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2.2.3 Metals CVAA Data
(Mercury)
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2.2.3.1 Summary Data
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LABORATORY REPORT

12/09/08 09:06

L08110782

1 OFL1_A_PROD - Modified 03/06/2008

12/09/2008 09:06Report generated:
1271129PDF File ID:

1

L08110782-01

L08110782-02

L08110782-03

L08110782-04

L08110782-05

L08110782-06

L08110782-07

35AWW01-111908

LHSMW06-111908

LHSMW03-111908

LHSMW07-111908

35AWW05-112108

03SB11-(10-11)

03SB11-(BOTTOM)

Client ID Lab ID Dilution

1

1

1

1

1

1

1

Sample Analysis Summary

Date Received

25-NOV-08

25-NOV-08

25-NOV-08

25-NOV-08

25-NOV-08

25-NOV-08

25-NOV-08

Attention: Jennifer Hoang

Account Name: Shaw E & I, Inc.
ABB Lummus Biulding
3010 Briarpark Drive Suite 4N
Houston, TX  77042

Project Number:

Site:

2773.025
Longhorn AAP

P.O. Number: 389869/ 390836(GWTP)

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

7470A

7470A

7470A

7470A

7470A

7471A

7471A

LONGHORN AAP KARNACK TX
Project:

323

00082175



L08110782

December 9, 2008

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

7

 Mercury
Analyte

U
Qual

0.0001000.000200
ResultCAS. Number

7439-97-6

L08110782-01Sample Number: HYDRAInstrument:

HY.120108.152502File ID:
12/01/2008Run Date:Analyst:
12/01/2008 15:12Cal Date:

15:25Workgroup Number:
Matrix: Analytical Method:Water

35AWW01-111908Client ID:

Sample Tag:01
Dilution:

Units:

WG289327
7470A
ADC
1
mg/L

Collect Date:11/19/2008 15:15

Prep Method:METHOD 12/01/2008 14:22Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

324

00082176



L08110782

December 9, 2008

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

7

 Mercury
Analyte

U
Qual

0.0001000.000200
ResultCAS. Number

7439-97-6

L08110782-02Sample Number: HYDRAInstrument:

HY.120108.152852File ID:
12/01/2008Run Date:Analyst:
12/01/2008 15:12Cal Date:

15:28Workgroup Number:
Matrix: Analytical Method:Water

LHSMW06-111908Client ID:

Sample Tag:01
Dilution:

Units:

WG289327
7470A
ADC
1
mg/L

Collect Date:11/19/2008 12:40

Prep Method:METHOD 12/01/2008 14:22Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

325

00082177



L08110782

December 9, 2008

Report Number:

Report Date  :

3 of

Microbac Laboratories Inc.

7

 Mercury
Analyte

U
Qual

0.0001000.000200
ResultCAS. Number

7439-97-6

L08110782-03Sample Number: HYDRAInstrument:

HY.120108.153126File ID:
12/01/2008Run Date:Analyst:
12/01/2008 15:12Cal Date:

15:31Workgroup Number:
Matrix: Analytical Method:Water

LHSMW03-111908Client ID:

Sample Tag:01
Dilution:

Units:

WG289327
7470A
ADC
1
mg/L

Collect Date:11/19/2008 09:45

Prep Method:METHOD 12/01/2008 14:22Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

326

00082178



L08110782

December 9, 2008

Report Number:

Report Date  :

4 of

Microbac Laboratories Inc.

7

 Mercury
Analyte

U
Qual

0.0001000.000200
ResultCAS. Number

7439-97-6

L08110782-04Sample Number: HYDRAInstrument:

HY.120108.153322File ID:
12/01/2008Run Date:Analyst:
12/01/2008 15:12Cal Date:

15:33Workgroup Number:
Matrix: Analytical Method:Water

LHSMW07-111908Client ID:

Sample Tag:01
Dilution:

Units:

WG289327
7470A
ADC
1
mg/L

Collect Date:11/21/2008 13:05

Prep Method:METHOD 12/01/2008 14:22Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

327

00082179



L08110782

December 9, 2008

Report Number:

Report Date  :

5 of

Microbac Laboratories Inc.

7

 Mercury
Analyte

U
Qual

0.0001000.000200
ResultCAS. Number

7439-97-6

L08110782-05Sample Number: HYDRAInstrument:

HY.120108.153515File ID:
12/01/2008Run Date:Analyst:
12/01/2008 15:12Cal Date:

15:35Workgroup Number:
Matrix: Analytical Method:Water

35AWW05-112108Client ID:

Sample Tag:01
Dilution:

Units:

WG289327
7470A
ADC
1
mg/L

Collect Date:11/21/2008 17:30

Prep Method:METHOD 12/01/2008 14:22Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

328

00082180



L08110782

December 9, 2008

Report Number:

Report Date  :

6 of

Microbac Laboratories Inc.

7

 Mercury, Total
Analyte

U
Qual

0.01120.279
ResultCAS. Number

7439-97-6

L08110782-06Sample Number: HYDRAInstrument:

HY.120108.143811File ID:
12/01/2008Run Date:Analyst:
12/01/2008 14:25Cal Date:

14:38Workgroup Number:
Matrix: Analytical Method:

89.3Percent Solid:

Soil
03SB11-(10-11)Client ID:

Sample Tag:01
Dilution:

Units:

WG289319
7471A
ADC
1
mg/kg

Collect Date:11/18/2008 09:45

Prep Method:7471A 12/01/2008 10:05Prep Date:

U  Not detected at or above adjusted sample detection limit

PQL SDL

NONEPrePrep Method:

329

00082181



L08110782

December 9, 2008

Report Number:

Report Date  :

7 of

Microbac Laboratories Inc.

7

 Mercury, Total
Analyte Qual

0.01180.2940.406
ResultCAS. Number

7439-97-6

L08110782-07Sample Number: HYDRAInstrument:

HY.120108.144551File ID:
12/01/2008Run Date:Analyst:
12/01/2008 14:25Cal Date:

14:45Workgroup Number:
Matrix: Analytical Method:

84.9Percent Solid:

Soil
03SB11-(BOTTOM)Client ID:

Sample Tag:01
Dilution:

Units:

WG289319
7471A
ADC
1
mg/kg

Collect Date:11/18/2008 10:15

Prep Method:7471A 12/01/2008 10:10Prep Date:

PQL SDL

NONEPrePrep Method:

330
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2.2.3.2 QC Summary Data
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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):

Cx = Cs× V f

V i
×D

Where: Example:
Cs = Concentration computed by the data system (ug/L) 0.1
V f = Diluted to Volume (mL) 40
V i = Aliquot Volume (mL) 40
D = Manual dilution factor, if required (10X = 10) 1

Cx = 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):

Cx = Cs× V f

Ws
×D

Where: Example:
Cs = Concentration computed by the data system (ug/L) 0.1
V f = Diluted to volume (mL) 40
Ws = Aliquot weight (g) 0.6
D = Manual dilution factor 1

Cx = Concentration of element in ug/kg 6.67

4.0 Adjusting the concentration to dry weight:

Cdry =
Cx× 100

Px

1 Cx = Concentration calculated as received (wet basis) 6.67
Px = Percent solids of sample (%wt) 80

Cdry = Concentration calculated as dry weight (ug/kg) 8.33

8.33 ug/kg = 0.00833 mg/kg

332
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Metals Digest Log

BLOCK_DIG - Modified 07/22/2008
          PDF ID:
Report generated: 12/01/2008 11:31

Microbac Laboratories Inc.

1263269

Reviewer:Analyst:

WG289276-02

WG289276-03

WG289276-01

L08110782-06

L08110782-07

WG289276-04

WG289276-05

SAMPLE #

.6 g

.6 g

.602 g

.602 g

.601 g

.602 g

.602 g

Initial Amount

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

Final Volume Due Date

12/05/08

12/05/08

Type

BLANK

LCS

REF

SAMP

SAMP

MS

MSD

WG289276

Method:7471A

Analyst:PDM

Workgroup:

Run Date:12/01/2008 10:10

ME405 Revison 8SOP:

Spike Solution:

Spike Witness:

STD30092

SDL

COA13530

COA13324

RGT13349

STD30099

STD30100

COA13407

HNO3 Lot #:

hcl Lot #:

KMnO4 1:1 Lot #:

HG SOIL STD 10PPM Lot #:

HG SOILS ICV Lot #:

Digest tubes Lot #:

92.4 @ 10:25

92.9 @ 10:55

Hotblock Start Temp:
Hotblock End Temp:

Matrix

7

7

7

7

7

7

7

1

2

3

4

5

6

7

Spike Amount

4 mL

4 mL

4 mL

VCSpike Analyst:

333

00082185



Metals Digest Log

BLOCK_DIG - Modified 07/22/2008
          PDF ID:
Report generated: 12/03/2008 11:18

Microbac Laboratories Inc.

1263566

Reviewer:Analyst:

WG289304-02

WG289304-03

L08110782-01

L08110782-02

L08110782-03

L08110782-04

WG289304-01

L08110782-05

WG289304-04

WG289304-05

SAMPLE #

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

36 mL

36 mL

Initial Amount

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

40 mL

Final Volume Due Date

12/05/08

12/05/08

12/05/08

12/05/08

12/05/08

Type

BLANK

LCS

SAMP

SAMP

SAMP

SAMP

REF

SAMP

MS

MSD

WG289304

Method:METHOD

Analyst:ED

Workgroup:

Run Date:12/01/2008 14:22

7040 Revison 11SOP:

Spike Solution:

Spike Witness:

STD30101

VC

COA13530

RGT13349

COA13254

RGT13338

STD30109

HNO3 Lot #:

KMnO4 1:1 Lot #:

H2SO4 Lot #:

K2S2O8 1:1 Lot #:

HG H2O STDS 10PPM Lot #:

92.9 @ 12:00

93.5 @ 14:00

Hotblock Start Temp:
Hotblock End Temp:

Matrix

1

1

1

1

1

1

1

1

1

1

1

2

3

4

5

6

7

8

9

10

Spike Amount

4 mL

4 mL

4 mL

EDSpike Analyst:

334

00082186



Instrument Run Log

Run Log ID: 25502

Page: 1 Approved: December  05, 2008

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HYDRA

ADC

7471A

120108A.PRN

N/A

405 8

Calibration Std:

ICSA:

ICV/CCV Std:

ICSAB:

Post Spike:

Workgroups:

STD30099

N/A

STD30100

N/A

STD30099

289319

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

HY.120108.141543

HY.120108.141735

HY.120108.141922

HY.120108.142115

HY.120108.142300

HY.120108.142505

HY.120108.142700

HY.120108.142851

HY.120108.143047

HY.120108.143254

HY.120108.143445

HY.120108.143628

HY.120108.143811

HY.120108.144018

HY.120108.144358

HY.120108.144551

HY.120108.144735

HY.120108.144932

HY.120108.145127

HY.120108.145321

HY.120108.145508

WG289437-01

WG289437-02

WG289437-03

WG289437-04

WG289437-05

WG289437-06

WG289437-07

WG289437-08

WG289437-09

WG289437-10

WG289276-02

WG289276-03

L08110782-06

WG289319-01

WG289319-01

L08110782-07

WG289276-04

WG289276-05

WG289319-02

WG289437-11

WG289437-12

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Initial Calibration Verification

Initial Calib Blank

CCV

CCB

Method/Prep  Blank

Laboratory Control S

03SB11-(10-11)

Post Digestion Spike

Post Digestion Spike

03SB11-(BOTTOM)

Matrix Spike

Matrix Spike Duplica

Serial Dilution

CCV

CCB

.6/40

.6/40

.602/40

.601/40

.602/40

.602/40

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

L08110782-06

L08110782-06

WG289244-01

L08110782-06

L08110782-06

12/01/08 14:15

12/01/08 14:17

12/01/08 14:19

12/01/08 14:21

12/01/08 14:23

12/01/08 14:25

12/01/08 14:27

12/01/08 14:28

12/01/08 14:30

12/01/08 14:32

12/01/08 14:34

12/01/08 14:36

12/01/08 14:38

12/01/08 14:40

12/01/08 14:43

12/01/08 14:45

12/01/08 14:47

12/01/08 14:49

12/01/08 14:51

12/01/08 14:53

12/01/08 14:55

Seq. File ID Sample ID Prep Dil Reference Date/Time

14 X HG

Comments

Seq. Rerun Dil. Analytes

marginal post spike failure

Reason

Comments:

Maintenance Log ID: 26797

335

00082187



Instrument Run Log

Run Log ID: 25507

Page: 1 Approved: December  05, 2008

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HYDRA

ADC

7470A

120108B.PRN

N/A

404 11

Calibration Std:

ICSA:

ICV/CCV Std:

ICSAB:

Post Spike:

Workgroups:

STD30109

N/A

STD30103

N/A

STD30109

289327

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

HY.120108.150300

HY.120108.150453

HY.120108.150635

HY.120108.150818

HY.120108.151002

HY.120108.151236

HY.120108.151422

HY.120108.151625

HY.120108.151808

HY.120108.151952

HY.120108.152135

HY.120108.152319

HY.120108.152502

HY.120108.152648

HY.120108.152852

HY.120108.153126

HY.120108.153322

HY.120108.153515

HY.120108.153658

HY.120108.153851

HY.120108.154036

HY.120108.154223

WG289505-01

WG289505-02

WG289505-03

WG289505-04

WG289505-05

WG289505-06

WG289505-07

WG289505-08

WG289505-09

WG289505-10

WG289304-02

WG289304-03

L08110782-01

WG289327-01

L08110782-02

L08110782-03

L08110782-04

L08110782-05

WG289304-04

WG289304-05

WG289505-11

WG289505-12

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Calibration Point

Initial Calibration Verification

Initial Calib Blank

CCV

CCB

Method/Prep  Blank

Laboratory Control S

35AWW01-111908

Post Digestion Spike

LHSMW06-111908

LHSMW03-111908

LHSMW07-111908

35AWW05-112108

Matrix Spike

Matrix Spike Duplica

CCV

CCB

40/40

40/40

40/40

40/40

40/40

40/40

40/40

36/40

36/40

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

L08110782-01

WG289304-01

L08110782-05

L08110782-05

12/01/08 15:03

12/01/08 15:04

12/01/08 15:06

12/01/08 15:08

12/01/08 15:10

12/01/08 15:12

12/01/08 15:14

12/01/08 15:16

12/01/08 15:18

12/01/08 15:19

12/01/08 15:21

12/01/08 15:23

12/01/08 15:25

12/01/08 15:26

12/01/08 15:28

12/01/08 15:31

12/01/08 15:33

12/01/08 15:35

12/01/08 15:36

12/01/08 15:38

12/01/08 15:40

12/01/08 15:42

Seq. File ID Sample ID Prep Dil Reference Date/Time

Comments:

Maintenance Log ID: 26797

336

00082188



Data Checklist

Checklist ID: 34115

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

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

01-DEC-2008

ADC

NA

7471A

HYDRA

289319

Calibration/Linearity
ICV/CCV
ICB/CCB
ICSA/ICSAB
CRI
Blank/LCS
MS/MSD
Post Spike/Serial Dilution
Upload Results
Data Qualifiers
Generate PDF Instrument Data
Sign/Annotate PDF Data
Upload Curve Data
Workgroup Forms
Case Narrative
Client Forms
Level X
Level 3
Level 4
Check for compliance with method and project specific requirements
Check the completeness of reported information
Check the information for the report narrative
Primary Reviewer
Secondary Reviewer

Comments

X
X
X

X
X
X
X

X
X
X
X

0782
X

0782

X
X
X

ADC
MMB

Primary Reviewer:
02-DEC-2008

Secondary Reviewer:
05-DEC-2008

Curve Workgroup: 289437

Runlog ID: 25502

337

00082189



Data Checklist

Checklist ID: 34138

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

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

01-DEC-2008

ADC

NA

7470A

HYDRA

289327

Calibration/Linearity
ICV/CCV
ICB/CCB
ICSA/ICSAB
CRI
Blank/LCS
MS/MSD
Post Spike/Serial Dilution
Upload Results
Data Qualifiers
Generate PDF Instrument Data
Sign/Annotate PDF Data
Upload Curve Data
Workgroup Forms
Case Narrative
Client Forms
Level X
Level 3
Level 4
Check for compliance with method and project specific requirements
Check the completeness of reported information
Check the information for the report narrative
Primary Reviewer
Secondary Reviewer

Comments

X
X
X

X
X
X
X

X
X
X
X

0782
X

0782

X
X
X

ADC
MMB

Primary Reviewer:
03-DEC-2008

Secondary Reviewer:
05-DEC-2008

Curve Workgroup: 289505

Runlog ID: 25507

338

00082190



HOLD_TIMES - Modified 03/06/2008

12/08/2008 16:40Report generated
1265151PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG2893197471AAnalytical Method:

03SB11-(BOTTOM)

03SB11-(10-11)

Client ID
 Date

Collected
Date

Extracted Q
Date

Received
Date

Analyzed
Max Hold
Time Ext.

Max Hold
Time Anal

Time Held
Anal.

Time Held
Ext.

11/18/08

11/18/08

11/25/08

11/25/08

12/01/08

12/01/08

28

28

13.0

13.0

12/01/08

12/01/08

28

28

0.191

0.189

 

 

 * EXT = SEE PROJECT QAPP REQUIREMENTS      
 *ANAL = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L08110782

339

00082191



HOLD_TIMES - Modified 03/06/2008

12/08/2008 16:40Report generated
1265151PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG2893277470AAnalytical Method:

35AWW01-111908

35AWW05-112108

LHSMW06-111908

LHSMW03-111908

LHSMW07-111908

Client ID
 Date

Collected
Date

Extracted Q
Date

Received
Date

Analyzed
Max Hold
Time Ext.

Max Hold
Time Anal

Time Held
Anal.

Time Held
Ext.

11/19/08

11/21/08

11/19/08

11/19/08

11/21/08

11/25/08

11/25/08

11/25/08

11/25/08

11/25/08

12/01/08

12/01/08

12/01/08

12/01/08

12/01/08

28

28

28

28

28

12.0

9.87

12.1

12.2

10.1

12/01/08

12/01/08

12/01/08

12/01/08

12/01/08

28

28

28

28

28

0.0433

0.0504

0.0459

0.0477

0.0491

 

 

 

 

 

 * EXT = SEE PROJECT QAPP REQUIREMENTS      
 *ANAL = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L08110782

340
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12/08/2008 16:40Report generated
1265152PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

HY.120108.143445

12/01/08 10:10

12/01/08 14:34

WG289319

WG289276-02

HYDRA

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

7471AMethod:

ADCAnalyst:

L08110782Login Number:

 LCS

 03SB11-(10-11)

 03SB11-(BOTTOM)

WG289276-03

L08110782-06

L08110782-07

HY.120108.143628

HY.120108.143811

HY.120108.144551

12/01/08 14:36

12/01/08 14:38

12/01/08 14:45

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

341
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12/08/2008 16:40Report generated
1265152PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

HY.120108.152135

12/01/08 14:22

12/01/08 15:21

WG289327

WG289304-02

HYDRA

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

7470AMethod:

ADCAnalyst:

L08110782Login Number:

 LCS

 35AWW01-111908

 LHSMW06-111908

 LHSMW03-111908

 LHSMW07-111908

 35AWW05-112108

WG289304-03

L08110782-01

L08110782-02

L08110782-03

L08110782-04

L08110782-05

HY.120108.152319

HY.120108.152502

HY.120108.152852

HY.120108.153126

HY.120108.153322

HY.120108.153515

12/01/08 15:23

12/01/08 15:25

12/01/08 15:28

12/01/08 15:31

12/01/08 15:33

12/01/08 15:35

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01

342

00082194



Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 1265153

08-DEC-2008 16:40

Analytes Concentration Dilution Qualifier

Mercury, Total 10.0100 0.250 U0.0100

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

HY.120108.143445

WG289319

Instrument ID:HYDRA

File ID:

Prep Date:12/01/08 10:10

Run Date:12/01/08 14:34

Analyst:ADC

Workgroup (AAB#): mg/kgUnits:

7471AMethod:

SoilMatrix:

L08110782Login Number: WG289276-02Sample ID:

01-DEC-08Cal ID: HYDRA-DACA56-94-D-0020Contract #:

7471APrep Method:

SDL PQL

SDL

PQL

Method Detection Limit

Reporting/Practical Quantitation Limit

343
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 1265153

08-DEC-2008 16:40

Analytes Concentration Dilution Qualifier

Mercury 10.000100 0.000200 U0.000100

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

HY.120108.152135

WG289327

Instrument ID:HYDRA

File ID:

Prep Date:12/01/08 14:22

Run Date:12/01/08 15:21

Analyst:ADC

Workgroup (AAB#): mg/LUnits:

7470AMethod:

WaterMatrix:

L08110782Login Number: WG289304-02Sample ID:

01-DEC-08Cal ID: HYDRA-DACA56-94-D-0020Contract #:

METHODPrep Method:

SDL PQL

SDL

PQL

Method Detection Limit

Reporting/Practical Quantitation Limit

344

00082196



LCS - Modified 03/06/2008

12/08/2008 16:40Report generated:
1265154PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

HY.120108.143628

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:36

Analyst:ADC

Workgroup (AAB#): mg/kgUnits:

7471APrep Method:

SoilMatrix:

L08110782Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG289276-03Sample ID:

01-DEC-08Cal ID: HYDRA-STDQC Key:

Mercury, Total 800.267 0.260 97.5 - 120

7471AMethod:

Lot#:STD30092

345

00082197



LCS - Modified 03/06/2008

12/08/2008 16:40Report generated:
1265154PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

HY.120108.152319

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:23

Analyst:ADC

Workgroup (AAB#): mg/LUnits:

METHODPrep Method:

WaterMatrix:

L08110782Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG289304-03Sample ID:

01-DEC-08Cal ID: HYDRA-STDQC Key:

Mercury 850.00400 0.00423 106 - 115

7470AMethod:

Lot#:STD30101

346

00082198



WG_MS_MSD_DRYWT - Modified 03/07/2008

12/08/2008 16:40Report generated
1265155PDF File ID:

MATRIX SPIKE AND MATRIX SPIKE DUP (MS/MSD)

Microbac Laboratories Inc.

Mercury, Total

Analyte
MS MSD

0.303 0.302

Found Found

ND 0.298 0.298102 102 0.246

MS MSDMS MSD

Spiked Spiked%Rec %Rec

75 - 125 25

%RPDParent
%Rec
Limits

RPD
Limit Q

L08110782Loginnum:

SOLIDMatrix:

Instrument ID:HYDRA

Parent ID:WG289276-01

Sample ID:

Sample ID:

WG289276-04

WG289276-05

MS

MSD

Method:7471A

Units:mg/kg

Percent Solid:

DACA56-94-D-0020Contract #:

Cal ID: HYDRA- WG289319Worknum:

HY.120108.143811

HY.120108.144735

HY.120108.144932

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

* FAILS %REC LIMIT

# FAILS RPD LIMIT

89.3

NOTE: This is an internal quality control sample.

347
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WG_MS_MSD_DRYWT - Modified 03/07/2008

12/08/2008 16:40Report generated
1265155PDF File ID:

MATRIX SPIKE AND MATRIX SPIKE DUP (MS/MSD)

Microbac Laboratories Inc.

Mercury

Analyte
MS MSD

0.00456 0.00464

Found Found

ND 0.00444 0.00444103 105 1.93

MS MSDMS MSD

Spiked Spiked%Rec %Rec

85 - 115 20

%RPDParent
%Rec
Limits

RPD
Limit Q

L08110782Loginnum:

WATERMatrix:

Instrument ID:HYDRA

Parent ID:WG289304-01

Sample ID:

Sample ID:

WG289304-04

WG289304-05

MS

MSD

Method:7470A

Units:mg/L

DACA56-94-D-0020Contract #:

Cal ID: HYDRA- WG289327Worknum:

HY.120108.153515

HY.120108.153658

HY.120108.153851

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

* FAILS %REC LIMIT

# FAILS RPD LIMIT

NOTE: This is an internal quality control sample.

348
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Microbac Laboratories Inc.

Serial Dilution Report

SERIAL_DIL - Modified 09/22/2008

PDF File ID:

12/08/2008 16:40

1269158

L08110782

HYDRA

WG289319-02 HY.120108.145127 5

WG289319

7471A

ug/L

L08110782-07 HY.120108.144551 1

Mercury 5.18 5    3.47

Analyte Sample Qual Serial Dil % Diff

F

Qual Q

U = Result is below MDL.

F = Result is greater than or equal to MDL and less than the RL.

X = Result is greater than or equal to RL and less than

E = %D exceeds control limit of 10% and initial sample result is greater

Login:

Instrument:

Serial Dil: File ID: Dil: Units:

Method:

Worknum:

Sample: File ID: Dil:

    than or equal to times the MDL.25

25 times the MDL.

349

00082201



POST SPIKE REPORT

POST_SPIKE - Modified 03/06/2008

12/08/2008 16:40Report generated:
1265150PDF File ID:

Microbac Laboratories Inc.

L08110782Sample Login ID:

Instrument ID:

Post Spike ID:

HYDRA

WG289319-01

Sample ID: L08110782-06

HY.120108.144358

HY.120108.143811

1

1

File ID:

File ID:

Dil:

Dil:

Worknum:

Method:

WG289319

7471A

Units: ug/L

SoilMatrix:

N = % Recovery exceeds control limits
F = Result is between MDL and RL
U = Sample result is below MDL.  A value of zero is used in the calculation

0MERCURY

Analyte

Sample
Result

.15

C

1.14 F

Post Spike
Result C

1

Spike
Added(SA)

 114.0

% R

85 - 115

Q
Control
Limit %R

350
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POST SPIKE REPORT

POST_SPIKE - Modified 03/06/2008

12/08/2008 16:40Report generated:
1265150PDF File ID:

Microbac Laboratories Inc.

L08110782Sample Login ID:

Instrument ID:

Post Spike ID:

HYDRA

WG289327-01

Sample ID: L08110782-01

HY.120108.152648

HY.120108.152502

1

1

File ID:

File ID:

Dil:

Dil:

Worknum:

Method:

WG289327

7470A

Units: ug/L

WaterMatrix:

N = % Recovery exceeds control limits
F = Result is between MDL and RL
U = Sample result is below MDL.  A value of zero is used in the calculation

0MERCURY

Analyte

Sample
Result

.1

C

0.930

Post Spike
Result C

1

Spike
Added(SA)

 93.0

% R

85 - 115

Q
Control
Limit %R

351
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INT_CAL_HG_FU - Modified 03/06/2008

12/08/2008 16:40Report generated
1265156PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Mercury

Analyte
WG289437-01 WG289437-02 WG289437-03 WG289437-04 WG289437-05 WG289437-06

0 0.200 1.00 2.00 5.00 10.0

STD STD STD STD STD STD

2362 12728 60329 121354 309866 603237

INT INT INT INT INT INT

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995

7471AAnalytical Method: Instrument ID:HYDRA

Initial Calibration Date:12/01/2008 14:25

L08110782Login Number:

WG289437ICAL Worknum:

WG289319Workgroup (AAB#):

352
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INT_CAL_HG_FU - Modified 03/06/2008

12/08/2008 16:40Report generated
1265156PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Mercury

Analyte

1.000

R Q

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995

7471AAnalytical Method: Instrument ID:HYDRA

Initial Calibration Date:12/01/2008 14:25

L08110782Login Number:

WG289437ICAL Worknum:

WG289319Workgroup (AAB#):

353

00082205



INT_CAL_HG_FU - Modified 03/06/2008

12/08/2008 16:40Report generated
1265156PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Mercury

Analyte
WG289505-01 WG289505-02 WG289505-03 WG289505-04 WG289505-05 WG289505-06

0 0.200 1.00 2.00 5.00 10.0

STD STD STD STD STD STD

2690 12405 55240 111155 275583 548566

INT INT INT INT INT INT

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995

7470AAnalytical Method: Instrument ID:HYDRA

Initial Calibration Date:12/01/2008 15:12

L08110782Login Number:

WG289505ICAL Worknum:

WG289327Workgroup (AAB#):

354

00082206



INT_CAL_HG_FU - Modified 03/06/2008

12/08/2008 16:40Report generated
1265156PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Mercury

Analyte

1.000

R Q

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995

7470AAnalytical Method: Instrument ID:HYDRA

Initial Calibration Date:12/01/2008 15:12

L08110782Login Number:

WG289505ICAL Worknum:

WG289327Workgroup (AAB#):

355

00082207



ICB - Modified 03/06/2008

12/08/2008 16:41Report generated
1265158PDF File ID:

INITIAL CALIBRATION BLANK (ICB)

Microbac Laboratories Inc.

HY.120108.142851

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:28

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7471Method:

L08110782Login Number: WG289437-08Sample ID:

Cal ID: -

Analytes MDL RDL Concentration Qualifier

MERCURY .15 3.75 .15 U

HYDRA 01-DEC-08

SOILMatrix:

356

00082208



ICB - Modified 03/06/2008

12/08/2008 16:41Report generated
1265158PDF File ID:

INITIAL CALIBRATION BLANK (ICB)

Microbac Laboratories Inc.

HY.120108.151625

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:16

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7471Method:

L08110782Login Number: WG289505-08Sample ID:

Cal ID: -

Analytes MDL RDL Concentration Qualifier

MERCURY .1 .2 .1 U

HYDRA 01-DEC-08

WATERMatrix:

357

00082209



CCB - Modified 03/05/2008

12/08/2008 16:41Report generated
1265161PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)

Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Mercury 0.150 3.75 0.150

HY.120108.143254

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:32

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7471AMethod:

L08110782Login Number: WG289437-10Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-DEC-08HYDRA -Cal ID:

* = Result is above RL.

SOILMatrix:

358
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CCB - Modified 03/05/2008

12/08/2008 16:41Report generated
1265161PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)

Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Mercury 0.150 3.75 0.150

HY.120108.145508

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:55

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7471AMethod:

L08110782Login Number: WG289437-12Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-DEC-08HYDRA -Cal ID:

* = Result is above RL.

SOILMatrix:

359
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CCB - Modified 03/05/2008

12/08/2008 16:41Report generated
1265161PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)

Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Mercury 0.100 0.200 0.100

HY.120108.151952

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:19

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7470AMethod:

L08110782Login Number: WG289505-10Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-DEC-08HYDRA -Cal ID:

* = Result is above RL.

WATERMatrix:

360

00082212



CCB - Modified 03/05/2008

12/08/2008 16:41Report generated
1265161PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)

Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Mercury 0.100 0.200 0.100

HY.120108.154223

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:42

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7470AMethod:

L08110782Login Number: WG289505-12Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-DEC-08HYDRA -Cal ID:

* = Result is above RL.

WATERMatrix:

361

00082213



ICV - Modified 03/06/2008

12/08/2008 16:41Report generated
1265157PDF File ID:

INITIAL CALIBRATION VERIFICATION (ICV)
(Alternate Source)

Microbac Laboratories Inc.

Mercury 2 2.21 111 *90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Limit LIMITS

%REC

HY.120108.142700

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:27

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7471AMethod:

L08110782Login Number: WG289437-07Sample ID:

01-DEC-08HYDRA -Cal ID:

STDQC Key:

362

00082214



ICV - Modified 03/06/2008

12/08/2008 16:41Report generated
1265157PDF File ID:

INITIAL CALIBRATION VERIFICATION (ICV)
(Alternate Source)

Microbac Laboratories Inc.

Mercury 2 2.01 101 90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Limit LIMITS

%REC

HY.120108.151422

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:14

Analyst:ADC

Workgroup (AAB#):

ug/LUnits:

7470AMethod:

L08110782Login Number: WG289505-07Sample ID:

01-DEC-08HYDRA -Cal ID:

STDQC Key:

363

00082215



CCV - Modified 03/05/2008

12/08/2008 16:41Report generated
1265159PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Mercury, Total 0.00200 0.00215 108 80 - 120

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

HY.120108.143047

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:30

Analyst:ADC

Workgroup (AAB#):

7471AMethod:

L08110782Login Number: WG289437-09Sample ID:

01-DEC-08HYDRA -Cal ID:

UNITS

mg/L

STDQC Key:

SOILMatrix:

364

00082216



CCV - Modified 03/05/2008

12/08/2008 16:41Report generated
1265159PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Mercury, Total 0.00200 0.00219 110 80 - 120

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

HY.120108.145321

WG289319

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:14:53

Analyst:ADC

Workgroup (AAB#):

7471AMethod:

L08110782Login Number: WG289437-11Sample ID:

01-DEC-08HYDRA -Cal ID:

UNITS

mg/L

STDQC Key:

SOILMatrix:

365

00082217



CCV - Modified 03/05/2008

12/08/2008 16:41Report generated
1265159PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Mercury, Total 0.00200 0.00210 105 80 - 120

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

HY.120108.151808

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:18

Analyst:ADC

Workgroup (AAB#):

7470AMethod:

L08110782Login Number: WG289505-09Sample ID:

01-DEC-08HYDRA -Cal ID:

UNITS

mg/L

STDQC Key:

WATERMatrix:

366

00082218



CCV - Modified 03/05/2008

12/08/2008 16:41Report generated
1265159PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Mercury, Total 0.00200 0.00196 98.0 80 - 120

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

HY.120108.154036

WG289327

Instrument ID:HYDRA

File ID:

Run Date:12/01/2008

Run Time:15:40

Analyst:ADC

Workgroup (AAB#):

7470AMethod:

L08110782Login Number: WG289505-11Sample ID:

01-DEC-08HYDRA -Cal ID:

UNITS

mg/L

STDQC Key:

WATERMatrix:

367

00082219



2.3 General Chemistry Data

368

00082220



2.3.1 Percent Solids Data

369
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2.3.1.1 Raw Data
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LABORATORY REPORT

12/09/08 09:06

L08110782

1 OFL1_A_PROD - Modified 03/06/2008

12/09/2008 09:06Report generated:
1271125PDF File ID:

1

L08110782-06

L08110782-07

03SB11-(10-11)

03SB11-(BOTTOM)

Client ID Lab ID Dilution

1

1

Sample Analysis Summary

Date Received

25-NOV-08

25-NOV-08

Attention: Jennifer Hoang

Account Name: Shaw E & I, Inc.
ABB Lummus Biulding
3010 Briarpark Drive Suite 4N
Houston, TX  77042

Project Number:

Site:

2773.025
Longhorn AAP

P.O. Number: 389869/ 390836(GWTP)

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

D2216-90

D2216-90

LONGHORN AAP KARNACK TX
Project:

371

00082223



L08110782

December 9, 2008

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

2

 Percent Solids
Analyte Qual

1.001.0089.3
ResultCAS. Number

10-02-6

L08110782-06Sample Number: BAL001Instrument:

B1.289169-0149File ID:
12/01/2008Run Date:Analyst:

Cal Date:
09:29Workgroup Number:

Matrix: Analytical Method:Soil
03SB11-(10-11)Client ID:

Sample Tag:01
Dilution:

Units:

WG289169
D2216-90
JDH
1
weight %

Collect Date:11/18/2008 09:45

Prep Method:D2216-90 12/01/2008 09:29Prep Date:

PQL SDL

NONEPrePrep Method:

372
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L08110782

December 9, 2008

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

2

 Percent Solids
Analyte Qual

1.001.0084.9
ResultCAS. Number

10-02-6

L08110782-07Sample Number: BAL001Instrument:

B1.289169-0150File ID:
12/01/2008Run Date:Analyst:

Cal Date:
09:29Workgroup Number:

Matrix: Analytical Method:Soil
03SB11-(BOTTOM)Client ID:

Sample Tag:01
Dilution:

Units:

WG289169
D2216-90
JDH
1
weight %

Collect Date:11/18/2008 10:15

Prep Method:D2216-90 12/01/2008 09:29Prep Date:

PQL SDL

NONEPrePrep Method:

373

00082225



Example Percent Solids Calculations

1.0 Calculating the percent solids of a sample.

%Solids =
WT3−WT1
WT2−WT1

× F

Where:
WT1 = Weight, in grams, of the empty container 1.30 g
WT2 = Weight, in grams, of the container and wet sample 21.274 g
WT3 = Weight, in grams, of the container and dried sample 5.21 g
F = Factor to get units as percent weight 100

%Solids = 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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PERCENT SOLIDS

PERCENT_SOLIDS - Modified 04/24/2008
          PDF ID:
Report generated:

12/01/2008 09:40

Microbac Laboratories Inc.

1262277

L08110548-01

L08110548-02

L08110548-03

L08110548-04

L08110548-05

L08110548-06

L08110548-07

L08110548-08

L08110548-09

L08110548-10

L08110548-11

L08110548-12

L08110548-13

L08110548-14

L08110548-15

L08110548-16

L08110548-17

L08110548-18

L08110548-19

L08110548-20

L08110548-21

L08110548-22

L08110548-23

L08110548-24

L08110550-01

L08110550-02

L08110550-03

L08110550-04

L08110550-05

L08110550-06

L08110550-07

L08110550-08

L08110550-09

L08110550-10

L08110550-11

L08110550-12

L08110550-13

L08110550-14

L08110550-15

L08110550-16

L08110550-17

L08110550-18

SAMPLE NUMBER WET WT 2EMPTY PAN WT 1 DRY WT 3A DRY WT 3B DRY WT 3C

1.32

1.31

1.32

1.27

1.28

1.3

1.29

1.28

1.28

1.28

1.31

1.29

1.29

1.29

1.27

1.29

1.29

1.3

1.3

1.3

1.29

1.3

1.29

1.29

1.29

1.3

1.3

1.3

1.29

1.29

1.29

1.3

1.28

1.3

1.29

1.29

1.31

1.29

1.31

1.32

1.31

1.32

26.24

32.29

19.52

28.93

31.06

38.82

30.24

31.87

31.87

31.87

25.08

28.86

34.94

34.49

38.72

21.5

27.14

29.61

28.9

27.93

24.41

26.67

31.89

33.49

28.98

33.63

33.63

33.63

26.74

26.2

30.55

31.34

28.66

25.84

33.47

26.37

24.45

22.77

31.2

28.88

32.51

28.62

25.85

31.87

19.5

28.56

30.65

38.27

29.92

31.47

31.47

31.47

24.74

28.58

34.5

34.13

38.4

21.28

26.88

29.18

28.44

27.47

24.17

26.59

31.4

33

28.51

33.16

33.16

33.16

26.38

25.82

30.26

30.91

28.11

25.21

33.1

26.01

24.01

22.44

30.65

28.43

31.96

28.3

PERCENT SOLID

98.43

98.64

99.89

98.66

98.62

98.53

98.89

98.69

98.69

98.69

98.57

98.98

98.69

98.92

99.15

98.91

98.99

98.48

98.33

98.27

98.96

99.68

98.40

98.48

98.30

98.55

98.55

98.55

98.59

98.47

99.01

98.57

97.99

97.43

98.85

98.56

98.10

98.46

98.16

98.37

98.24

98.83

PERCENT MOISTURE

WG289169 ADT(on):11/26/2008 15:47Analyst:JDHWorkgroup (AAB#):

D2216-90Method:

SOP:K0003 Rev:9

Instrument:BAL001 ADT(off):12/01/2008 09:29
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PERCENT SOLIDS

PERCENT_SOLIDS - Modified 04/24/2008
          PDF ID:
Report generated:

12/01/2008 09:40

Microbac Laboratories Inc.

1262277

L08110550-19

L08110550-20

L08110550-21

L08110550-22

L08110550-23

L08110550-25

L08110747-01

L08110747-02

L08110782-06

L08110782-07

WG289169-01

WG289169-02

WG289169-03

WG289169-04

WG289169-05

WG289169-06

SAMPLE NUMBER WET WT 2EMPTY PAN WT 1 DRY WT 3A DRY WT 3B DRY WT 3C

1.33

1.3

1.32

1.31

1.31

1.3

1.3

1.32

1.29

1.3

1.3

1.29

1.3

1.28

1.28

1.28

24.99

32.49

30.65

20.69

34.07

32.85

35.12

30.25

28.73

24.03

32.49

28.86

35.12

22.69

32.73

29.53

24.64

32.11

30.05

20.44

33.66

32.27

25.05

21.61

25.8

20.59

32.11

28.58

25.05

22.49

32.42

20.89

PERCENT SOLID

98.52

98.78

97.95

98.71

98.75

98.16

70.22

70.13

89.32

84.87

98.78

98.98

70.22

99.07

99.01

69.42

Analyst:

1.218

1.016

29.78

0.9341

0.9857

30.58

PERCENT MOISTURE

WG289169 ADT(on):11/26/2008 15:47Analyst:JDHWorkgroup (AAB#):

D2216-90Method:

SOP:K0003 Rev:9

Instrument:BAL001 ADT(off):12/01/2008 09:29
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3.0 Attachments
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Microbac Laboratories Inc.
Analyst Listing
December 9, 2008

ADC - ANTHONY D. CANTER AJF - AMANDA J. FICKIESEN ALB - ANNIE L. BROWN
AM - ALISON J. MILLER AML - ANTHONY M. LONG BRG - BRENDA R. GREGORY
CAA - CASSIE A. AUGENSTEIN CAF - CHERYL A. FLOWERS CAH - CHARLES A. HALL
CEB - CHAD E. BARNES CLC - CHRYS L. CRAWFORD CLW - CHARISSA L. WINTERS
CMS - CRYSTAL M. STEPHENS CPD - CHAD P. DAVIS CSH - CHRIS S. HILL
CTB - CHRIS T. BUCINA DDE - DEBRA D. ELLIOTT DEL - DON E. LIGHTFRITZ
DEV - DAVID E. VANDENBERG DGB - DOUGLAS G. BUTCHER DIH - DEANNA I. HESSON
DLB - DAVID L. BUMGARNER DLP - DOROTHY L. PAYNE DLR - DIANNA L. RAUCH
DR - DEANNA ROBERTS DSF - DEBRA S. FREDERICK EAB - EDDIE A. BYERS
ECL - ERIC C. LAWSON ED - EMILY E. DECKER EDA - ERIN D. AGEE
EDH - ETHAN D. MORRIS ERP - ERIN R. PORTER FJB - FRANCES J. BOLDEN
HAV - HEMA VILASAGAR HJR - HOLLY J. REED JBK - JEREMY B. KINNEY
JC - JOHN L. CONLEY JDH - JUSTIN D. HESSON JKP - JACQUELINE K. PARSONS
JKT - JANE K. THOMPSON JWR - JOHN W. RICHARDS JWS - JACK W. SHEAVES
JYH - JI Y. HU KEB - KATHRYN E. BARNES KHR - KIM H. RHODES
KJW - KATIE J. WIEFERICH KRA - KATHY R. ALBERTSON LHT - LANCE H. THOMPSON
LKN - LINDA K. NEDEFF LSB - LESLIE S. BUCINA MDA - MIKE D. ALBERTSON
MDC - MICHAEL D. COCHRAN MES - MARY E. SCHILLING MMB - MAREN M. BEERY
MRT - MICHELLE R. TAYLOR MSW - MATT S. WILSON NPM - NATHANIEL P. MILLER
PDM - PIERCE D. MORRIS RAH - ROY A. HALSTEAD RB - ROBERT BUCHANAN
REK - ROBERT E. KYER RLK - ROBIN L. KLINGER RWC - RODNEY W. CAMPBELL
SAV - SARAH A. VANDENBERG SDH - SHANA D. HINYARD SDL - SHELLY D. LENT
SLM - STEPHANIE L. MOSSBURG SLP - SHERI L. PFALZGRAF SMH - SHAUNA M. HYDE
TDH - TRICIA D. HUCK TIP - TAE I. PARRISH TMB - TIFFANY M. BAILEY
TMM - TAMMY M. MORRIS VC - VICKI COLLIER WTD - WADE T. DELONG
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List of Valid Qualifiers
December  09, 2008

Qualkey: STD

Microbac Laboratories Inc.

Qualifier Description

*
+
<
>
A
B

B3
C

CG
D1
D2
DL
E

E1
E2
E3

EDL
EMPC
F, S
FL
H1
I
J

J,B
J,P
J,S
L
L1
L2
M

M1
M2
M3
N

NA
ND

ND, L
ND, S

NF
NFL
NI
NR
NS
P
Q

Q1
QNS
R1
R2
RA
RE
S

SMI
SP
TIC

TNTC
U
UJ
V1
V2
W
X

X, S
Z

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.
See the report narrative
Analyte present in method blank
Target analyte detected in calibration blank at or above the method reporting limit
Confirmed by GC/MS
Confluent growth
Sample required dilution due to matrix.
Sample required dilution due to high concenration of target analyte.
Surrogate or spike compound was diluted out
Estimated concentration due to sample matrix interference
Concentration estimated. Analyte exceeded calibration range. Insufficient sample for reanalysis.
Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to matrix.
Concentration estimated. Analyte exceeded calibration range. Reanalysis not performed due to holding time requirements
Elevated sample reporting limits, presence of non-target analytes
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additions(MSA)
Free Liquid
Sample analysis performed past holding time.
Semiquantitative result (out of instrument calibration range)
The analyte was positively identified, but the quantitation was below the RL
Analyte detected in both the method blank and sample above the MDL.
Estimate; columns don't agree to within 40%
Estimated concentration; analyzed by method of standard addition (MSA)
Sample reporting limits elevated due to matrix interference
The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
Matrix effect; the concentration is an estimate due to matrix effect.
Matrix spike recovery was high; the assocated blank spike recovery was acceptable.
Matrix spike recovery was low; the assocated blank spike recovery was acceptable.
The spike recovery value is unusable since the analyte concentration is disproportionate to the spike level.
Tentatively identified compound(TIC)
Not applicable
Not detected at or above the reporting limit
Not detected; sample reporting limit (RL) elevated due to interference
Not detected; analyzed by method of standard addition (MSA)
Not found by library search
No free liquid
Non-ignitable
Analyte is not required to be analyzed
Not spiked
Concentrations >40% difference between the two GC columns
One or more quality control criteria fail. See narrative.
Sample integraity was not maintained. See report narrative.
Quantity of sample not sufficient to perform analysis
Duplicate RPD/RSD exceeded the method acceptance limit.
Duplicate RPD/RSD exceeded the laboratory acceptance limit.
Reanalysis confirms reported results
Reanalysis confirms sample matrix interference
Analyzed by method of standard addition (MSA)
Sample matrix interference on surrogate
Reported results are for spike compounds only
Library Search Compound
Too numerous to count
Undetected; the concentration is below the reported MDL.
Undetected; the MDL and RL are estimated due to quality control discrepancies.
CCV recovery was above method acceptance limits. This target analyte was not detected in the sample.
CCV recovery was above method acceptance limits. Insufficient volume for sample reanalysis.
Post-digestion spike for furnace AA out of control limits
Exceeds regulatory limit
Exceeds regulatory limit; method of standard additions (MSA)
Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes
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List of Valid Qualifiers
December  09, 2008

Qualkey: STD

Microbac Laboratories Inc.

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

380

00082232



381

00082233



382

00082234



Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L08110782

2773

2773.025

8

05-DEC-2008

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L08110782-01

L08110782-04

L08110782-05

531241

531247

531249

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

1

2

1

2

1

2

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

1

2

1

2

1

2

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

COOLER

V1

COOLER

V1

COOLER

V1

COOLER

V1

COOLER

V1

COOLER

V1

V1

ORG4

V1

ORG4

V1

ORG4

V1

ORG4

V1

ORG4

V1

ORG4

26-NOV-2008 15:09

28-NOV-2008 17:01

26-NOV-2008 15:09

28-NOV-2008 17:01

26-NOV-2008 15:09

28-NOV-2008 17:02

26-NOV-2008 15:09

28-NOV-2008 17:02

26-NOV-2008 15:09

28-NOV-2008 17:02

26-NOV-2008 15:09

28-NOV-2008 17:02

RLK

TMB

RLK

TMB

RLK

TMB

RLK

TMB

RLK

TMB

RLK

TMB

ERE

ERE

ERE

ERE

ERE

ERE

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

From

To

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

Products

 826-LOW

 826-LOW

 826-LOW
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L08110782

2773

2773.025

8

05-DEC-2008

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L08110782-08

L08110782-01

L08110782-02

L08110782-05

531251

531242

531244

531250

Samplenum

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

Container ID

1

2

1

1

1

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

3

1

2

3

1

2

3

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

PREP

EXTRACT

LOGIN

PREP

EXTRACT

LOGIN

PREP

EXTRACT

COOLER

V1

COOLER

V1

COOLER

W1

DIG

COOLER

W1

DIG

COOLER

W1

DIG

V1

ORG4

V1

ORG4

W1

DIG

METALS

W1

DIG

METALS

W1

DIG

METALS

26-NOV-2008 15:09

29-NOV-2008 11:23

26-NOV-2008 15:09

29-NOV-2008 11:23

26-NOV-2008 15:09

01-DEC-2008 06:45

01-DEC-2008 09:49

26-NOV-2008 15:09

01-DEC-2008 06:45

01-DEC-2008 09:49

26-NOV-2008 15:09

01-DEC-2008 06:45

01-DEC-2008 09:49

RLK

AM

RLK

AM

RLK

VC

RLK

VC

RLK

VC

RLK

RLK

ERE

VC

ERE

VC

ERE

VC

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

Products

Products

 826-LOW

 AG-MS AL AS-MS BA-MS BE-AX CA CD-MS CO-AX CR-M

 AG-MS AL AS-MS BA-MS BE-AX CA CD-MS CO-AX CR-M

 AG-MS AL AS-MS BA-MS BE-AX CA CD-MS CO-AX CR-M
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L08110782

2773

2773.025

8

05-DEC-2008

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L08110782-03

L08110782-03

L08110782-04

L08110782-06

531245

531246

531248

531252

Samplenum

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

Container ID

1

2

1

1

1

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

3

1

2

3

1

2

3

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

PREP

EXTRACT

LOGIN

PREP

EXTRACT

LOGIN

ANALYZ

EXTRACT

COOLER

V1

COOLER

V1

COOLER

W1

DIG

COOLER

W1

DIG

COOLER

W1

DIG

V1

ORG4

V1

ORG4

W1

DIG

METALS

W1

DIG

METALS

W1

WET

METALS

26-NOV-2008 15:09

28-NOV-2008 17:02

26-NOV-2008 15:09

28-NOV-2008 17:02

26-NOV-2008 15:09

01-DEC-2008 06:45

01-DEC-2008 09:49

26-NOV-2008 15:09

01-DEC-2008 06:45

01-DEC-2008 09:49

26-NOV-2008 15:15

26-NOV-2008 15:33

01-DEC-2008 08:31

RLK

TMB

RLK

TMB

RLK

VC

RLK

VC

RLK

JDH

ERE

ERE

ERE

VC

ERE

VC

RLK

PDM

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

Products

Products

 826-LOW

 AG-MS AL AS-MS BA-MS BE-AX CA CD-MS CO-AX CR-M

 AG-MS AL AS-MS BA-MS BE-AX CA CD-MS CO-AX CR-M

 AG AL AS-MS BA BE CA CD CO CR CU DIG-ICP FE HG
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L08110782

2773

2773.025

8

05-DEC-2008

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L08110782-02

L08110782-07

531243

531253

Samplenum

Samplenum

Container ID

Container ID

1

2

1

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

3

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

EXTRACT

COOLER

V1

COOLER

V1

COOLER

W1

DIG

V1

ORG4

V1

ORG4

W1

WET

METALS

26-NOV-2008 15:09

28-NOV-2008 17:01

26-NOV-2008 15:09

28-NOV-2008 17:01

26-NOV-2008 15:15

26-NOV-2008 15:33

01-DEC-2008 08:31

RLK

TMB

RLK

TMB

RLK

JDH

ERE

ERE

RLK

PDM

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

From

From

From

To

To

To

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Products

Products

 826-LOW

 AG AL AS-MS BA BE CA CD CO CR CU DIG-ICP FE HG
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

Alternative 2, MNA with LUCs 
Present Value

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Year FY
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

Present Value (NPV)Capital Costs O & M  Costs

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

December 2009
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

Alternative 2
MNA with LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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$             

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$             

EQUIPMENT

Year 2 MNA

SUBCONTRACTLABOR  MATERIAL

Year 1

DESCRIPTION

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)
Appendix C

Alternative 2
MNA with LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$             

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$             

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$             

Years 6 thru 9

Year 5

Years 3 and 4

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 4 Shaw Project No. 117591

December 2009
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

Alternative 2
MNA with LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$             

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 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 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

Years 15, 20, 25, and 30 LTM

Year 10

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

December 2009
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Year FY Capital Costs
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

Present Value (NPV)O & M  Costs

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

00082337



Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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

** T O T A L ** 860,090$               

DESCRIPTION
Field Work 

EQUIPMENT SUBCONTRACTLABOR  MATERIAL

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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Final Feasibility Study, LHAAP-35A(58)
Appendix C

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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

113,412$                

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

Bioremediation O&M Annual costs
Year 2

O&M FOR 1 YEAR

SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

EQUIPMENT

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

00082339



Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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$               

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$                 

EQUIPMENT SUBCONTRACTLABOR  MATERIAL

Monitoring of 8 wells

DESCRIPTION

Year 2

Year 1

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 6 Shaw Project No. 117591

December 2009
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$                 

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$                 

Years 3 and 4

Year 5

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 6 Shaw Project No. 117591
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$                 

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$                 

** T O T A L ** $404,923

Year 10

Years 6 thru 9

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 6 of 6 Shaw Project No. 117591
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

Present Value

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Year FY Capital Costs
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

Present Value (NPV)O & M  Costs

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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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

In Situ Bioremediation

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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 h/s 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$               

** T O T A L ** 190,712$               

DESCRIPTION
Field Work 

EQUIPMENT SUBCONTRACTLABOR  MATERIAL

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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Final Feasibility Study, LHAAP-35A(58)
Appendix C

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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 eng tech 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

101,397$           

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

In Situ Bioremediation O&M

Bioremediation O&M Annual costs
Year 2

O &M FOR 1 YEAR

SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

EQUIPMENT

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

00082345



Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

MNA/LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

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$               

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$                 

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

Year 2

Year 1

Monitoring of 8 wells

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 6 Shaw Project No. 117591
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Alternative 4
In Situ Bio for Eastern Plume, MNA LUCs; MNA LUCs for Western Plume 

MNA/LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$                 

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$                 

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

Years 3 and 4

Year 5

Years 6 thru 9

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 6 Shaw Project No. 117591

December 2009
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Final Feasibility Study, LHAAP-35A(58)
Appendix C

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

MNA/LUCs

Shaw Environmental, Inc.

          COMPANY NAME: SHAW E & I
         PROJECT LOCATION: KARNACK, TEXAS           DATE: JUNE 2009

Item
NO QTY UNIT UNIT MH TOTAL MH CRAFT $/MH  $  VALUE $/UNIT $  VALUE $/UNIT $  VALUE  $/UNIT $  VALUE TOTAL ($)

EQUIPMENT SUBCONTRACTLABOR  MATERIAL
DESCRIPTION

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$                 

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

** T O T A L ** $625,564

Monitoring of 4 wells

Years 15, 20, 25 and 30 - Cost for 1 Event

MARC No. W912QR-04-D-0027, TO No. DS02
Longhorn Army Ammunition Plant, Karnack, Texas Page 6 of 6 Shaw Project No. 117591

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 II (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 MCLs. 
 
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 (Enclosure1).  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 -3 centimeters per second (cm/s) to 4.6 x 10 -4 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 
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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 
35BWW07 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 (35BWW02 and 35BWW05).  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.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      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 
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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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 3010 Briarpark Drive, Suite 400 
 Houston, Texas 77042 
 (713) 996-4400 
 (713) 996-4436 Fax 
 

 
 
 
 

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 (35BWW01, 35BWW02, 
35BWW04, 35BWW05, 35BWW07, 35BWW08, and LHSMW58).  Monitoring well locations at LHAAP-
35B(37) are shown in Figure 1.  Of the seven shallow wells at LHAAP-35B(37), 35BWW05 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, 67WW03, 67WW04, 67WW05, and 67WW07). 
Monitoring well locations at LHAAP-67 are shown in Figure 2.  Of the six shallow wells at LHAAP-67, 
67WW07 is the only well that does not fully penetrate the uppermost GWBU.  Shaw selected wells 
LHSMWM-58, 35BWW04, and 35BWW08 at LHAAP-35B(37), and 67WW01, 67WW02, and 67WW05 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. 
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Table 1
Monitoring Well Construction Information

LHAAP-35B(37) and LHAAP-67

Well ID Well Diameter 
(inches)

Surface Elevation 
(ft AMSL)

Top of Casing 
Elevation 
(ft AMSL)

Total Borehole 
Depth 

(ft bgs)

Screened Interval 
(ft bgs)

Saturated Interval 
(ft bgs)

Fully 
Penetrating?

35BWW01 4 200.24 202.88 19 9 - 19 10 - 18 Yes
35BWW02 4 201.06 203.95 43 9 - 14 12 - 14 Yes1

35BWW04 4 199.3 202.11 30 20 - 30 19.5 - 29 Yes2

35BWW05 2 200 202.57 36 26 - 36 20 - 35 No
35BWW07 2 200.86 203.53 28.5 18 - 28 19 - 20 Yes
35BWW08 2 201.4 204.12 32.5 22 - 32 21 - 31 Yes2

LHSMW-58 4 200.2 203.5 34 21.4 - 31.4 17 - 33 Yes2

67WW01 4 198.29 201.07 23 12 - 22 14 - 19.5 Yes
67WW02 4 196.73 199.79 26 15 - 25 13.5 - 24 Yes2

67WW03 4 197.32 200.32 24 14 - 24 13 - 22.5 Yes2

67WW04 4 200.05 203.76 23 11 - 21 13 - 20 Yes
67WW05 4 197.48 201.00 27 16 - 26 14 - 26 Yes2

67WW07 4 197.04 200.84 24 14 - 24 14 - 48.5 No

Notes:

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

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

LHAAP-35B(37)

LHAAP-67

LHAAP-35B(37) and LHAAP-67 Groundwater Classification Memorandum  2 of 4  
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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 (V1). 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 
(t1) 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…Vn) removed from well during each successive bail-down and the elapsed time (t1…tn) 
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 
(35BWW04, 35BWW08, and LHSMW58).  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 

Well ID 
Cumulative Volume 

Removed 
(gallons) 

Cumulative 
Recovery Time 

(minutes) 

Calculated 
Yield  
(gpm) 

Calculated 
Yield  
(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 (67WW01, 
67WW02, and 67WW05).  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.  
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Table 3 
LHAAP-67 Aquifer Testing Results 

Well ID 
Cumulative Volume 

Removed 
(gallons) 

Cumulative 
Recovery Time 

(minutes) 

Calculated 
Yield  
(gpm) 

Calculated 
Yield  
(gpd) 

67WW01 9 94 0.096 138 
67WW02 10 115 0.087 125 
67WW05 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. 
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 3010 Briarpark Drive, Suite 400 
 Houston, Texas 77042 
 (713) 996-4400 
 (713) 996-4436 Fax 
 

 
 
 
 

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 (4.6x10-4 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 (cm3/s) / Saturated Surface Area (cm2) = 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 2.7x10-4 cm/s to 7.8x10-4 cm/s, with 
aquifer yields ranging from 125 to 170 gallons per day.  The left hand black curve on the figure below 
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(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 1x10-4 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. 

 
(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) Shaw Environmental, Inc.

Current (Recent) Maximum 
Concentration at the Source      

(μg/L)

Attenuation Period Assuming an 
Instantaneous Source

(years)

Attenuation Period Assuming a 
Continuous Source for 10 years

(years)

No Degradation 34 26.4  (37.2) 32  (45.6)

Half-life = 20 years 34 22.2  (27.6) 27.6  (37.7)

Half-life = 2 years 34 8.5  (10.3) 14.5  (17.5)

No Degradation 330 32.6  (41.9) 39  (47)

Half-life = 45 years 330 30.5  (38.5) 37  (43.3)

Half-life = 4.5 years 330 19.3  (19.8) 25.6 (26.2)

No Degradation 58 20.4  (25.4) 26.5  (29.9)

Half-life = 3.62 years 58 11.8  (16) 18  (21.2)

Half-life = 0.362 years 58 2  (3.6) 10.2  (11.1)

Notes:
µg/L       micrograms per liter
MCL      maximum contaminant level
Values in Red are based on larger size of plume (350 ft x 300 ft x 16.8 ft)

Trichloroethene (TCE),   MCL = 5.0 μg/L

1,1-dichloroethene (1,1-DCE),   MCL = 7.0 μg/L

Table 2 
Estimated Time for PCE, TCE and 1,1,DCE Concentrations at the Source to be Reduced to MCLs

by Natural Attenuationfor LHAAP- 35B (37)

Tetrachloroethene (PCE),   MCL = 5.0 μg/L

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas 1 of 2

Shaw Project No. 845714
June 2006

00082383



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.

Current (Recent) Maximum 
Concentration at the Source 

(μg/L)

Attenuation Period Assuming an 
Instantaneous Source

(years)

Attenuation Period Assuming a Continuous 
Source for 10 years

(years)

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)

No Degradation 380 15  (165.1) 33.9  (352.4)
Half-life = 3.62 years 380 8.2  (20.1) 20.1  (34.3)
Half-life = 0.362 years 380 2  (2.6) 11.3  (11.7)

No Degradation 27 5.3  (57.5) 19  (178.2)
Half-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)

No Degradation 1800 8.4 26.9

Half-life = 15 years 1800 7.1 22

Half-life = 1.5 years 1800 3.2 12.9

No Degradation 33 6.4 22
Half-life = 20 years 33 5.8 19.6
Half-life = 2 years 33 3.2 13.1
Notes:

µg/L       micrograms per liter
MCL      maximum contaminant level
Values in Red are based on an average hydraulic conductivity of 4.6 x 10-4 cm/s.

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

1,1,2-Trichloroethane (1,1,2-TCA),   MCL = 5 μg/L

Trichloroethene (TCE),   MCL = 5.0 μg/L

1,1-dichloroethene (1,1-DCE),   MCL = 7.0 μg/L

1,2-dichloroethane (1,2-DCA),   MCL = 5.0 μg/L

1,1,1-Triichloroethane (1,1,1-TCA),   MCL = 200 μg/L

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas 1 of 1

Shaw Project No. 845714
June 2006
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