf El
(¢ BYOT) [rel.7mind Volume {degree C) Canductivity {mv} {myiL} TRTLE
o Purged () |£ 10T, | _(Mhosiemy  [E ©t AF o |E o |
BEae | 1Se ezse 1836 .80 L.k l-2i2 le 3R 110
72 o 1So_ L7k | K34 @_g_g&a e =200 |e.24
2{}" ;_%,{} g«.s‘ih ﬁ }QMG i 11512% L. %f”{) [ b% ! 'Sm @ cf" 2 -2 ' -
2%.40 | 150 |Gpen 481G | £ 200 o2 =2 Bl p 451129 [
39.d4e | iso 197sc | (.07 | ¢.BeC b2 l—2led {0,471 L3
ol IR T 11/ Y 91| eReo |60 =207 f“ +F |
2an] 5p §R2Se%.2] 6. %ew [ bbO =205 B 22 2
2240l wo fz,uw 1% .12 ©.280 bien =20 -s~ 1 25 2
T3ede| So | 7| @13 ©.8oo [ bibolm20-3)0.4% 121,
zRdt | 1o 13,500 | 1813 € Boo | bhebo |2e. g | ©GF L (d. B
Sampling L
Sampiiag beginnmng e Z—?"g u__ L Hamping comeletion dme. 2‘}:_;*52..»
. ‘Water Quality Parameter M’e-as-u-_r‘emenés o o
Iiz‘—l«'.t T DYwW Purge Rate | Camulative . Temp. Eivcgeical 1 1'1}.{ . . Eh 30 FEFEERUR TR0
(fOBTOCE | {mlinin) Volume {degron () ! Candustivity {mv) {magfl} N

Purged {L) {ubdhwsicmy

{Dupiic

Sample Enformatlon

Sampie ) Zgi‘}t\f\i s A Ql:f}ﬂpfﬁ%p

te sqrnplz, colleoted (YINY

¢

sample 10:

Duplicat

Samiplis coliechon datefﬁmeg_éi@l@v &774’: _533'

1Split samipte coflected YNy w:“ Split saenple 100

COCNGESY

Requested Analysis ; Method | __Containers: Requested Analysis, Method  Contairers
V0L 3= 4oml glass )

Comments:

.Ahbre_wati;ﬁns_: BTOC - Below top of casing; DTW™ Depth to water: H - head abowi pump intaker ml. - milliter; L - Liter



GROUNDWATER SAMPLING FORM

Sheet_t of &

Ope;able Unit/Site 1D:. Sue 36 a

Sampling loeation [D;__IAWWa 3

Project Name/#: Longnarn ART) lWS"d

Sample ID:__35 p Wwds)~ Waes

_Collection Time/Date: 1515 i{19 {09

Woather_<lmmer _clear, G,

00082325

. _ Pump Installatlon
Pump installation crew. neve Installation date/beginning time;_\{/i4/o2 i
PID/FID redding (well headfbackground); 6.0 instalfation date/completion time: \LJ Wod  14:4< 1
Casing diameter {inches}; gk _ Sereen interval {ft. BTOC): 2 W Tz ‘
Total well Depth (ft. BTOC)____ 32.4C Pump intake depth ( BTOC) (&
{Initial (pre-installaion) DTWitime:;_ 3¢, 98 Post-installation DTWhime: - <2299
Final (after pump priming) DTW/time:, Max. sustainable pump rate {mbimin),__ lod 3
{Free product (circle):” LNAPE / DNAPL Appearance of product___ et
Volume of water removed during priming (mL) Discharge tube diameter (3/8" or 1/4™y,__ Yu¥ .
|Discharge tube fength (ft.): C PR A Inlet reducer used (Y/N); M
Pneumatic Controfler Tuning:
Initial air pressure = H (ft.) X 0. 43 m’_- psi
nitial ‘2 3 4 5 6 7 8 Final
Pressure {psi} .
Refill Sefiing a honl
Joischarge Seling Q\é e A ) Kd N, -~
[Elow rate (miimin) '
Purging
- [Purging/sampling crew:__f\. Willareve PID/FID reading (well head/background),_ 6.0
Purge date/beginning time:__ | Jinjos jH dL, Purge date/completion fime:__ u] edog
Initiat (pre-purging) DTW (it. BTOC),___ 8.4 ( Final (post-purging) DTW {it. BTOC)____ 2.5
Calculated tubing + pump volume: NA No. of tubing + pump volumes purged: NA
Preumatic Confrofler Tuning:
Jinitial air pressure = H () X043 = NR__ psi
] el ] 2 3 | 4 5 6 7 8 Final
Presstre (psi) A 1~ , 5¢
[Ref Setting {6 ~. 11 - (6
[Discharge Setting b A Pl 1 £
- {Flow rate (mlimin) lod S
) . Water Quality Parameter Measurements -
Tine | DTW | Purge Rate [ Gumulative]  Temp, Electrical pH Eh Do Turbidity
(. B¥YOC) {mUmin) Velume | (degrec C) Conductivity {mv) {mall) {NTU})
' ' Purged {..) {uMhoslom) A .
M5) | 38.99 | leo 65 2o-0€ 0846 ik T W T 088 | %42
s | 387 iop £.0 205 .43 ~234 | LA 66> 1
15wi } 93 | oo | g 2.0.08 621 =26l 1 611 o8t | S2
Bae [ RRI T g0 2:0 | 2Dow 681 03 | b 689 1 A
L




GROUNDWATER SAMPLING FORM

Sheeﬁiofi

" Abbreviations: BTOG - Below top of casing; DTW - Depth fo waler; H - head above pump Intake; ml - miliiitér; &, - Liter

—-00082326.......

3P wwso
' Water Quality Parameter Measurements (eontinued?
Time DTW Purge Rate .Cumulaﬁve ' Temp: Iectrical pH Eh DO : Turbidity
{ft. BTOC) {mLfmin) Valume [ {degres C) Conductmty. ) - (my) {mgft) {NTU) L
., ‘ Purged (1) I 10 (uMhos/cmy [ O 4 2w [*o7T 'i‘- 0%, |da
- — n //
/ il e :
/ /A el
1/ | VAN
JAL vV LN
f e ‘ (/)
_ \
/
X7
bt r—— N — — - e —— - - 4
Sampling I
|Sampling beginning time: Wy Sampling completion time; 1§25
- Water Quality Parameter Measurements
Time PTW | Purge Rate | Cumulative] Temp. | - Electrical pH Eh Do Turhidity
-{t: BTOC) [ (mLfmin) Volume | (degree G} Conductivity (mv}) {mgiL} (NTU}
. : Purged (L} (WMhoslcm}
15230 | .7 | Y0 Y.0 26.0% 0 Qo L3t -z | per | 5.4
‘ Sample Information
Sample iD;__FShwinl ~1 126D Sample colfection date/fime;__ 11 (1°2%  16:F
[Dupticate sample coliected (Y/N): N Duplicate sample ID: A :
Spilit sample collected (Y/N): N Split sample ID; &
ICOC No(s): pn
Regquested Analysis | Method Gontalners Requested Analysis | Methiod | _ Gontainers
B Yaztaly ' bOze | 1-Sop . tpde
Vot g0 Rl Jag vi's
1Comments: ?ur‘jgd \ gq_w\Pko! w/ edd ?ump. '
Mb &‘i'&\w U%Cd



PRSI LF S SRR

GROUNDWATER SAMPLING FORM Shest_1 ot 2
: :Ope;'able Uniti'Site ID;__ Sae 3§ Sémplfng focation 1D BEBWNéh’
Project Namef#:_Leadnera ARY] 113591 Sample ID:____ Zfawwlof. ich
Weather: gh tlendy csal_Goe ' Collection Time/Date:___ {30 W2 lo2

“Pump Installation

JPump installation crew:__A. Wilwere / A.¢yitdni
PIDIFID reading (well head/background); 0.9
Casing diameter {inches}); yh

Total well Depth (ft. BTOC): &S

Initial (pre-instalfation) DTWfime: . 4(4%

Final {after pump priming) DTWitime;__ M

Installation date/beginning time:_y f2 108 ]
Installation date/completion time: 4 jzilo$ lde
Screen Interval {ft. BTOC): b to_ T\

Pump intake depth (ft BTOC); blo
Post-installation DTWitime:_ 41.736 B 150

Max. sustainable pump rate (mUmin).___ b '

Free product (circle): LNAPL / DNAPL Appearance of product, Mens
Volume of water removed during priming {mL);__ Nf - Discharge tube diameter (3/8” or 1/47)__ ljy¥
‘ Discharge fube fength (f.); Intet reducer used (Y/N); M
Pneumatic Controler Tuniny:
|Initiat air pressure = H (L) X 0.43=__ & psi
Initial 2 3 4 5 & 7 8 Final
Pressure {psi} .
{Refill Setting e A p—— JE——
Discharge Setting # . A AR N e
IFIow rate {mbL/min}
_l'”:‘u-rging
-JPurging/sampling crew:_ - Willwaee2 PID/FID reading (well head/background),_&.0
Purge date/beginning time:__ i jujog Purge date/completion time:___ % [1tjog
Initiad (pre-purging) BTW {ft. BTOC); HL Final (post-purging) DTW {ft. BTOC)_ M %
Calculated tubing + pump volume: NA No. of tubing + pump volumes purged.___ MA
Pneumatic Controller Tuning:
[initial air pressure = H (f.) X 043 = ___ N psi
. Initial 2 3 4 5 ) 7 8 Final
Pressure (psi) i T 5
Refil Seting T N — b
Discharge Setling 6 \ ‘ _ _,_,/’ : 5
- {Flow rate (mlL/min) iod oo
] Water Quality Parameter Measurements
Time oW Purge Rate | Cumulative| Temp. Electrical ph Eh Do Turbidity
(. BTOC) | (mL/min) Volume | {degree C) Conductivity {mv} {mpft.} (NTU)
Purged {L) {uMhosicm) }
17, o7 1 4L {60 65 .| .38 2.8 1.4 ~les.3 4 Lo fo.
i | Yo {oo Lo AN g 6 I P Lt LY 1.3
S fuloop | e | L§ 2\l 2844 3D -1zt ] 633 [ 9.
: l‘?-ﬁ;p 428} {00 7.0 .03 7.5 F48 [ ~1200 | 630 Bz

00082327



GROUNDWATER SAMPLING FORM Shoot Z of 2.

Yhwwog

Water Quality Parameter Measurements {continued}

(. BTOC) | (mUmin) [ Volume | (degree al” Conductvity | - {mv) {mgfL) {NTU)
' Purged () £ 10 @Mhostem) = ©.1 |E 1o [E o L 10%
/
| —
: 4
/ 7 |
| s
/ /. J o
/ [iVANVZ C
[N v JYH S 1a\\pP "~
AR D BN T A
v - M
//
-__-/
—— Tm— m— T
Sampling :
Sampling beginning ime: %2 Sampling completion time: (7ss
- Water Quality Parameter Measurements
Time DYW | Purge Rate j Comulative]  Temp. Electrical pH Eh Do Turbidity
(ft. BTOC) | (mLimin) Volume {degree C} Conductivity {mv) {mgiL) {NTU}
) Purged (L) {uMhos/cm)
(rde fuzee | 100 P qf]dlon | 7818 4 [=i9.41 043 |8
— , =
Sample Information
Sample ID:__STAWWS  —yzae Sample collection dateftime:_jj,2.\-¢2 3¢
Duplicate sample collected (Y/N):_ M Duplicate sample ID; MA
Split sample collected (Y/N): M Split sample ID; A&
COG Nofs); L
Requested Analysis | Method Contalners Requested Analysis | Method Contalners
AL MERLS - Boome Hppe
Voe 4 340 ¢ Vay wuls

-y

w o Hedder pomp. Mo Fiter uped -

Time DTW | Purge Rate | Cumulative | Temp. ;_57E|ecmcar . pH Eh | b0 | Tumdity |

" Abbreviations: BTOC - Below fop of casing; DTW - Depth to water; H - head above pump intake: ml - milifiter; L - Liter
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Deep Zone Well
2007 and 2008

Field Documentation



GROUNDWATER SAMPLING FORM

Sheet _1 of 7_
Operable UnitiSite 1D: Lina? - SBA Sampling focation 1B:___ 35 AwwIsZ
§Project Name##:_Lanchae ABP Sample 1D 35Mhpwet — 1Ze0oF
" |Weather: Clgdé\!,- Yos Collection Time/Date:_ 09:35 W7o
: ' Pump Instaliation
Purnp instaliation crew: A m;u yT N (a\\ chys Instalfation date/beginning time: 'sz.(/n g:6e
-JPID/FID reading (well headfbackground, :___052 Instaltation datefcomplefion time. ‘{fivfcg g:04
fCasing diameter {inches): 4° Screen Interval {ft. BTOC): V36 " to 46
Total well Depth (ft BTOC)___ ~[448 Pump intake depth (ft BTOC): ___135"
- Iinitiat (pre-installation) DTWitime:_ 8. (3 Paost-installation DTW/time: 4o, 3
- IFinal {after pump priming) DTW/time:__4 Max. sustainable pump rate (mL/min),__ R0 .
Free product (circle): LNAPL | DNAPL Appearance of product___ New
‘Volume of water removed during priming (mb).__gfA Discharge tube diameter (3/8" or 1/4"): E '
JDischarge tube length (it.): 1357 Inlet reducer used (YIN).____AJ
Pneumatic Controtler Tuning:
Initial air pressure = H (ft) X 0.43 = __[MR.__psi
fnitial 2 3 4 5 6 7 8 Final
fPressure (psi) 1 L
“:JRefill Setting WL [ -
Discharge Selting N 4 / \f e (
JFlow rate (miimin) M .
_ . " Purging
Purging/sampling crew:_fll Wilbwre | D Gl PIDIFID reading (well head/background),__ 6.0
TPurge date/beginning time: “Pz"les o%:as Purge date/compietion time:
_Einitial (pre-purging} DTW {ft. BTOC)___ 4L.. ) Final {post-purging) DTW (ft. BTOC): 4t
JCalcutated tubing + pump volume: NA No. of tubing + pump volumes purged:____ . _
Pneumatic Controller Tuning:
Inftial air pressure =H ()X 0.43=__ MR psi
Initial 2 -3 4 5 6 7 8 Final
-[Pressure (psi) g+ 27
[Refil Setting o ~ I =T
IDischarge Setiing 5 i 5
- [Flow rate (wil/min) lan, (6o
) Water Quality Parameter Measurements
Time | '~ DTW { Purge Rate ] Cumulative| Temp. Electrical pH ©Eh po Turbidity
(. BTOC) [ {mUmin) | Volame | (degreeG) Conductivity (mv) {mail} N1}
Purged {L} {uMhosicm) . :

00 | Y687 | joo (05 [Ty [2o% 830 |-%Z ] 58 43
1o%s | U | ee Lo 1/1%9s 1125 271 | -15Z 1 Leg | (5
1092 |41l | joo 15 1849 N £.93 1-135.¢1 28 | 0.0

09: 75 | Y3t j6o 2.0 !3-[3 I 849 | ~g=2d%4] 6.3 o0
69:%¢ | yilb jde 5 1188 1 17 Q0  (~%83 1. 0.8 ©.o




GROUNDWATER SAMPLING FORM . Sheetz of T_
SEAwWWaR
Water Quality Parameter Measurements (continued) : : .
Time DTW Purge Rate ] Cumulative Temp. - + Electrical pH Eh DO Turbidity
{ft. BTOC) | (milimin} Volume 1 (degres C) { ~ Conductivity . (mv) {mgiL) (NTU)
purged () | £{0 T {uMhoslcm} Tod {10 |10l [*loT
L~
A /-'_\-"/ /
1 _—
L A
‘ r\}7\ U/ N ] f‘\l 09
(WA VDS i MA\W\Y
|~ i
7=
|~
7
/
Sampling
Sampling beginning time:_@%" 35, Sampling completion time: NS
Wafer Quality Parameter Measurements
Time DTW Purge Rate | Cumutative| Temp. Electrical pH Eh oo Turbidity
(ft. BTOC) | {mifmin) Volume {degree C) Conductivity {mv} {mgh) (NFU}
Purged (L) {uMhosfcm)
oo Y420 | fon 5.5 113.9% A2 91 |-m32 | o2( | oo

Sample Information

Sample 1D;_ASAWwE) - 7% 03 Sample collection dateftime:

Wwh-ob 64735

Duplicate sample collected (Y/N)___ Y

Duplicate sample ID:_ 35AwwWe7-WILOS-FD

Sth\etl 3 v\n"»)et\ w/ kS yiginkess Steel Yadd o ?UW‘P-
TN‘L ?‘\a\é hdv\\cﬁ N

Split sample collected (Y/N): N Split sample [D:___Mi
COC No(s}): N®
Requested Analysis | Method Containers Reguested Analysis | Method Containers
YOCs {o ~ 1o ml_ Vo Yials
TaL Mespes J-50ml HBPT
JComments:

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; H - head above pump intake; mL - millifiter; L. - Liter
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Appendix C

Basis of Estimate for LHAAP-35A(58) Remediation
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Final Feasibility Study, LHAAP-35A(58) Shaw Environmental, Inc.
Appendix C
Alternative 2, MNA with LUCs
Present Value
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
I I I I I | |
Year FY Capital Costs O & M Costs Present Value (NPV)
Discount Rate Capital O&M
MNA LTM Total 2.8%
NPV 60,514 432,342

1 2009 60,513 50,350 50,350

2 2010 0 50,350 50,350 Total NPV

3 2011 0 24,555 24,555 492,856
4 2012 0 24,555 24,555

5 2013 0 67,080 67,080

6 2014 0 15,549 15,549

7 2015 0 15,549 15,549

8 2016 0 15,549 15,549

9 2017 0 15,549 15,549

10 2018 0 58,071 58,071

11 0

12 0

13 0

14 0

15 58,071 58,071

16 0

17 0

18 0

19 0

20 58,071 58,071

21 0

22 0

23 0

24 0

25 58,071 58,071

26 0

27 0

28 0

29 0

30 58,071 58,071

60,513 100,701 468,740 0 569,441

MARC No. W912QR-04-D-0027, TO No. DS02 Shaw Project No. 117591
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 Of 4 December 2009



Final Feasibility Study, LHAAP-35A(58)

00082334

Shaw Environmental, Inc.

Appendix C
Alternative 2
MNA with LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNITMH TOTAL MH CRAFT $/MH $ VALUE $/UNIT b VALUE $/UNIT $ VALUE $/UNIT $ VALUE TOTAL (%)
Year 1
Capitol costs
1 Allowance for Legal Fees, Administration 1 lot 15,000 15,000 15,000
Controls, and Documentation
2 Establish initial database, licenses, work plans 1 ea 300 300 eng 81.60 24,480 5,000 5,000 5,000 5,000 34,480
Capital Costs Subtotal 24,480 5,000 0 20,000 49,480
Taxes @ 6.5 % 325 325
Subtotal 49,805
Indirects @ 21.5% 10,708
Year 1 total Capital costs $ 60,513
Year 1 MNA Monitoring (under O&M costs)
1  Collect and prepare samples quarterly (GW) 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs, MNA) 32 ea 425 13,600 13,600
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
Subtotal 22,780 3,670 1,152 13,600 41,202
Taxes @ 6.5 % 239 239
Subtotal 41,441
Indirects @ 21.5% 8,910
Year 1 total O&M $ 50,350
Year 2 MNA
1  Collect and prepare samples quarterly 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs, MNA) 32 ea 425 13,600 13,600
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
Subtotal 22,780 3,670 1,152 13,600 41,202
Taxes @ 6.5 % 239 239
Subtotal 41,441
Indirects @ 21.5% 8,910
Year 2 total O&M $ 50,350

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas

Page 2 of 4

Shaw Project No. 117591
December 2009
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Final Feasibility Study, LHAAP-35A(58) Shaw Environmental, Inc.
Appendix C

Alternative 2
MNA with LUCs

COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNITMH TOTAL MH CRAFT $/MH $ VALUE $/UNIT b VALUE $/UNIT $ VALUE $/UNIT $ VALUE TOTAL (%)
Years 3and 4
1  Collect and prepare samples semi-annually 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report 2 ea 64 128 eng 81.60 10,440 150 300 10,740
Subtotal 28,000 3,820 1,152 7,200 40,172
Taxes @ 6.5 % 248 248
Subtotal 40,420
Indirects @ 21.5% 8,690
Years 3 and 4 total O&M 49,111
Annual Total $ 24,555
Year 5
1  Collect and prepare samples semi-annually 16 ea 16 256 tech 34.30 8,780 110 1,760 36 576 11,116
2 Sample analysis (VOCs) 16 ea 225 3,600 3,600
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 14,000 1,910 576 3,600 55,086
Taxes @ 6.5 % 124 124
Subtotal 55,210
Indirects @ 21.5% 11,870
Year 5 total O&M $ 67,080
Years 6 thru 9
1  Collect and prepare samples annually 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report/inpection 4 ea 64 256 eng 81.60 20,890 150 600 21,490
Subtotal 38,450 4,120 1,152 7,200 50,922
Taxes @ 6.5 % 268 268
Subtotal 51,189
Indirects @ 21.5% 11,006
Years 6 through 9 total O&M 62,195
Annual Total $ 15,549

MARC No. W912QR-04-D-0027, TO No. DS02 Shaw Project No. 117591
Longhorn Army Ammunition Plant, Karnack, Texas Page 3of4 December 2009
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Final Feasibility Study, LHAAP-35A(58) Shaw Environmental, Inc.
Appendix C

Alternative 2
MNA with LUCs

COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNITMH TOTAL MH CRAFT $/MH $ VALUE $/UNIT b VALUE $/UNIT $ VALUE $/UNIT $ VALUE TOTAL (%)
Year 10
1  Collect and prepare samples annually 8 ea 16 128 tech 34.30 4,390 110 880 36 288 5,558
2 Sample analysis (VOCs) 8 ea 225 1,800 1,800
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 9,610 1,030 288 1,800 47,728
Taxes @ 6.5 % 67 67
Subtotal 47,795
Indirects @ 21.5% 10,276
Year 10 total O&M $ 58,071
Years 15, 20, 25, and 30 LTM
Cost for one event
1  Collect and prepare samples once every 5 yrs 8 ea 16 128 tech 34.30 4,390 110 880 36 288 5,558
2 Sample analysis (VOCs) 8 ea 225 1,800 1,800
3 Eventreport 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 9,610 1,030 288 1,800 47,728
Taxes @ 6.5 % 67 67
Subtotal 47,795
Indirects @ 21.5% 10,276
One Event Total $ 58,071
Years 15, 20, 25, and 30 total O&M 290,354

MARC No. W912QR-04-D-0027, TO No. DS02 Shaw Project No. 117591
Longhorn Army Ammunition Plant, Karnack, Texas Page 4of4 December 2009



Final Feasibility Study, LHAAP-35A(58)

Appendix C

Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM

00082337

Shaw Environmental, Inc.

Present Value
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE:  JUNE 2009
I I I I I
Year FY Capital Costs O & M Costs Present Value (NPV)
Discount Rate Capital O&M
L T Monitor Bioremed Total 2.6%
1 2009 860,090 118,108 118,108 NPV 860,091 483,077
2 2010 0 50,352 113,412 163,765
3 2011 0 24,556 24,556 NPV Total
4 2012 0 24,556 24,556 1,343,168
5 2013 0 67,081 67,081
6 2014 0 15,549 15,549
7 2015 0 15,549 15,549
8 2016 0 15,549 15,549
9 2017 0 15,549 15,549
10 2018 0 58,071 58,071
11 2019
12 2020
13 2021
14 2022
15 2023
16 2024
17 2025
18 2026
19 2027
20 2028
21 2029
22 2030
23 2031
24 2032
25 2033
26 2034
27 2035
28 2036
29 2037
30 2038
860,090 404,923 113,412 0 518,335

MARC No. W912QR-04-D-0027, TO No. DS02

Longhorn Army Ammunition Plant, Karnack, Texas

Page 1 of 6

Shaw Project No. 117591
December 2009



Final Feasibility Study, LHAAP-35A(58)

00082338

Shaw Environmental, Inc.

Appendix C
Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM
In Situ Bioremediation
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY [ UNIT | UNIT MH |[TOTAL MH| CRAFT | $/MH | $ VALUE| $/UNIT | $ VALUE | $/UNIT |$ VALUE| $/UNIT | $ VALUE TOTAL ($)
Field Work
YEAR 1

1 |Work plans, safety plans 1 ea 240 240 eng 81.60 19,584 200 200 19,784
2 |UIC Permit and Design 1 ea 160 160 eng/geol | 91.50 14,640 200 200 14,840
3 |Treatability Study 1 ea 120 120 eng 81.60 9,792 200 200 9,992
3 |[Treatability Sample Collection 1 hr 50 50 eng/geol | 91.50 4,575 4,575
3 |Driller for Treatability Sampling 2 wells 4000 8,000 8,000
3 |Per Diem and Travel Costs 4 days 50 200 80 320 109 436 956
3 |Mob /Demob 1 ea 40 40 eng 81.60 3,264 1,200 1,200 1,000 1,000 5,464
4 |Field H&S 1 hr 160 160 h/s 55.70 8,912 50 50 160 160 9,122
5 |Field Super/Geolog 1 hr 160 160 super 72.30 11,568 2,825 2,825 14,393
6 |Vehicles 45 day 10 450 80 3,600 4,050
7 |Per Diem 90 day 99 8,910 8,910
8 |Driller Mob/Demob 1 ea 1200 1,200 1,200
9 [Install injection wells, 30" dpt, 2" dia. (10 fixed /60 p] 70 ea 3,150 220,500 220,500
10 |Well survey 1 ea 3,000 3,000 3,000
11 |Well drill waste disposal 20 drum 250 5,000 5,000
12 |Collect & prepare well waste drum samples 20 ea 12 240 tech 34.30 8,232 60 1,200 36 720 10,152
13 |Sample analysis (Waste Char) 20 ea 1,500 30,000 30,000
14 |Bioaugmentation materials 14 ea 12,000 168,000 10,000 140,000 308,000
15 |[Collect and prepare samples (2 times) 20 ea 16 320 tech 34.30 10,976 122 2,440 36 720 14,136
16 [Sample analysis (VOCs) 20 ea 225 4,500 4,500
Subtotal 91,543 174,140 149,345 281,546 696,574
Taxes @ 6.5 % 11,319 11,319
Subtotal 707,893
Indirects @ 21.5% 152,197
Total 860,090
*TOTAL* $ 860,090

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas

Page 2 of 6

Shaw Project No. 117591
December 2009




Final Feasibility Study, LHAAP-35A(58)

00082339

Shaw Environmental, Inc.

Appendix C
Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM
In Situ Bioremediation O&M
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY [ UNIT |UNIT MH [TOTAL MH| CRAFT [ $/MH | $ VALUE| $/UNIT | $ VALUE| $/UNIT [ $ VALUE|S$/UNIT $ VALUE TOTAL ($)
Bioremediation O&M Annual costs
Year 2
1 |Update safety, training ,waste, and 1 ea 80 80 eng 81.60 6,528 80 80 6,608
health , plans, etc.
2 |Field Engineer 1 hr 170 170 h/s 55.70 9,469 50 50 160 160 9,679
3 |Field Engineer 1 hr 120 120 spr/tech/hs| 89.90 10,788 2,825 2,825 13,613
4 |Inject nutrients 1 time per year into each 2 ea 60 120 eng tech | 65.70 7,884 | 12,000 24,000 31,884
injection well

5 |Abandon wells 10 ea 5 50 eng tech | 65.70 3,285 80 800 80 800 1,000 10,000 14,885
6 |Mob / Demob 1 ea 40 40 eng 81.60 3,264 1,200 1,200 1,000 1,000 5,464
7 |Vehicles 40 day 10 400 80 3,200 3,600
8 |Per Diem 54 day 109 5,886 5,886
Subtotal 41,218 26,530 7,985 15,886 91,619

Taxes @ 6.5 % 1,724 1,724

Subtotal 93,343

Indirects @ 21.5% 20,069

O&M FOR 1 YEAR $ 113,412

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas
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Shaw Environmental, Inc.

Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM

Monitoring/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE S$/UNIT $ VALUE $/UNIT b VALUE TOTAL ($)
Monitoring of 8 wells
Year 1
1  Establish initial database, licenses, coordinate 1 ea 300 300 eng 81.60 24,480 5,000 5,000 5,000 5,000 34,480
well characterization & other well info,
develop work plans, etc
2 Geoprobe install 2 additional monitoring wells 2 ea 40 80 geol 71.20 5,696 1,500 3,000 36 72 6000 12,000 20,768
3 Collect and prepare samples quarterly (GW) 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
4 Sample analysis (VOCs and MNA) 32 ea 425 13,600 13,600
5  Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
Subtotal 52,956 11,670 1,224 30,600 96,450
Taxes @ 6.5 % 759 759
Subtotal 97,209
Indirects @ 21.5% 20,900
Year 1 total $ 118,108
Year 2
1  Collect and prepare samples quarterly 32 ea 16 512 tech 34.30 17,562 110 3,520 36 1,152 22,234
2 Sample analysis (VOCs and MNA) 32 ea 425 13,600 13,600
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
Subtotal 22,782 3,670 1,152 13,600 41,204
Taxes @ 6.5 % 239 239
Subtotal 41,442
Indirects @ 21.5% 8,910
Year 2 Total $ 50,352

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karack, Texas
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Shaw Project No. 117591
December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM
Monitoring/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE $/UNIT $ VALUE $/UNIT 5 VALUE TOTAL ($)
Years 3and 4
1 Collect and prepare samples semi-annually 32 ea 16 512 tech 34.30 17,562 110 3,520 36 1,152 22,234
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report 2 ea 64 128 eng 81.60 10,440 150 300 10,740
Subtotal 28,002 3,820 1,152 7,200 40,174
Taxes @ 6.5 % 248 248
Subtotal 40,422
Indirects @ 21.5% 8,691
Total for Years 3 and 4 49,113
Annual Total $ 24,556
Year 5
1  Collect and prepare samples semi-annually 16 ea 16 256 tech 34.30 8,781 110 1,760 36 576 11,117
2 Sample analysis (VOCs) 16 ea 225 3,600 3,600
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 14,001 1,910 576 3,600 55,087
Taxes @ 6.5 % 124 124
Subtotal 55,211
Indirects @ 21.5% 11,870
Year 5 Total $ 67,081

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karack, Texas

Shaw Project No. 117591
December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 3, In Situ Bioremediation with Short Term LUCs and LTM
Monitoring/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE $/UNIT $ VALUE $/UNIT 5 VALUE TOTAL ($)
Years 6 thru 9

1  Collect and prepare samples annually 32 ea 16 512 tech 34.30 17,562 110 3,520 36 1,152 22,234
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report/inpection 4 ea 64 256 eng 81.60 20,890 150 600 21,490
Subtotal 38,451 4,120 1,152 7,200 50,923

Taxes @ 6.5 % 268 268

Subtotal 51,191

Indirects @ 21.5% 11,006

Total for Years 6 through 9 62,197

Annual Total $ 15,549

Year 10

1  Collect and prepare samples annually 8 ea 16 128 tech 34.30 4,390 110 880 36 288 5,558
2 Sample analysis (Suite 2) 8 ea 225 1,800 1,800
3 Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35000 35,000 35,000
Subtotal 9,610 1,030 288 36,800 47,728

Taxes @ 6.5 % 67 67

Subtotal 47,795

Indirects @ 21.5% 10,276

Year 10 Total $ 58,071
*TOTAL™* $404,923

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karack, Texas

Shaw Project No. 117591
December 2009
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Final Feasibility Study, LHAAP-35A(58) Shaw Environmental, Inc.

Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume

Present Value
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
I I I I |
Year FY Capital Costs O & M Costs Present Value (NPV
Discount Rate Capital O&M
L T Monitor Bioremed Total 2.8%
1 2009 190,712 118,108 118,108 NPV 190,712 593,996
2 2010 0 50,353 101,397 151,750
3 2011 0 24,558 24,558 NPV Total
4 2012 0 24,558 24,558 784,708
5 2013 0 67,083 67,083
6 2014 0 17,135 17,135
7 2015 0 17,135 17,135
8 2016 0 17,135 17,135
9 2017 0 17,135 17,135
10 2018 0 58,074 58,074
11 2019 0
12 2020 0
13 2021 0
14 2022 0
15 2023 53,572 53,572
16 2024 0
17 2025 0
18 2026 0
19 2027 0
20 2028 53,572 53,572
21 2029 0
22 2030 0
23 2031 0
24 2032 0
25 2033 53,572 53,572
26 2034 0
27 2035 0
28 2036 0
29 2037 0
30 2038 53,572 53,572
190,712 625,564 101,397 726,961

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas

Page 1 of 6

Shaw Project No. 117591
December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume
In Situ Bioremediation
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY | UNIT |UNIT MH [TOTAL MH| CRAFT | $/MH | $ VALUE| $/UNIT | $ VALUE | $/UNIT |$ VALUE| $/UNIT | $ VALUE TOTAL (3)
Field Work
YEAR 1

1 |Work plans, safety plans 1 ea 240 240 eng 81.60 19,584 200 200 19,784
2 |UIC Permit and Design 1 ea 160 160 spr/tech/hs | 89.90 14,384 200 200 14,584
3 [Treatability Study 1 ea 80 80 eng 81.60 6,528 200 200 6,728
3 [Treatability Sample Collection 1 hr 25 25 spr/tech/hs | 89.90 2,248 2,248
3 [Driller for Treatability Sampling 2 wells 4000 8,000 8,000
3 [Per Diem and Travel Costs 4 days 50 200 80 320 109 436 956
3 [Mob /Demob 1 ea 40 40 eng 81.60 3,264 1,200 1,200 1,000 1,000 5,464
4 |Field H&S 1 hr 80 80 hls 55.70 4,456 50 50 160 160 4,666
5 |Field Super/Geolog 1 hr 80 80 super 72.30 5,784 2,825 2,825 8,609
6 [Vehicles 26 day 10 260 80 2,080 2,340
7 |Per Diem 39 day 109 4,251 4,251
8 |Driller Mob/Demob 1 ea 1200 1,200 1,200
9 [Install injection wells, 30" dpt, 2" dia. 10 ea 3,150 31,500 31,500
10 |Well survey 1 ea 3,000 3,000 3,000
11 |Well drill waste disposal 5 drum 250 1,250 1,250
12 |Collect & prepare well waste drum samples 5 ea 12 60 tech 34.30 2,058 60 300 36 180 2,538
13 |Sample analysis (Waste Char) 5 ea 1,500 7,500 7,500
14 |Bioaugmentation materials 1 ea 12,000 12,000 10,000 10,000 22,000
15 |Collect and prepare samples (2 times) 10 ea 16 160 tech 34.30 5,488 122 1,220 36 360 7,068
16 |Sample analysis (VOCs) 10 ea 225 2,250 2,250
Subtotal 63,794 15,830 16,925 59,387 155,936
Taxes @ 6.5 % 1,029 1,029
Subtotal 156,964
Indirects @ 21.5% 33,747
Total $ 190,712
*TOTAL** $ 190,712

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas

Page 2 of 6

Shaw Project No. 117591
December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 4
In Situ Bio for Eastern Plume, MNA & LUCs; MNA & LUCs for Western Plume
In Situ Bioremediation O&M
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY | UNIT | UNIT MH |TOTAL MH| CRAFT | $/MH | $ VALUE[ $/UNIT | $ VALUE| $/UNIT | $ VALUE|$/UNIT $ VALUE TOTAL ($)
Bioremediation O&M Annual costs
Year 2
1 |Update safety, training ,waste, and 1 ea 80 80 eng 81.60 6,528 80 80 6,608
health , plans, etc.
2 |Field Engineer 1 hr 170 170 h/s 81.00 13,770 50 50 160 160 13,980
3 |Field Engineer 1 hr 120 120 spr/tech/hs| 89.90 10,788 2,825 2,825 13,613
4 |Inject nutrients 1 time per year into each 1 ea 60 60 eng tech | 65.70 3,942 12,000 12,000 10,000 10,000 25,942
injection well

5 |Abandon wells 5 ea 5 25 engtech | 65.70 1,643 80 400 80 400 1,000 5,000 7,443
6 |Mob/ Demob 1 ea 40 40 eng 81.60 3,264 1,200 1,200 1,000 1,000 5,464
7 |Vehicles 40 day 10 400 80 3,200 3,600
8 |Per Diem 54 day 109 5,886 5,886
Subtotal 39,935 14,130 17,585 10,886 82,536

Taxes @ 6.5 % 918 918

Subtotal 83,454

Indirects @ 21.5% 17,943

O &M FOR 1 YEAR $ 101,397

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas

Page 3 of 6

Shaw Project No. 117591

December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume
MNA/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE S$/UNIT $ VALUE $/UNIT b VALUE TOTAL ($)
Monitoring of 8 wells
Year 1
1  Establish initial database, licenses, coordinate 1 ea 300 300 eng 81.60 24,480 5,000 5,000 5,000 5,000 34,480
well characterization & other well info,
develop work plans, etc
2 Geoprobe install two additional monitoring wells 2 ea 40 80 geol 71.20 5,696 1,500 3,000 36 72 6000 12,000 20,768
3 Collect and prepare samples quarterly (GW) 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
4 Sample analysis (VOCs and MNA) 32 ea 425 13,600 13,600
5  Annual report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
Subtotal 52,956 11,670 1,224 30,600 96,450
Taxes @ 6.5 % 759 759
Subtotal 97,209
Indirects @ 21.5% 20,900
Year 1 total $ 118,108
Year 2
1  Collect and prepare samples quarterly 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs and MNA) 32 ea 425 13,600 13,600
3 Annual report 1 ea 64 64 eng 81.60 5,222 150 150 5,372
Subtotal 22,782 3,670 1,152 13,600 41,204
Taxes @ 6.5 % 239 239
Subtotal 41,443
Indirects @ 21.5% 8,910
Year 2 Total $ 50,353

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karack, Texas

Page 4 of 6

Shaw Project No. 117591
December 2009
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Shaw Environmental, Inc.

Appendix C
Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume
MNA/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE S$/UNIT $ VALUE $/UNIT b VALUE TOTAL ($)
Years 3and 4
1 Collect and prepare samples semi-annually 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report 2 ea 64 128 eng 81.60 10,445 150 300 10,745
Subtotal 28,005 3,820 1,152 7,200 40,177
Taxes @ 6.5 % 248 248
Subtotal 40,425
Indirects @ 21.5% 8,691
Years 3 and 4 Total 49,116
Annual Total $ 24,558
Year 5
1  Collect and prepare samples semi-annually 16 ea 16 256 tech 34.30 8,780 110 1,760 36 576 11,116
2 Sample analysis (VOCs) 16 ea 225 3,600 3,600
3 Annual report 1 ea 64 64 eng 81.60 5,222 150 150 5,372
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 14,002 1,910 576 3,600 55,088
Taxes @ 6.5 % 124 124
Subtotal 55,213
Indirects @ 21.5% 11,871
Year 5 Total $ 67,083
Years 6 thru 9
1 Collect and prepare samples annually 32 ea 16 512 tech 34.30 17,560 110 3,520 36 1,152 22,232
2 Sample analysis (VOCs) 32 ea 225 7,200 7,200
3 Annual report/inpection 4 ea 80 320 eng 81.60 26,112 150 600 26,712
Subtotal 43,672 4,120 1,152 7,200 56,144
Taxes @ 6.5 % 268 268
Subtotal 56,412
Indirects @ 21.5% 12,129
Years 6 through 9 Total 68,540
Annual Total $ 17,135
Year 10

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karack, Texas

Page 5 of 6

Shaw Project No. 117591
December 2009
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Final Feasibility Study, LHAAP-35A(58) Shaw Environmental, Inc.
Appendix C

Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume

MNA/LUCs
COMPANY NAME: SHAWE & |
PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009
Item LABOR MATERIAL EQUIPMENT SUBCONTRACT
NO DESCRIPTION QTY UNIT UNIT MH TOTAL MH CRAFT $/MH $ VALUE $/UNIT $ VALUE $/UNIT $ VALUE $/UNIT b VALUE TOTAL ($)

1 Collect and prepare samples annually 8 ea 16 128 tech 34.30 4,390 110 880 36 288 5,558
2 Sample analysis (VOCs) 8 ea 225 1,800 1,800
3 Annual report 1 ea 64 64 eng 81.60 5,222 150 150 5,372
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 9,612 1,030 288 1,800 47,730

Taxes @ 6.5 % 67 67

Subtotal 47,797

Indirects @ 21.5% 10,276

Year 10 Total $ 58,074

Monitoring of 4 wells
Years 15, 20, 25 and 30 - Cost for 1 Event

1  Collect and prepare samples once every 5 yrs 4 ea 16 64 tech 34.30 2,200 110 440 36 144 2,784
2 Sample analysis (VOCs) 4 ea 225 900 900
3 Event Report 1 ea 64 64 eng 81.60 5,220 150 150 5,370
4 Five Year Review 1 ea 35,000 35,000 35,000
Subtotal 7,420 590 144 900 44,054

Taxes @ 6.5 % 38 38

Subtotal 44,092

Indirects @ 21.5% 9,480

Event Total $ 53,572

Years 15, 20, 25 and 30 Total 214,289
*TOTAL** $625,564

MARC No. W912QR-04-D-0027, TO No. DS02 Shaw Project No. 117591
Longhorn Army Ammunition Plant, Karack, Texas Page 60f6 December 2009
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

June 9, 2008
DAIM-BD-LO

Ms. Fay Duke

Texas Commission on Environmental Quality
Environmental Cleanup Section Il (MC-136)
12100 Park 35 Circle

Austin, TX 78753

Re:  Revised MNA Modeling Results for Time to MCL, LHAAP-35B (37) and LHAAP-67
Longhorn Army Ammunition Plant, Karnack, Texas

Dear Ms. Duke,

The Results of Modeling for Natural Attenuation of Chlorinated Solvents in Groundwater at
LHAAP-35B (37) and LHAAP-67, Longhorn Army Ammunition Plant, Karnack, Texas was
finalized and submitted in July 2007. One of the comments TCEQ made on the Draft Final
document concerned the use of literature-based degradation rates and the very short times to
MCL. In particular TCEQ was skeptical of the results and pointed out that given the dates used,
MCLs should already have been achieved at Site 67, but were not. Army’s response was that
estimates were conservative because both zero degradation rates and 10 times the literature rates
were also used to generate a range of times to MCL. That report did not incorporate new
information that was obtained in the field during and after the production of the report. This new
information derived from aquifer test results, boring logs and groundwater samples, drives some
changes in modeling parameters that result in more realistic time frames for meeting MCLSs.

Field data was collected at Sites 37 and 67 in December 2007 to evaluate whether the water-
bearing units at the sites fit the Class 3 groundwater resource equivalent criteria. A cyclic
discharge test method was used at both sites to estimate sustainable yield. The results of the field
work were provided to Army in the attached Memorandum (Enclosurel). Other important field
data was acquired with the installation of new wells at Site 37 in late 2006 and 2007. These
wells revealed a more complete picture of the hydrostratigraphy and redefined the extent of the
plume. The well logs and completion details for some of these wells are attached (Enclosure 2).

Site 67

Data collected from three wells during testing indicate that the water bearing unit is equivalent to
a Class 3 groundwater resource, producing an average of 143 gallons per day. For the purposes
of MNA modeling, an estimate of a representative site specific hydraulic conductivity for the site
was approximated from this testing. The result was a change in the value of hydraulic
conductivity used in the initial modeling effort by about one order of magnitude, decreasing from
5.21 x 10  centimeters per second (cm/s) to 4.6 x 10 * cm/s. Considering that the original
model calculated times that would have MCLs already met, this lower value may well represent
a more realistic value. A Memorandum documenting the process used to achieve this estimate of



00082350

hydraulic conductivity (Enclosure 3) and the new model results for times to MCL (Table 3)
(Enclosure 4) are attached.

Site 37

Data collected during the sustainable yield testing at Site 37 did not support a Class 3
groundwater resource equivalent classification. However, it is noted that well log data indicates
that the sand units bearing contaminated water at Site 37 are not laterally continuous (see logs of
35BWWO07 and 47WW52). Short term tests such as those run during the December 2007 testing
would not reveal this boundary flow condition. Well data, however, supports changes in other
modeling parameters. Groundwater samples in the new wells indicate that the extent of the
plume is greater than originally defined (35BWW04 and 35BWW05) and that the sand unit is
thicker in some areas (35BWWO02 and 35BWWO05). Because the plume source area is modeled
after plume extent, the size was increased from 200 x 350 feet to 300 x 350 feet. Additionally,
the thickness of the modeled interval was increased from 13.5 to 16.8 feet. These changes result
in increased times to MCL. The new modeling results are attached as Table 2 (Enclosure 4).

Although there has been no definitive field test at Site 37 on which to base a change in the value
of hydraulic conductivity used for modeling, it is noteworthy that the sand units reflect a fluvial
type of depositional environment, are known not to be laterally continuous in the downgradient
direction, and are interbedded with and encased in clay. The change in hydraulic conductivity
from a sand to a clay would have a large effect on time to achieve MCL, raising it by as much as
an order of magnitude over the revised estimate. Considering the uncertainty inherent in the
modeling representative formation conditions, a range of times is appropriate.

Based on the revised modeling using new information, the times to MCL have been changed in
the Proposed Plan. This information is provided as documentation for the Administrative
Record. If you would like to discuss these changes, please identify the elements for discussion
by 7 July, prior to the end of the planned proposed public review period.

Point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or by
email at rose.zeiler@us.army.mil.

Sincerely,

ftrut

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Enclosures:
1. Groundwater Resource Classification Memorandum, January 2008
2. Well Logs and Completion Details
3. Hydraulic Conductivity Estimation Methodology, June 6, 2008
4. Table 2 and Table 3, Revised Results for Natural Attenuation of
PCE, TCE, and 11-DCE at LHAAP-37 and LHAAP-67, June 2008


mailto:rose.zeiler@us.army.mil
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Copies furnished:

Steve Tzhone, USEPA Region 6, Dallas, TX
Paul Bruckwicki, Caddo Lake NWR, TX

John R. Lambert, COE — Tulsa District, OK

P. Srivastav, Shaw, Houston, TX (for project file)
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ENCLOSURE 1
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Shaw Environmental & Infrastructure, Inc.
3010 Briarpark Drive, Suite 400
Houston, Texas 77042
Sh (713) 996-4400
AW The Shaw Group Inc. (713) 996-4436 Fax

Memorandum

Date: January 8, 2008

To: Cliff Murray — U.S. Army Corps of Engineers, Tulsa District

From: Allen Willmore — Shaw Environmental, Inc.
William A. Foss, P.G. — Shaw Environmental, Inc.

RE: Groundwater Resource Classification
Longhorn Army Ammunition Plant Sites LHAAP-35B(37) and LHAAP-67

The purpose of this memorandum is to discuss the recent activities performed by Shaw Environmental,
Inc. (Shaw) to determine the groundwater resource classification of the uppermost groundwater-bearing
unit (GWBU) at the Chemical Laboratory site (LHAAP-35B(37)) and the Above Ground Storage Tank
Farm site (LHAAP-67). The text below discusses the results of the testing performed by Shaw to classify
the uppermost GWBU at the two sites.

The TCEQ's Groundwater Classification Regulatory Guidance Document (TRRP-8) provides guidance for
classifying GWBUs according to water quality, current use, and sustainable yield. GWBUs with TDS
concentrations less than 10,000 parts per millions (ppm) and a sustainable yield of at least 150 gallons
per day (gpd) from a 4-inch diameter well are considered to be Class 2 groundwater resources, while
those GWBUs with TDS concentrations greater than 10,000 ppm or those yielding less than 150 gpd are
Class 3 groundwater resources. The aquifer yield testing described in this memorandum was performed
December 12, 2007 through December 14, 2007. The testing effort also included sampling of six wells
for total dissolved solids (TDS) analysis.

Well Selection and Methodology

At LHAAP-35B(37), there are seven wells screened in the shallow GWBU (35BWWO01, 35BWWO02,
35BWW04, 35BWWO05, 35BWWO07, 35BWWO08, and LHSMW58). Monitoring well locations at LHAAP-
35B(37) are shown in Figure 1. Of the seven shallow wells at LHAAP-35B(37), 35BWWO05 is the only
well that does not fully penetrate the uppermost GWBU. At LHAAP-67, there are six wells that are
screened in the shallow GWBU (67WW01, 67WW02, 67WWO03, 67WWO04, 67WWO05, and 67WWQ7).
Monitoring well locations at LHAAP-67 are shown in Figure 2. Of the six shallow wells at LHAAP-67,
67WWO07 is the only well that does not fully penetrate the uppermost GWBU. Shaw selected wells
LHSMWM-58, 35BWW04, and 35BWWO08 at LHAAP-35B(37), and 67WWO01, 67WW02, and 67WWO05 at
LHAAP-67 as representative wells for aquifer yield testing. The well construction details for the shallow
wells at each site are shown in Table 1.

TRRP-8 recommends several methods by which the sustainable yield of a GWBU may be calculated.
The method used to test the yield of the uppermost GWBUs at LHAAP-35B(37) and LHAAP-67 was
Method 2a: Well Yield by Cyclic Discharge, described in Section 2.7.2.2 of TRRP-8. The Cyclic
Discharge procedure is described in TRRP-8 as follows:

1. Well Construction: Test well must be fully-penetrating, have a minimum diameter of 2
inches, and be completed with construction details consistent with requirements of 16 TAC §
76.1000 - §76.1009.



Table 1
Monitoring Well Construction Information

LHAAP-35B(37) and LHAAP-67

00082354

Well Diameter | Surface Elevation Top of C?‘S'”g Total Borehole Screened Interval | Saturated Interval Fully
Well ID (inches) (ft AMSL) Elevation Depth (ft bgs) (ft bgs) Penetrating?
(ft AMSL) (ft bgs) '
LHAAP-35B(37)
35BWW01 4 200.24 202.88 19 9-19 10-18 Yes
35BWW02 4 201.06 203.95 43 9-14 12-14 Yes'
35BWW04 4 199.3 202.11 30 20-30 19.5-29 Yes?
35BWW05 2 200 202.57 36 26 - 36 20- 35 No
35BWWO07 2 200.86 203.53 28.5 18- 28 19-20 Yes
35BWW08 2 201.4 204.12 32.5 22-32 21-31 Yes’
LHSMW-58 4 200.2 203.5 34 21.4-314 17-33 Yes?
LHAAP-67
67WWO01 4 198.29 201.07 23 12-22 14-195 Yes
67WW02 4 196.73 199.79 26 15-25 135-24 Yes’
67WWO03 4 197.32 200.32 24 14 -24 13-225 Yes?
67WW04 4 200.05 203.76 23 11-21 13-20 Yes
67WW05 4 197.48 201.00 27 16 - 26 14 - 26 Yes?
67WWO07 4 197.04 200.84 24 14-24 14 - 485 No
Notes:

1 - The screened interval fully penetrates a small saturated silty sand lens perched above a 1 foot clay layer that overlies another saturated silty sand layer that extends to the bottom of the borehole
2 - The filter pack for the well encompasses the entire saturated interval, so the well is considered to be fully penetrating.

AMSL - above mean level

ft bgs - feet below ground surface

LHAAP-35B(37) and LHAAP-67 Groundwater Classification Memorandum 20of4
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2. Initial Water Level: Measure static water level in well.

3. Water-Level Bail-Down: Use bailer, pump, or other device to effectively evacuate all water
from the well. Contain all discharged water and measure total volume (V,). Measure static
water level in well immediately upon completion of water removal.

4. Time for Water-Level Recovery: Monitor static water level in well and measure elapsed time
(ty) from completion of water removal until static water level in well recovers to the same
specified level, up to, but not greater than 90% of height to initial static water level.

5. Repeat Bail-Down and Recovery: Repeat Steps 2 and 3 above twice. This procedure
requires a minimum of three bail-down/recovery cycles. Record total volume of water
(V1...Vy) removed from well during each successive bail-down and the elapsed time (t;...t,)
from completion of water removal until water level in well recovers to the same specified level
used in prior cycle(s) (i.e., up to, but not greater than 90% of height to initial static water
level).

The maximum well yield corresponds to the total bailed water volume divided by the
combined recovery time measured during the (minimum of) three bail-down/recovery cycles.

Shaw used a submersible stainless steel monsoon pump at LHAAP-35B(37) and a disposable HDPE 3.5-
inch diameter disposable hand bailer at LHAAP-67 to evacuate the water from the wells. The water was
containerized in drums onsite. Upon completion of testing, the water was disposed of at the Groundwater
Treatment Plant at LHAAP-18/24 which has the capacity to treat the wastewater previously characterized
at LHAAP-35B(37) and LHAAP-67. Test duration times ranged from approximately 1 to 3.5 hours
depending upon the rate of recovery in each well. The Cyclic Discharge Field Forms, which show test
duration times and recovery volumes, are provided as Attachment 1.

Aquifer Testing Results

LHAAP-35B(37)

Three wells at LHAAP-35B(37) were tested using the cyclic discharge method described in TRRP-8
(35BWWO04, 35BWWO08, and LHSMWA58). Table 2 shows the cumulative yield for three cycles of
pumping at each well along with the cumulative elapsed time for the recovery. The yield over the
recovery time is shown in gallons per minute (gpm) and gallons per day (gpd). The value at the bottom of
the table is the geometric mean of the three values expressed in gpd. The measured yields at LHAAP-
35B(37) ranged from 1894 to 2010 gpd.

Table 2
LHAAP-35B(37) Aquifer Testing Results
Cumulative Volume Cumulative Calculated Calculated
Well ID Removed Recovery Time Yield Yield
(gallons) (minutes) (gpm) (gpd)
35BWW04 74 53 1.396 2010
35BWW08 71 54 1.315 1894
LHSMW58 67 49 1.367 1968
Geometric Mean (gpd) 1957

LHAAP-67

Three wells at LHAAP-67 were tested using the cyclic discharge method described in TRRP-8 (67WWO01,
67WWO02, and 67WWO05). Table 3 shows the cumulative yield and cumulative recovery time for each well
along with the calculated yield in gpm and gpd. The measured yields at LHAAP-67 ranged from 125 to
170 gpd.

LHAAP-35B(37) and LHAAP-67 Groundwater Classification Memorandum Page 3 of 4
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Table 3
LHAAP-67 Aquifer Testing Results
Cumulative Volume Cumulative Calculated Calculated
Well ID Removed Recovery Time Yield Yield
(gallons) (minutes) (gpm) (gpd)
67WWO01 9 94 0.096 138
67WWO02 10 115 0.087 125
67WWO05 17 144 0.118 170
Geometric Mean (gpd) 143

Total Dissolved Solids Analytical Results

Samples were collected for TDS analysis from each well where aquifer testing was performed. The
samples were submitted to Kemron Environmental Services in Marietta, Ohio for TDS analysis by Method
160.1. The TDS concentrations at LHAAP-35B(37) ranged from 200 ppm to 592 ppm with a geometric
mean of 356 ppm. The TDS concentrations at LHAAP-67 ranged from 1,570 ppm to 2,070 ppm with a
geometric mean of 1843 ppm.

Conclusions

The testing at LHAAP-35B(37) and LHAAP-67 was conducted to collect representative hydrogeologic
data for the uppermost GWBU at each site. The TDS concentrations at LHAAP-35B(37) and LHAAP-67
did not exceed 10,000 ppm in any sample. Therefore, the classification of the uppermost GWBU at each
site depends on the calculated yield from the aquifer testing. Based on the geometric mean of the
measured yields at LHAAP-35B(37) (1,957 gpd), the yield for the uppermost GWBU at LHAAP-35B(37)
exceeds the 150 gpd threshold and is likely to be a Class 2 groundwater resource. Based on the
geometric mean of the measured yields at LHAAP-67 (143 gpd), the yield for the uppermost GWBU at
LHAAP-67 is below the 150 gpd threshold and is likely to be a Class 3 groundwater resource.

LHAAP-35B(37) and LHAAP-67 Groundwater Classification Memorandum Page 4 of 4
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Drilling Log 00082371

Monitoring Well 35BWWO04
Page: 1 of 2
Project Lonahorn Armv Ammunition Plant Owner _USACE COMMENTS
Location Karnack, Texas Proj. No. 845714 Hand augered 0 fo 5 feet bgs.
Surface Elev. _199.3 ft. Total Hole Depth _30.0 ft. North _6958058.09 ftgaqt _3308166.14 ft.
Top of Casing 202117t \ater Level Initial AY2 14.01t. Static Yy 19.5f.  Diameter _8in.

Length _10ft
Length 237t

Screen: Dia _4.in.

Casing: Dia _4in.

Type/Size _Sch. 40 PVC/.01 in.

Fill Materiat _20/40 sifica sand Rig/Core _B-61
Drill Co. JEDI Method _Hollow Stem Auger
Driller _Joe Medrano Log By _A. Willmore Date _12/6/06 Driller# 4603
Checked By _K. Everett License No. _Texas 379
Description
(Color, Texture, Structure)
Geologic Descriptions are Based on the USCS
0 TOPSOIL, ROOTS, BROWN
CLAY, SILTY, MEDIUM PLASTICITY, DAMP TO DRY, DARK
2 BROWN, NO ODOR
4
SAND, CLAYEY, MODERATELY DENSE, WELL-SORTED,
6 DRY, WHITE, NOODOR
CLAY, SANDY, NO PLASTICITY, DRY, LIGHT GRAY, NO
ODOR, STIFF
8 -IRON STAINING
10 -BECOMES SLIGHTLY MOIST
12
14 SAND, CLAYEY, DENSE, MEDIUM-SORTED, GRAY,
FINE-GRAINED, MOIST, NO ODOR
16 'BECOMES WET
18
20
-BECOMES SATURATED
22 -SLIGHT ODOR
-BECOMES DRY
24
26
28
- CLAY, SANDY, STIFF, SLIGHTLY MOIST, MEDIUM
30
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WELL COMPLETION FORM (Stickup or Above Grade Completion W ell)

DRILLING CONTRACTOR: _Q@x _________________ AMOUNT OF FILTER PACK USED: §-301%_%0a45
DRILLING TRCHNIQUE: WYSA TYPE OF BENTONITE: pelledy

AUGER SIZE AND TYPE: j;Ag\()d ______________ AMOUNT BENTONITE USED: _ ~\7:§ bt
BOREHOLE IDENTIFICATION: 35T Ww 0 TYPE OF CEMENT: __Yopiehup~Cement
BOREHOLE DIAMETER: __g8" —~— " AMOUNT CEMENT USED: __ [,-G4% 1q_brgs
WELL IDENTIFICATION: RW WO - GROUT MATERIALS USED:  ¢losad____

WELL CONSTRUCTION COMPLETE DATE: __ A[% 67 DIMENSIONS OF SECURITY CASING: (" 4"

SCREEN MATERIAL: SCH 10 PVC TYPEOF WELL cap: D" e\l Q\_mw\flﬁggp _____
SCREEN D{AMETER: ZY TYPE OF END CAP: __ dcld Yo PYC
STRATUM-SCREENED INTERVAL (¢T): __\g'
COMMENTS:
CASING MATERIAL: _Serd Ho VL
CASING DIAMETER: FAN
SPECIAL CONDITIONS SECURITY CASING .
(describe and draw) ~ 3

CASING LENGTH ABOVE GROUND SURFACEf(o—‘J—
—anh— DIMENTION OF CONCRETE PAD—L\éj—’—\—
GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

- BENTONITE SEAL
FILTER PACK

N
——— ————
DEPTH TO TOP OF BENTONITE §
L4

l
—===-———— DEPTH TO TOP OF FILTER PACK('—

15

—_—
DEPTH TO TOP OF SCREEN—u

END CAP ‘

—==S————DEPTH TO BASE OF WEL <3 :
—— 135"

BOREHOLE DEPTH

NOT TO SCALE

INSTALLED BY: Gsc.ﬂ- Gaeen 'JCQ\ INSTALLATION OBSERVED BY: AU-CM Mit—mopc— Stipvy

DISCREPANCIES:



DVISION ~TERC.-

BORING LOG
1. PROJECT
LHPRY
2 LOCATION
A Lp o

3. DRILLING AGENCY
o JEQL Dt

4. HOLE NO. (As shown on drawing fitle
B Td file number) 35%\» woa
5. NAME OF DRILLER

6. DIRECTION OF HOLE

[ VERTICAL

HDU&TON Ytbau\\

\W‘Ahg

Bsipr Qagcin

O INCLINED

7. TOTAL DEPTH OF HOLE ZS !

8. SIZE AND TYPE OF B Q" 6D, M 2" Sut Speop

PID
{ppm)

DEPTH

b

USCs

cL

S

ML

(gL

€
S ) DEG. FROM VERT.

CLASSIFICATION OF MATERIALS
(Description)

d

LM, SAQY, Mo Pbﬁshc\wh STIFe,
Brewn; Mo gpor.

T N 50,,00082373

HOLE NO. $$Besos

INSTALLATION SHEET [
Liipn? OF SHEETS
9. DATUM FOR ELEVATION SHOWN (TBM or MSL)
st
10. MANUFACTURER'S DESIGNATION OF DRILL
e s
DISTURBED UNDISTURBED
11. OVERBURDEN SAMPLES Ve s
12. TOTAL NUMBER CORE BOXES MA
13, ELEVATION GROUND WATER
STARTED COMPLETED
14, DATE HOLE
Alg 1oy o7
15. ELEVATION TOP OF HOLE N4
' SatiNmey ReoRdeD, SEe SuriE
16. TOTAL CORE RECOVERY FOR BORING %
17.1066ED BY I\ . Willwaet ac
%CORE  SAMPLE REMARKS
RECOVERY {Drilling time, water loss, depth of
weathering, etc., if significant)
e f a

D&Y,

\CO!-

AND, Sict, gaz%&/ﬂ—u&.huv bensE mopens

o wel- gopel, SR, mGIT, No opoR

I3, civey, Dense, No fibsterty
R Moisy, Gy, No sgen Loo’.

— —_—— —_ B it

e ———

ey, Inlpy  Low '?L"i‘lcmq’ PFY 12

g“ﬁ’ Mmi'\‘, C\ILNI' No  apeq

boo%
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DRILLING LOG (Cont Sheet)

LHANY- 1z e
CLASSIFICATION OF MATERIALS ey
(Deocription) SA:OM
Inme s ABovE
______ - - Récamst §(L1ql STFF
\OO'(.
. O Ef\k\;-. ¢ uAqEY, LbosE o may DEWEES Wil
O . SNorasy Moowerr _ . .

Ciny SreiN| L PerStenty j Sy | Mo
Mo pdelk, GRBN
w\gc,umzs YR 6 S‘—\\T—Q

enpor peamia Q20 B

ENG FORM 1B36—APREVIOUS EDTIONS ARE OBSOLETE.
(Page 2 of 2)



} S5Bwyy o5

Y ' . WELL COMPLETION FORM (Stickup or Above Gf-ade Com-pleti'o_n Well)

FIELD REPRESENTATIVE: B . sh u-mﬁ"e TYP?R OF FILTBRZP%‘CK S] lfc.d:, gQ’hﬂl

GRABIATION:
DRILLING CONTRACTOR: _, 20, AMOUNT OF FILTER FACK USED: _ K- bag T (- 4b)
. L
DRILLING TECHNIQUE: %S'ﬂ _ TYPE OF BENTONITE: fg de ?i
AUGER SIZE AND TYPE: " : AMOUNT BENTONITE USED:
BOREROLE mlzn'rmcmmlg FBY E&j iﬁSEWI PE OF CEMBNT: %ﬂ \md Lt
BOREHOQLE DIAMBTER:

AMOUNT CEMENTUSED: 7 =% hag .
WELL IDENTIRICATION: w GROUT MATERIALS USED: ___ MW o
WELL CONSTRUCTION START DATE:

o r
WELL CONSTRUCTION COMPLETE DATE: & DPIMENSIONS OF SECURITY CASING: is ¥ Q’

v SCREEN MATERIAL: _§h. 4s PVC TYPE-OF WELL CAP: __ Qludait  cayp
SCREEN DIAMETER: _ 2+ TYPE OF END CAP: i e S
: STRATUM.SCREENED INTERVAL D0

" COMMENTS: : i
. CASING MATERIAL: g}y Up PVC :
CASING DIAMETER: __»zu

T

T1
SPECIAL CONDITIONS WELL CA [, SECURITY CASING ;
(describe and draw) ‘-—-.-.... 3
) CASING LENGTH ABOVE GROUND sunmms—-—-ﬁ;—;;—-—-
e o ctlll—"""DIMENTION OF CONGRETH PPN L1 L1
[ , / \ . .
[ \ GROUNS SURFACE (REFERENCE POINT}

LEGEND
K GROUT _

] { T —m——
5 romereack

s . . ’
mhr——DEPTH TO TGP OF BENTONITE SEAL— bl e
) 3

H A '

2 ~==8—— DEPTH 70 TOP OF FILTER ucxiq—-——-_—-

; o \

| . 6
=% r———DEPTH TO TOF OF SCREE Nmumam— 0,
SCREEN :
LENGTH=——
! 3 END CAP ' ;
SAND CBLLAR_____-'I__... ! e ’_L'—_“—B?BTH 70 BASE OF WBJ—L—"&E_——‘
. BORRNOLE DEPTE— s
: NOT TO SCALE
i INSTALLED BY: Jw. fdwn2 INSTALLATION OBSERVED BY:

BISCREPANCIES:
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o | _ 3887wy
- S : HOLE NO.35puwiaes
DRILLING 1L0G | «—. Tep | K

4 oy P ’ Lt‘-i‘\!’ o \ - .
V. PROJECT - B 0. SZE A0 ™ O oY %‘n HSA = or =E
UMD : ' 1. DATM FOR ELEVATON SHOWH  (ToN o M5}

T Tocanon rcauﬁ;fmgrﬂuh?_)'v - g .
o , SR R SR o BT
- JEAT M—'@ Bl

4. HOLE WO. (AF shown o dowing libe .| - ; T -
ond. Fis namber) TRV K hihes . 13. OVERBURDEN SAMPLES mﬁ?\t‘% U{a’q&m
anm“ﬁ%m . 4. TOTAL WUMBER CORE Boxes  AJL
— w‘:\,&[_ﬂ’\f,mu& : . | 95. ELEVATION GROUND WATER i
DIRECTION OF ¢ pb LY ’ 57"“2( i
) VERTCAL  CINCUNED 0 DEG. FROM VERT. [ e i',ﬁ& 1Zfef68)
~ = - NTRE 17. ELEVATION TOP OF HOLE ot
= m“"""mmm. °mmsm" ; R ¥2. TOIAL CORE RECOVERY FOR BORNG  ij2. . . X
9. TOTAL OEPWH OF HOE (7 ' Au_"' | iji MERE. INSPECTOR
\a_mm DEPTH | LEGEND < CLASSFICATON OF ;mms &gﬁ BOX OR  REMARKS
_ ) {Deseription, ey SWM {Oring fima, roier loss. depth of
e s f e 4 g il wrothwing, otc. ¥ sepaiseont)
o | TOSEI) Rogypity ' K
3 ol SNy K ke cari, DR b
= o *.m%‘hmv"&’n, NG Spet ,\@}_\’
J o [TRecomes SAndy, JrY; vt |
| N = BREWAL, SomE fren Sip B PR\
0:© U ’ v
5=
. -‘\’M
60| 3 .
.. — -\“% \:
- ?"Mﬂ, u.ﬁygf, D'»z;:_se,'—s'cmuum&g-r,” _
— 3¢ Won NG, BRowaign GrAY — I
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= et
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DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

)c.j‘

Hole No. 3b% {wai /3{&»
- mon - z
§u2 1 " Lina? x s

noRe % core | BOX OR
mrvmon | o (oo | CUSREDOLE TS| g | S 'f“:‘::.zm :“'«“‘W"'“ﬁ
- ] L1 [ » U
© |~ RECES Y TILT SPyuRayes LR \ -
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5 ook -
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DRILLING L0G (Cont Sheet)

ELEVATION TOP OF MOLE

Hole No, 3@%0‘ ] 363
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ENCLOSURE 3
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Shaw Environmental & Infrastructure, Inc.

3010 Briarpark Drive, Suite 400
Houston, Texas 77042

™ 96-4400
Shaw The Shaw Group Inc. (713579152.3425 iax

Memorandum

Date: June 6, 2008

To: John Elliott and Nicole Olson, Shaw Environmental, Inc
From: William A. Foss, P.G. — Shaw Environmental, Inc.

RE: Hydraulic Conductivity Estimation Methodology
Longhorn Army Ammunition Plant Site LHAAP-67

The purpose of this memorandum is to describe the methodology used to estimate the hydraulic
conductivity (K) of the shallow aquifer at LHAAP-67 based on the results of the cyclic discharge aquifer
tests reported in a January 8, 2008 technical memorandum to Cliff Murray (USACE-Tulsa). There is no
way to directly calculate a K value from the data collected during a cyclic discharge well test. However,
the method described in the next paragraph provides a conservative estimate that is likely biased towards
higher values. The K value estimated using the method described below (4.6x10™ cm/s) was lower than
the literature derived value used in previous modeling at LHAAP-67. However, as explained below, the
new site-specific estimate is likely to still be more conservative (higher) than the actual value.

The hydraulic conductivity (K) for LHAAP-67 was estimated as a flow velocity calculated from the volume
removed from each well over the time of pumping divided by the saturated surface area of the borehole
that was discharging water to each well. For each well, a cyclic discharge test was performed where the
well was pumped until it ran dry. Then the well was allowed to recharge until 90% recovery was reached.
Three pumping and recovery cycles were performed for each well. The total volume pumped divided by
the recovery time was determined to represent the estimated aquifer yield. For the purposes of
calculating a K value, the yield value was converted from gallons per day into units of cubic centimeters
per second, then divided by the saturated surface area of the borehole in square centimeters, leaving a
value in centimeters per second (cm/s) that represents a flow velocity into the well.

Aquifer Yield (cm®s) / Saturated Surface Area (cm?) = Flow Velocity (cm/s)
The flow velocity is typically calculated as shown below:
Flow velocity (cm/s) = Hydraulic Conductivity (cm/s) x Hydraulic Gradient (cm/cm)

In the case of the flow velocity of the groundwater at the edge of the borehole, the gradient will be
variable depending on the amount of drawdown in the well as well as the slope of the cone of depression
in the surrounding saturated material. Since no additional wells were measured for water levels during
pumping, it is impossible to know what the slope of the cone of depression was. Since the wells were
pumped dry, and only allowed to recover 90%, it is safe to assume that more than half of the recharge
occurred when the well drawdown was greater than 50% of the saturated thickness. Based on the short
duration of pumping to achieve full drawdown (10-12 minutes on average), the gradient at 50% drawdown
would be likely be greater than 1/1, or 1, which would result in the flow velocity equaling or exceeding the
hydraulic gradient. Therefore, in the case of these tests, the average flow velocity is likely to be a
relatively conservative estimate of the K value for the aquifer as a whole.

The estimated K values for the wells tested at LHAAP-67 ranged from 2.7x10™ cm/s to 7.8x10™ cm/s, with
aquifer yields ranging from 125 to 170 gallons per day. The left hand black curve on the figure below



00082381

MEMORANDUM

(reproduced from page A-8 of the TCEQ's TRRP-8 Groundwater Classification guidance document)
represents an aquifer yield of 150 gallons per day. With a 10 foot saturated thickness, the 150 gallons
per day yield equates to a K value of slightly over 1x10™ cm/s. Since the average yield calculated from
the testing at LHAAP-67 was 143 gallons per day, this figure confirms that the method described above to
estimate K values at LHAAP-67 is likely to produce a reasonable estimate of the actual K value for use in
the LHAAP-67 modeling, with a slight bias towards higher or more conservative values.

30 \ T
25 UNCONFINED CONDITIONS L
\ @ > 144 Kgpd
£
o 20 N
@
3 pderate
=
E 15 150 gpd = Q@ < 144K gpd |
=
=
= N
£ N (2] S
5 W — — |17 — T Ml b’
g =l P -~
@<= 150 gpd \\H | E] Sl
5 | | -]
"‘""‘-—-..,_H_‘_‘__‘_
0 |
1E-05 1E.04 1E-03 1E-02 1E-01 1E+00

Hydraulic Conductivity, K (cm/s)

NOTES:

Legend
1) To use chart, align =aturated thickness (b) and hydraulic conductivity (K) values to define {x,y) point on plot. PR
Location of () point defines sustainable well yield category (low, moderate, or high). For example, if b:‘f_sqza%;'e
K = 2x 107 crisec and b = 10 fast, then yield = moderats (Class 2). (@ =150 )
gpd)
2)  If Method 1 yield estimate falls within +/- 20% of Class 1 or Class 3 yield boundary (grey zone), Method 2 === g'fssd' yield
direct well yield test required to confirm proper classification. ouncary .
(@ = 144K gpd)
4) gpd = gallens per day Q = Sustainable well yield K. = Hydraulic conductivity (cmisec) O +20%zone

Groundwater-bearing unit ] Saturated thickness (ft)

GWBU

(Figure from Page A-8, TCEQ TRRP-8 Groundwater Classification guidance document)

LHAAP-67 Hydraulic Conductivity Estimation Memorandum Page 2 of 2
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Draft Final, Results of Modeling for Natural Attenuation of PCE,TCE, and 1,1-DCE at LHAAP-35B (37)

00082383

Shaw Environmental, Inc.

Table 2

by Natural Attenuationfor LHAAP- 35B (37)

Estimated Time for PCE, TCE and 1,1,DCE Concentrations at the Source to be Reduced to MCLs

Current (Recent) Maximum
Concentration at the Source

Attenuation Period Assuming an
Instantaneous Source

Attenuation Period Assuming a
Continuous Source for 10 years

(ng/L) (vears) (years)
Tetrachloroethene (PCE), MCL =5.0 pg/L

No Degradation 34 26.4 (37.2) 32 (45.6)
[Haltife = 20 years 3 222 (2756) 276 (37.7)
[Hattite = 2 years 34 85 (10.3) 145 (175)
" Trichloroethene (TCE), MCL =5.0 pug/L
"No Degradation 330 32.6 (41.9) 39 (47)
[Haltife = 45 years 330 305 (38.5) 37 (433)
||Ha|f-|ife =4.5years 330 19.3 (19.8) 25.6 (26.2)
|| 1,1-dichloroethene (1,1-DCE), MCL =7.0 pg/L
[INo Degradation 58 204 (25.4) 26.5 (29.9)
[Hattife = 3.62 years 58 118 (16) 18 (21.2)
Half-life = 0.362 years 58 2 (3.6) 10.2 (11.1)

Notes:

Mg/l  micrograms per liter

MCL  maximum contaminant level
alues in Red are based on larger size of plume (350 ft x 300 ft x 16.8 ft)

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas

lof2

Shaw Project No. 845714
June 2006
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Draft Final, Results of Modeling for Natural Attenuation of TCE,1,1-DCE and 1,2-DCA, 1,1,1-TCA, and 1,1,2-TCA at LHAAP-67 Shaw Environmental, Inc.
Table 3
Estimated Time for TCE, 1,1-DCE, 1,2-DCA, 1,1,1-TCA, and 1,1,2-TCA Concentrations at the Source to be Reduced to MCLs
By Natural Attenuation for LHAAP-67
Current (Recent) Maximum Attenuation Period Assuming an Attenuation Period Assuming a Continuous
Concentration at the Source Instantaneous Source Source for 10 years
(ug/L) (years) (years)
Trichloroethene (TCE), MCL =5.0 pg/L
No Degradation 6.3 2.1 (21.7) 13.8(122.8)
[[Half-life = 45 years 6.3 1.97 (16.6) 13.3(66.2)
Half-life = 4.5 years 6.3 1.6 (6) 11.4 (19.4)
1,1-dichloroethene (1,1-DCE), MCL =7.0 pg/L
No Degradation 380 15 (165.1) 33.9 (352.4)
[Hatt-ife = 3.62 years 380 82 (20.1) 201 (34.3)
Half-life = 0.362 years 380 2 (2.6) 11.3 (11.7)
1,2-dichloroethane (1,2-DCA), MCL =5.0 ug/L
No Degradation 27 5.3 (57.5) 19 (178.2)
[Hat-life =10 years 27 4.4 (21.0) 16.3 (43.4)
Half-life = 1 year 27 2.1 (3.9 11.4 (13.2)
1,1,1-Triichloroethane (1,1,1-TCA), MCL =200 pg/L
No Degradation 1800 8.4 26.9
[Half-lite = 15 years 1800 71 2
Half-life = 1.5 years 1800 3.2 12.9
1,1,2-Trichloroethane (1,1,2-TCA), MCL =5 pg/L
No Degradation 33 6.4 22
||Ha|f-|ife =20 years 33 5.8 19.6
||Ha|f-|ife =2 years 33 3.2 13.1
Hg/L  micrograms per liter
MCL  maximum contaminant level
alues in Red are based on an average hydraulic conductivity of 4.6 x 10 cm/s.

TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas lofl June 2006
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FINAL

CONSTRUCTION COMPLETION REPORT
INTERIM REMEDIAL ACTION
LANDFILLS 12 AND 16 CAP CONSTRUCTION
LONGHORN ARMY AMMUNITION PLANT (LHAAP)
KARNACK, TEXAS

- Glen R. Turnéy, P.E
Texas No. 82782

December 1998

OHM Remediation

—=—— Services Corporation
""'— 13111 NW Freeway, Ste. 600
....._ Houston, Texas 77040
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PROJECT SCOPE
Regulatory Requirements
Landfiil Cap Design Features

3.1
3.2

CONSTRUCTION WORK TASKS

4.1
4.2
4.3
4.4
4.5
4.6

4.9
4.10
4.11

5.0 PROJECT VARIANCES AND AMENDMENTS

CONSTRUCTION COMPLETION REPORT
INTERIM REMEDIAL ACTION
LANDFILLS 12 AND 16 CAP CONSTRUCTION
LONGHORN ARMY AMMUNITION PLANT (LHAAP)
KARNACK, TEXAS

TABLE OF CONTENTS

Task 1 ~ Moblllzauon

Task 3 — Preparatlon of Borrow Source

Task 4 — Installation of Stormwater Controls

Task 5 — Preliminary Site Survey

Task 6 — Construction and Operation of LF 12 & LF 16 Stockpiles

4.6.1 Sub-Task 6.1 — Clear Stockpile Area........c.ccceeereerecerverreeeererer e 7
4.6.2 Sub-Task 6.2 — Construction of Stormwater Diversion Berms at Stockpile7
4.6.3 Sub-Task 6.3 — Handling the Treated Contaminates Soil Stockpile

Task 7 — Perform Air Monitoring

Task 8 — Construction of LF 12 and LF 16 Cap

4.8.1 Sub-Task-8.1 — Clear and Proofroll

4.8.2 Sub-Task 8.2 — Place Grading Layer

4.8.3 Sub-Task 8.3 — Installation of GCL/FML

4.8.4 Sub-Task 8.4 — Placement of Cover Layer

4.8.5 Sub-Task 8.5 — Placement of Topsoil

4.8.6 Sub-Task 8.6 — Construction of Landfill Drainage

4877 Sub-Task 8.7 — Vegetation of the Landfill Cap Surface

Task 9 — Demobilization

Task 10 — Plugging and Abandonment of Groundwater Wells

Task 11 — Demolition of Existing Features
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TABLE OF CONTENTS

(Continued)

FIGURES:

Figure 3-1 - Cap Liner Configuration

TABLES

Table 5-1

APPENDICES:

APPENDIX A - Construction As-Built Drawings
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ACRONYMS AND ABBREVIATIONS

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
EPA Environmental Protection Agency (US)

FML Flexible Membrane Liner

GCL Geocomposite Clay Liner

LF Landfill

LHAAP Longhorn Army Ammunition Plant

LLDPE Linear Low-Density Polyethylene

NCP National [Oil and Hazardous Substances Pollution] Contingency Plan
OHM OHM Remediation Services Corporation

RCRA Resource Conservation and Recovery Act

ROD Record of Decision

SARA Superfund Amendments and Reauthorization Act

SCP Stormwater Control Plan

TERC Total Environmental Restoration Contract

USACE United States Army Corps of Engineers
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CONSTRUCTION COMPLETION REPORT
INTERIM REMEDIAL ACTION LANDFILLS 12 AND 16 CAP CONSTRUCTION
LONGHORN ARMY AMMUNITION PLANT (LHAAP)
KARNACK, TEXAS

1.0 INTRODUCTION

The United States Amiy Corps of Engineers (USACE) contracted OHM Remediation Services Corp.
(OHM) to cap existing Landfills 12 and 16 at Longhorn Army Ammunition Plant (LHAAP),
Kamack, Texas. The project included construction of access roads, preparation of temporary
stockpiles for waste treated by others, stormwater controls, and construction of geocomposite landfill

caps.
2.0 SITE INFORMATION

LHAAP is located in central east Texas in the northeast corner of Harrison County 40 miles west of
- Shreveport, Louisiana, and approximately 14 miles northeast of Marshall, Texas, as shown on
Drawing C-01 in Appendix H of the Work Plan. The installation occupies 8,493 acres between
State Highways 43 and 134 (western and northem boundaries, respectively) and the western shore

of Caddo Lake.

The LHAAP 12 and 16 Landfills are in a remote location of the plant. LHAAP 12 Landfill is an
open area, encompassing approximately seven acres of grass bounded by heavy timber. A tributary

of Central Creek flows along the eastern, northeastern, and northern edges of the landfill.

LHAAP 16 landfill is a sloped, open area encompassing approximately 16 acres of grass bounded
along the west and north by a gravel road and along the east and south by heavy timber. Harrison
Bayou borders the landfill along the east and southeast. The southeastern edge of the landfill is in
the 100-year flood plain.

- TERC No. DACA56-94-D-0020 Page 1 ' OHM Project No. 17832
LHAAP - Landfill 12 & 16 CAPS . December 1998
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3.0 PROJECT SCOPE
3.1 Regulatory Requirements

This project was required by the Record of Decision (ROD) made in accordance with the

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as

~ amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and, to the extent

_practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). TIﬁs
ROD is documented in the Administrative Record for this site.

The ROD for LHAAP 12 and 16 Landfills addressed an Early Interim Remedial Action which is
necessary to mitigate potential risks posed by buried source material at the landfills. The source
material includes industrial solid wastes, possibly containing hazardous constituents, generated at
LHAAP. The potential risks, in general, include the infiltration of water into the landfills and
contaminant transport. The selected remedy includes 2 multi-layer cap and cover system over each

landfill to minimize both water infiltration and contaminant transport.
The cap and cover system for each landfill consists of the following components:
». A grading layer placed on the landfills to provide proper grading for drainage.
» Alow permeability sodium bentonite geocomposite, geosynthetic membrane liner.
» A final soil cover with adequate slopes and vegetation.
« Perimeter berms and drainage swales to control surface runoff.

3.2  Landfill Cap Design Features

The grading layer primarily consisted of treated contaminated soil material from the Burning Ground

No. 3 remediation project adjacent to the landfills. This material was spread and compacted in lifts

TERC No. DACA56-94-D-0020 Page 2 ' OHM Project No. 17832
LHAAP — Landfill 12 & 16 CAPS December 1998
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to make a firm foundation for the cap liner layers. Additional subgrade material consisting of
impermeable clay was also placed and compacted along with the treated soil to make up the required
grade. The approximate quanﬁty of treated sotls used in the subgrade was 37,840 cubic yards. The
total design volume capacity of the two landfills was maximized to the extent practical. The two
landfills were designed with a reasonable overage of the volume to accommodate treated soil
matenials plus a buffer volume of clean fill soil which was taken from the LHAAP borrow source.
Demolition debris, consisting of stormwater culverts, pavement, concrete, signage and power/light
poles found n the vicinity of Landfills 12 and 16 were placed in the lower lifts of the grading layer
and covered with compacted soil material. Debris were placed at a minimum of 18 inches beneath
the subgrade soil surface. Section 4.11 includes a list of items demolished and placed in the

subgrade.

A combination of low-permeability sodium bentonite geocomposite liner (GCL) and a 20-mil
flexible membrane liner (FML)} was used as a composite layer over the subgrade as shown on
Figure 3-1. A 30-mil textured FML layer was used on all 4:1 slopes. The GCL and FML are
_bonded together at the manufacturer’s plant before delivery to the site in rolls. The composite
GCL/FML were deployed with the GCL side of the composite facing downward and the FML facing
upward. Seams were overlapped and anchored according to the design specification except where
noted otherwise in Table 5-1 or on as-built drawings. FML welding was not necessary since there
was GCL between the two pieces of FML at the overlap. The GCL acts as a seal between the two
pieces of FML.

The final soil cover consisted of an 18-inch layer of cover soil and a 6-inch layer of topsoil. The
cover soil was placed on the FML liner and compacted carefully to prevent damage to the GCL and
- FML liers. Material for the cover soil layer was taken from the LHA AP borrow source. Topsoil
{(which met the design specifications) came from either the borrow source or the LHAAP magazine
area. The topsoil was placed, spread, and lightly compacted to receive vegetation. The landfill
areas’ disturbed ground surface and the topsoil layer were revegetated to protect the cap from erosion

by wind and water.

- TERC No. DACA56-94-D-0620 Page 3 OHM Project No. 17852
LHAAP —Londfill 12 & 16 CAPS December 1998
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Perimeter drainage features, such as berms and swales, were constructed around each landfill to

control long-term erosion and sedimentation.

TERC No. DACA56-94-D-0020 Page 4 OHM Project No. 17852
LHAAP — Landfill 12 & 16 CAPS December 1998
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40 CONSTRUCTION WORK TASKS
The construction work included the following tasks.
4.1 Task 1 - Mobilization

.OHM mobilized key personnel and equipment from the Houston, Texas office in July 1996 and
constructed a temporary support facility east of the entrance to Landfill 16.

4.2  Task 2 — Construction of Access Roads

OHM constructed temporary access roads at the borrow pit and at both landfills.

4.3  Task 3 ~ Preparation of Borrow Source

An area of approximately 8.5 acres was selected as the borrow source. Approximately one foot of
the topsoil at the borrow source was stripped prior to using underlying soil for the cap. The brush
and grubbed material was stockpiled and burned. The borrow source was cleared and grubbed in
increments as material was required in order to minimize the area exposed to wind and rain.

4.4  Task 4 ~ Installation of Stormwater Controls

A silt fence was erected around the borrow source and each landfill to control silt migration caused

by stormwater. Silt fencing was also used in the ditches along the borrow source access road to

minimize sedimentation.

TERC No. DACA56-94-D-0020 Page 6 OHM Project No. 17852
LHAAP — Landfill 12 & 16 CAPS December 1998
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4.5  Task5 - Preliminary Site Survey

A land surveyor licensed in the State of Texas performed the following work:

¢ Set up control points
e Set grade stakes at the landfills

o Prepared drawings showing the locations and elevations of the control points
OHM personnel used the control points to replace grade stakes as the work progressed.
4.6  Task 6 - Construction and Operation of LF 12 & LF 16 Stockpiles
4.6.1 Sub-task 6.1 - Clear Stockpile Area

OHM cleared areas at Landfill 12 and Landfill 16 to receive treated soil. The tree stumps and brush

were stockpiled and burned as discussed previously regarding the borrow source.
4.6.2 Sub-task 6.2 ~ Construction of Stormwater Diversion Berms At Stockpile

- OHM installed berms at the stockpiles to divert stormwater run-on around the treated contaminated
materials. A silt fence was constructed at each stockpile to control sediments from the disturbed area.
Plastic sheets were used to cover the stockpiles. Soil was excavated at the borrow pit using an

" excavator and hauled to the stockpiles by dump truck.
4.6.3 Sub-task 6.3 - Handling the Treated Contaminated Soil Stockpile
Radian International stockpiled treated contaminated soil delivered to each landfill. OHM

decontaminated equipment on a temporary decon pad before leaving the stockpile. A bulldozer was

- utilized to build a stockpile of treated material with sloping sides.

TERC No. DACA56-94-D-6020 : Page 7 ' OHM Project No. 17852
LHAAP — Landfill 12 & 16 CAPS December 1998
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4.7  Task 7 - Air Monitoring

OHM performed perimeter air monitoring to ensure employees were properly protected when

handling the treated stockpiles.
4.8  Task 8 — Construction of LF 12 and LF 16 Cap
 4.8.1 Sub-task 8.1 - Clear and Proofroll

OHM cleared and proofrolled the landfill cap areas as required in the Work Plan Specification
Section 02110 - Clearing and Gfubbing. The tree stumps and brush were removed and stockpiled
outside the landfill boundary and burmed. A water truck was used to proofroll the surface. The
landfill surface was cleared and grubbed in increments as the work progressed, in order to minimize

the disturbed area exposed to wind and rain.
4.8.2 Sub-task 8.2 - Place Grading Layer

The grading layer consisted of treated soils, supplemented by clean fill soils (clay) from the borrow
source as required to achieve the lines and grades in the final landfill design drawings and

‘Specification Section 02444 - Subgrade Layer.

OHM placed and compacted treated soils from the stockpile. Treated soils from the stockpile were
spread over the landfill area to the lines and grades shown on the as-built drawings (Appendix A).
The first 8-inch loose lift was compacted by 5 passes of the compactor. Subsequent lifts were
~ placed in 8-inch loose lifts at a moisture content within 3 percent of optirﬁum and compacted to 90
percent Standard Proctor density by ASTM D 698. Field density tests were performed on éach of
the compacted layers to verify the degree of compaction. The tests were performed at a rate of 1 per
10,000 square feet per lift (at a minimum). The in-place density tests were confirmed by
ASTM D 2922. Compacted lifts were scarified at least 6 inches prior to placing the next lift. Debris

from demolition of ekisting pavement and other features were spread in the lower lifts. Debris were

TERC No. DACA56-94-D-0020 Page 8 ' OHM Project No. 17852
LHAAP — Landfill 12 & 16 CAPS _ _ December 1998
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not placed in the top 18 inches of the grading layer. Large debris were placed at least 3 feet below
the top of the grading layer.

In LF 12, approximately 2,000 cubic yards of treated soil and 34,496 cubic yards of borrow source
clay were placed in the grading layer (subgrade). The finished subgrade is shown on Drawing
LF-12-1 in Appendix A.

In LF 16, approximately 35,840 cubic yards of treated soil and 10,581 cubic yards of imported clay
were placed in the grading layer. The finished subgrade is shown on Drawing LF-12913-16 in
~ Appendix A.

The final surface was smooth-rolled, inspected, and approved by USACE representatives prior to

placing GCL liner.
483 Sub-task 8.3 — Installation of GCL/FML

The GCL and FML liners were installed to the limits shown on the design drawings and as required
in Specification Sections 02271 and 02442. Storage of materials on-site, placement, overlaps,
placement in anchor trenches, ballasting to prevent uplift by wind, and repairs were inspected by
USACE representative. Special care was taken when the surface conditions were wet to avoid
damage to the GCL.

The panel layouts of the liners for LF-12 and LF-16 are shown on drawings in Appendix A.
4.8.4 Sub-task 8.4 — Placement of Cover Layer

Soils at the borrow pit were mixed as necessary during excavation and loading to reduce the
likelihood of using high-plasticity clays in the cover soil. This procedure was rarely necessary. An

excavator loaded dump trucks at the borrow pit. The trucks dumped the soil on the working surface

of the landfill cap. A motor grader, bulldozer, compactor, and water truck spread and compacted

TERC No. DACA56-94-D-0020 FPage 9 OHM Project No. 17852
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the soil over the landfill cap to the lines and grades shown on the design drawings. The cover layer
material was placed in 12-inch loose lifts at a moisture content within 3 percent of optimum and
compacted to 90 percent Standard Proctor demsity as required in Specification Section
02221-Coversoil and Topsoil. Field density tests were performed on each of the compacted layers
at the specified frequency to verify the degree of compaction. The first lift was walked in using the

bulldozer (not the compactor) to avoid damaging the underlying GCL/FML .

In LF 12, approximatety 19,080 cubic yards of soil were placed in the cover layer. The finished

cover layer is shown on Drawing “Cover” in Appendix A.

In LF 16, approximately 36,972 cubic yards of soil were placed in the cover layer. The finished

cover layer is shown on Drawing 12913-16 in Appendix A.
4.8.5 Sub-task 8.5 ~ Placement of Topsoil .

The topsoil was placed and lightly compact in one lift over the cover layers to the lines and grades

shown on the design drawings and as required in Specification Section 02221-Coversoil and Topsoil.

In LF 12, approximately 7,632 cubic yards of soil were placed in the topsoil. The finished cap is
shown on Drawing FINIS2 in Appendix A.

InLF 16, approximately 14,292 cubic yards of soil were placed in the topsoil. The finished cap is
shown on Drawing FINIS2 in Appendix A.

4.8.6 Sub-task 8.6 — Construction of Landfill Drainage
Drainage swales were constructed around the landfills to the lines and grades shown on the design

drawings with some exceptions noted on the drawings. Soil excavated to construct the swales was

spread over disturbed areas in the immediate vicinity of the work.

TERC No. DACAS56-94-D-0020 Page 10 OHM Project No. 17852
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4.8.7 Sub-task 8.7 - Vegetation of the Landfill Cap Surface

| Both landfill caps were revegetated as described in Specification Section 02930 - Establishment of
Turf. The grass seed mix used was appropriate to the region and planting season. Turf

establishment is complete at LF 12, while summer seeding will take place at LF 16 next spring.

4.9 Task 9 - Demobilization

All equipment including trailers were demobilized in October 1998. Housckeeping was performed

to leave the Site(s) free of debris.
4.10 Task 10 - Plugging and Abandonment of Groundwater Wells

A well driller licensed in the State of Texas plugged and abandoned the existing monitoring wells
within the limits of the new landfill caps as required in Specification Section 02671 - Ground-Water
Monitoring Wells. Debris were disposed of in accordance with the Waste Management Plan. Well
locations are shown in the construction drawings included as Appendix A (Drawing C). All
abandonment documentation was submitted to the Texas Department of Water Resources as per their

requirements.
4.11 Task 11 — Demolition of Existing Features

OHM demolished existing stormwater culverts, pavement, signage and power/light poles in the

vicinity of Landfills 12 and 16 as required in Specification Section 02050 - Demolition.
Debris disposed of in the landfills included:
« Metal fence and gate

» Corrugated metal pipe culverts

» Concrete debris stacked on Landfill 12

TERC No. DACA56-94-D-0020 Page 11 ' OHM Project No. 17852
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» Concrete, bentonite and PVC pipe from abandoned monitoring wells
» Lighting / power poles

» Electric Cable

« Asphalt paving from Landfill 16

» Road signs and posts

« (ravel from on-site roads.

Debris were disposed of in the landfill in accordance with the Waste Management Plan. This is

- -shown on Drawings C07 and C14.
5.0 PROJECT VARIANCES AND AMENDMENTS

“During the construction of the landfills, the design and construction details were subjected to
variances and amendments to adapt to the changing field conditions in accordance with good
engineering practices. The variances and amendments made are listed in Table 5-1. The original
design drawings were revised to include these changes and are included under separate cover

“Variances and Amendments” in Appendix A.

TERC No. DACA56-94-D-0020 Page 12 o OHM Project No. 17852
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TABLE 5-1

C-07 Piezometer Well #PZ 12-01 does not appear on drawings to be
demolished. LF-12.

C-08 There is no definite toe grades set for sub-grade at Station 1+50
nor 14+00. Had to field fit sub-grade toes. LF-12

C-08 AL-1 points to 2 monument that does not exist, should point to
PI #1, elevation should be 202.62 instead of 199.60. LF-12

C-08 2-95 points to a monument that does not exist. Should point to
Station 0+00 elevation 199.04, LF-12

C-08 Curve Data, Delta is wrong, should be 46 degrees, 33 minutes,

"t 17 seconds instead of 48 degrees, 00 minutes, 28 seconds. LF-

12

C-08 Vertical alignment, finished elevation is wrong. Add .5 (tenths)

to finish elevation because of Drawing C-11 stating only 12 inch
total coversoil and 6 inch topsoil originally. LF-12

C-08 The major discrepancies occur between the plan view drawing
(C-8) of the landfill and the various cross sections of the landfill
at various stations along the baseline. The discrepancies occurs
between the scaled distance from the baseline to the toe at sub-
grade on the plan view as compared to this distance as shown at
the various cross sections. LF-12

C-11 Incorrect amount of coversoil (18" coversoil) LF-12 & LF-16.
C-11 Anchor Trench detail #2 does not reflect trench to be excavated
at true toe as detail #1 does. LF-12 & LF-16. Anchor Trench
was excavated using detail #2.

C-08 Treated soil placed from Station 8+00 to Station 12+50 east side
of baseline approximately 100 feet. LF-12
C-09 Concrete from north end of LF-12 (existing) moved to low area

of LF-12 Station 4+50 — 5+00, approximately 175 feet east of
baseline. LF-12

C-09 Bridge lift of approximately 3 feet of borrow clay placed west
side of baseline LF-12 approximately 75 feet West from Station
12+50 to 14+00. LF-12

C-08 No information was given on the cross sections for elevations for
radius at Station 1+43 and Radius at Station 14+05, both radius
elevations were placed by contour elevations & percent fall of
known elevations adjacent to radius. LF-12

C-09 Elevations from Station 7+00, 100 feet East of Baseline to
Station 8+00, 100 feet East of Baseline changed, also elevations
from Station 7+00 to Station 8+00 on Crown (East Side)
changed. These changes were made due to elevation errors on
the cross sections. LF-12

C-09 Piezometer well PZ.12-01 removed at Station 6+50,

TERC No. DACA56-94-D-0020 ~ Page 13 : OHM Project No. 17852
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TABLE 5-1

approx1mate1y 75 fee East of the Basehne LF 12

C-09 PPE placed at Station 13+50, 50 feet West of the Baseline, PPE
consists of sarans & tyvex used from sump concrete sampling
phase. LF-12

C-08 Modifications to anchor trench from Station 4430, West toe to

Station 4+82, West toe. Modifications were made to insure
complete coverage of Landfill 12. LF-12

C-09 Cover material placed from Station 1+43, 150 feet to 250 feet
East of the Baseline to Station 6+50, 150 feet to 250 feet East of
the Baseline. This area of placement is flood prone low area.
LF-12

C-09 Berm placed from Station 6+50, 150 feet East of the Baseline to
175 feet East of the Baseline to Station 11450, 50 feet East of the
Baseline. LF-12

C-14 Iron ore road placed on Landfill 16 — West to East.

C-14 Monitor Wells #16-7, 16-8, 16-9, 16-10, 16-11, 122, 16-1, 16-2,
16-3, and 16-4 were abandoned and removed. LF-16

C-14 Concrete from sump demolition & monitor well abandonment

was placed at Station 5+50, 150 feet North to 250 feet North of |
the Baseline to Station 7+00, 150 feet North to 250 feet North of
the Baseline. LF-16

C-16 Treated material placed from Stat1on 3+50, 100 feet North to 165
feet North of the Baseline to Station 8+00, 200 feet North to 265
feet North of the Baseline. Also treated material placed from
Station 4+00 Baseline to 60 feet North of the Baseline to Station
7+00, 100 feet North to 160 feet North of the Baseline. LF-16
C-16 Concrete placement from Radian was placed from Station 6+50,
50 feet North of the Baseline to 150 feet South of Baseline to
station 8+50, 50” feet North of Baseline to 250 feet South of
Baseline. LF-16

C-18 Detail #1 40 mil geomembrane liner is changed to 20 mil
geomembrane liner. Also cover soil on Detail #1 shows 12
inches of coversoil — changed to 18 inches of cover soil.

C-16 Asphalt placed from Station 3+00 to Station 5+00, 100’ to 200’
South of Baseline. Asphalt was from asphalt pad at station
1+00, 100’ South of Baseline. LF-16

C-16 Bricks from Radian International placed at Statlon 6+50, 100’
North of Baseline, Station 7+50, 150° South of Baseline, Station
5+50, 100’ South of Baseline, and Station 7+00, 100’ North of
Baseline 16.

C-17 Liner material from Radian Intemational was placed at Station
5425, 150° South of the Baseline in Grid #35. LF-16

TERC No. DACA56-94-D-0020 Page 14 OHM Project No. 17852
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TABLE 5-1
C-17 55-gallon drums filled with grout from Radian International were
placed at Station 4+75, 175° South of Baseline in Grid #27. LF-16
C-16 Berm placed from Station 6425, from South toe to 250° North on
East side of LF-16 {See detail on Sheet C-16)
C-17 Placement of 30 mil liner, to be used as 20 mil — Panels P-252,
P-263 )
C-10 Perimeter fence placement LF-12
C-17 Perimeter fence placement F-16
C-20 Perimeter ditches at LF-12 & LF-16 were excavated with a
minimum excavation to best meet the existing topography.
C-17 Subgrade at stations 3+00, 100° North to Station 5+00 |

approximately 200’ North was raised 3 to 4 tenths because of
existing evidence of contamination.

C-15&C-16 MW 16-8 not shown on drawing raised 8’ to accept fill in the
| area.
C-16 New toe and crown, office fence left in place.
C-16 Baseline used for LF construction.
C-16, C-17 EZY Bag and woven fabric placed.
C-17 Silt fencing placed to reduce water flow to swale area.
TERC No. DACA36-94-D-0020 _ Page 15 OHM Project No. 17852
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APPENDIX A

CONSTRUCTION AS-BUILT DRAWINGS
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LANDFILL. 12 AS-BUILTS

DRAWING DESCRIPTION DRAWING NAME/NUMBER
1. Plan View Contours Top Soil TOP SOIL
2. Plan View Contours Cover Soil COVER
3. Plan View Contours Subgrade LF-12-1
4. Liner Panel Layout 12PNL
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NOTE: P—068 IS LOCATED

P-69

P-72

P-70

P-71

P-73

P-75

P-77

P-76

P-79

P-83

P-78

P-80

P—86

P-88

P-90

P-—-84
P—-85
P-87

P-82

SEITWEEN P—=06/ AND T—=51

GENERAL NOTES:

1.

ROLLS USED FOR THIS PROJECT
WERE 17.5'x200° FOR 20 MIL,
AND 17.5x170° 30 MIL TEXTURED.

. TEXTURED 50 MIL WAS USED ON ALL

SLOPES WHERE INDICATED IN THE DRAWING.
PANEL BREAKS ARE ACTUAL.

P—-81

P-94

P-95

SCALE

40

P-89

80

P-91

P-98

P-92

P—101

P-103

-\

P~-107

P—-106

P—-109

P-111

P-114

P—-116

P—-117

P-118

P-120

P—-123

P—-124

P-127

P-128

P—-155

P—-156

P—-130

P-132

P—134

P-139
P—140

P-136

P—-142

P—143

P-146

P—149

P—147

P—151

P—-148

P-150

P—-152

P—-153

P-154

P—-158

P—157

P-159|P-160

P-119

P-121

P-122

P-125

P-126

P—-129

P—144
P—145

P-141

P-138

P—-137

P-135

P—-133

P—-131

PANEL REPAIR LOG
PATCHES — B

LANDFILL 172

20 MIL SMOOTH GUNSEAL AND 50 MIL
TEXTURED GUNSEAL PANEL LAYOUT

LONGHORN  ARMY AMMUNITION  PLANT
KARNACK, TEXAS

REVISED BY: OHM

DATE: NOVEMBER 1998 1Z2PNL.DWG
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