
LONGHORN ARMY 
AMMUNITION PLANT 

KARNACK, TEXAS 
 
 

ADMINISTRATIVE 
RECORD 

 
 

Volume 4 
 

2016 
 

Bate Stamp Numbers 
00362035 – 00403508 

 
Prepared for 

Department of the Army 
Longhorn Army Ammunition Plant 

 
1976 – 2016 





 
QUARTERLY EVALUATION REPORT 
3RD QUARTER (July - September) 2012 

GROUNDWATER TREATMENT PLANT 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 

Prepared For: 

U.S. Army Corps of Engineers 

Prepared By: 

AECOM Technical Services 

April 2013 

00362035



 
QUARTERLY EVALUATION REPORT 
3RD QUARTER (July - September) 2012 

GROUNDWATER TREATMENT PLANT 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 

Prepared For: 

U.S. Army Corp of Engineers 

Tulsa District 

Prepared By: 

AECOM Technical Services, Inc. 

Contract No. W912DY-09-D-0059 

Task Order No. DS01 

April 2013 

00362036



Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

iii 

Table of Contents 

EXECUTIVE SUMMARY .......................................................................................................... viii 

1 EVALUATION OF GWTP ................................................................................................. 1-1 

1.1 Treatment Configuration .......................................................................................... 1-1 

1.2 Work Performed at the GWTP ................................................................................ 1-2 
1.2.1 Major Maintenance .................................................................................................. 1-2 
1.2.2 Emergency Responses ............................................................................................. 1-3 
1.2.3 Routine Maintenance ............................................................................................... 1-3 

1.2.3.1 Safety ............................................................................................................... 1-4 
1.2.3.2 Lubrication ....................................................................................................... 1-4 
1.2.3.3 Air Compressors .............................................................................................. 1-4 
1.2.3.4 Belt Press and Waste Disposal ......................................................................... 1-4 
1.2.3.5 Catalytic Oxidation & Continuous Emission Monitor System ........................ 1-4 
1.2.3.6 Sand Filter ........................................................................................................ 1-4 
1.2.3.7 pH and ORP Meters ......................................................................................... 1-5 
1.2.3.8 Well Field......................................................................................................... 1-5 
1.2.3.9 Miscellaneous .................................................................................................. 1-5 

1.2.4 Routine Maintenance (LHAAP-16) ......................................................................... 1-6 
1.2.5 Routine Maintenance (Potable Water Wells) .......................................................... 1-6 

1.3 Annual Waste Analysis .............................................................................................. 1-6 

1.4 Fluidized Bed Reactor Operations ........................................................................... 1-6 

1.5 Process Chemical Usage at GWTP ........................................................................... 1-6 

2 EVALUATION OF LHAAP-18/24 ICT EFFECTIVENESS ........................................... 2-1 

2.1 Sampling Activities .................................................................................................... 2-1 

2.2 Performance of Plume Capture ................................................................................ 2-1 

2.3 Quantity of Water Extracted from LHAAP-18/24 ................................................. 2-3 

2.4 Groundwater Treatment Plant Sampling and Analysis ......................................... 2-4 
2.4.1 Weekly Perchlorate Sampling.................................................................................. 2-4 
2.4.2 Biweekly Sampling .................................................................................................. 2-4 
2.4.3 Monthly Metals Sampling........................................................................................ 2-4 
2.4.4 Quarterly Sampling .................................................................................................. 2-5 
2.4.5 Additional Treated Water Discharge Sampling ....................................................... 2-5 

3 EVALUATION OF LHAAP-16 EXTRACTION SYSTEM .............................................. 3-1 

3.1 Quantity of Groundwater Extracted from LHAAP-16 .......................................... 3-1 

00362037



 
Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

iv 

3.2 Groundwater Elevation ............................................................................................. 3-1 

4 GROUNDWATER MONITORING AT LHAAP-18/24 .................................................... 4-1 

5 QUALITY CONTROL ........................................................................................................ 5-1 

5.1 Project Information ................................................................................................... 5-1 

6 TREATED GROUNDWATER USED FOR REINJECTION .......................................... 6-1 

6.1 Reinjection Volumes .................................................................................................. 6-1 

7 AIR MONITORING ........................................................................................................... 7-1 

8 COMMENTS AND RESPONSES ..................................................................................... 8-1 

9 REFERENCES ................................................................................................................... 9-1 

00362038



 
Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

v 

List of Figures 

Figure ES-1: Groundwater Recovery – LHAAP-18/24 & LHAAP-16 

Figure ES-2: Treated Water Injected in LHAAP-18/24 from September 2007 through September 
2012 

Figure ES-3: Water Treated Monthly from October 2007 through September 2012 

Figure 2-1: Quarterly Extraction Rate 

List of Tables 

Table 1-1: Process Chemicals Delivered and Used 

Table 2-1: Monthly Groundwater Extraction Quantities (gallons) 

Table 2-2: Weekly Perchlorate Sample Results 

Table 2-3: Bi-Weekly Analytical Sampling Results for July 2012 

Table 2-4: Bi-Weekly Analytical Sampling Results for August 2012 

Table 2-5: Bi-Weekly Analytical Sampling Results for September 2012 

Table 3-1: Groundwater Extraction Quantities (gallons) 

Table 3-2: Groundwater Elevations at LHAAP-16 Piezometers and Monitoring Wells 

Table 4-1: Semi-Annual Monitoring Well Analytical Sampling Results 

Table 4-2: Groundwater Elevations at LHAAP-18/24 Piezometers and Monitoring Wells 

List of Appendixes 

APPENDIX A: ICT Layout & GWTP Process Flow Diagram 

APPENDIX B: Groundwater Elevation Contour Maps 

APPENDIX C: Groundwater Isoconcentration Maps 

APPENDIX D: Monitoring Wells Time-Series Plots 

APPENDIX E: Analytical Data for the 3rd Quarter 2012 

00362039



 
Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

vi 

Acronyms and Abbreviations 

AECOM AECOM Technical Services, Inc. 

AMCV Air Monitoring Concentration Value 

amsl Above Mean Sea Level 

cfm Cubic Feet Per Minute 

CD Compact Disc 

CEM Continuous Emission Monitoring 

COC Chemical of Concern 

CDAP Chemical Data Acquisition Plan 

DVQ Data Validation Qualifier 

ESL Effects Screening Level 

FBR Fluidized Bed Reactor 

gph Gallons Per Hour 

gpm Gallons Per Minute 

GWTP Ground Water Treatment Plant 

HDPE High Density Polyethylene 

HCl Hydrochloric Acid 

ICT Interception-Collection Trench 

IRA Interim Remedial Action 

J+ Estimated Biased High 

lbs/hr Pounds Per Hour 

LHAAP Longhorn Army Ammunition Plant 

MAL Minimum Analytical Level 

MC Methylene Chloride 

Mg(OH)2 Magnesium Hydroxide 

mg/L Milligram Per Liter 

mV Millivolt 

NA Not Applicable 

NaOH Sodium Hydroxides 

ORP Oxidation-Reduction Potential 

PID Photoionization Detector 

ppm Parts Per Million 

00362040



 
Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

vii 

psi Pounds Per Square Inch 

ROD Record of Decision 

Shaw Shaw Environmental, Inc. 

TAC Texas Administrative Code 

TCE Trichloroethylene 

TCEQ Texas Commission On Environmental Quality 

tpy Tons Per Year 

U Non-Detect 

UEP Unlined Evaporation Pond 

ug/L Microgram Per Liter 

USEPA United States Environmental Protection Agency 

VOC Volatile Organic Compounds 

00362041







 
Quarterly Evaluation Report - 3rd Quarter 2012 
Longhorn Army Ammunition Plant April 2013 

x 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000
O

ct
-0

7

Ja
n-

08

Ap
r-

08

Ju
l-0

8

O
ct

-0
8

Ja
n-

09

Ap
r-

09

Ju
l-0

9

O
ct

-0
9

Ja
n-

10

Ap
r-

10

Ju
l-1

0

O
ct

-1
0

Ja
n-

11

Ap
r-

11

Ju
l-1

1

O
ct

-1
1

Ja
n-

12

Ap
r-

12

Ju
l-1

2

Ga
llo

ns
 

Figure ES-2 
Treated Water Injected in LHAAP-18/24 from September 2007 

Through September 2012 
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Figure ES-3 
Water Treated Monthly from October 2007 through September 

2012 
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1-1

1 EVALUATION OF GWTP 

The groundwater at LHAAP-18/24 is believed to have been contaminated by infiltration from an 
Unlined Evaporation Pond (UEP) that was used to store manufacturing wastewater and from 
burning trenches, and other industrial processes used to flash pyrotechnic, propellant, and 
explosive waste streams. 

The GWTP also receives flow from eight extraction wells at LHAAP-16. Those extraction wells 
were installed in 1996 and 1997 as part of a treatability study. The wells are located between the 
landfill at LHAAP-16 and Harrison Bayou. The groundwater at LHAAP-16 is largely 
contaminated with chlorinated ethenes and perchlorate. 

1.1 Treatment Configuration 

The GWTP was not operational between May 24, 2012 and September 6, 2012, due to 
malfunction of the scrubber unit associated with the catalytic oxidizer. Since September 6, 2012, 
the GWTP has operated without air abatement equipment. Otherwise, the GWTP performed as 
designed. Operations in September occurred on September 6, 19, 24, and 27, 2012. Flow rates 
for the treatment processes for metals and VOCs ranged between 167 to 192 gallons per minute 
(gpm). The process flow diagram is included as Figure A-2 of Appendix A. The treatment 
configuration of the plant at these rates (with minor variations) is as follows: 

Pretreatment 
Settings 

Tank 200-A 
MgOH Mixing 

Tank 200-B 
NaOH Mixing 

Tank 200-C 
Polymer Mixing 

Tank 300 feed line 
to Air Stripper 

pH Adjustment 9.0 10.5 NA 5.0 to meet 8.0 
release from stripper 

Feed Pump Settings 
Speed 100% 
Stroke 100% 

10 gph MgOH 

Speed 100% 
Stroke 100% 

9.0 gph NaOH 

Speed 90% 
Stroke 100% 
40 gph water 

Speed 80% 
Stroke 80% 
10 gph HCl 

Notes: 
gph gallons per hour 
HCl  hydrochloric acid 
MgOH  magnesium hydroxide 
NaOH  sodium hydroxide 

Air Compressors K-700A K-700B K-701

Air Pressure Settings 88 psi 88 psi 105 psi 

Notes: 
psi pounds per square inch 

00362045





























Table 2-2: Weekly Perchlorate Sample Results

Influent

Daily Average 
Concentration

Daily Maximum 
Concentration

Result 
(ug/L)

Result 
(ug/L)

DVQ

LH18/24-SP650-6000-Grab 7/30/2012 6 13 2 NA 0.2 U Yes
LH18/24-SP650-6004-Grab 9/11/2012 6 13 2 NA 0.2 U Yes
LH18/24-SP140-7003-Grab 9/11/2012 6 13 NA 7,530 NA NA NA
LH18/24-SP650-6006-Grab 9/19/2012 6 13 2 NA 8.92 J+ No*
LH18/24-SP650-6008-Grab 9/24/2012 6 13 2 NA 0.2 U Yes

LH18/24-SP650-6008-COMP 9/24/2012 6 13 2 NA 0.2 U Yes

Notes:

Operations did not resume until September 6, 2012

ɛg/L - micrograms per liter

DVQ - data validation qualifier

J+ - extimated biased high

MAL - minimum analytical level

NA - not applicable

U - non detect

* No discharge to Harrison Bayou occurred. Limit meets daily maximum limit.

Sample ID
Date 

Sampled

Effluent Limitation for Discharge 
(ug/L) per Table 2 of ROD

MAL
Effluent Does 

Concentration 
Meet Discharge 
Limit? (Yes/No)

Page 1 of 1
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Table 2-3: Bi-Weekly Analytical Sampling Results for July 2012

Daily
Average 

Concentration

Daily
Maximum 

Concentration
MAL

VOLATILES ug/L ug/L ug/L ug/L

1,1,1-Trichloroethane 3417 7230 10 NA NA
1,1,2-Trichloroethane 102.5 216.9 10 NA NA
1,1-Dichloroethane 6633 14032 10 NA NA
1,1-Dichloroethene 119 253 NA NA NA
1,2-Dichloroethane 85 181 10 NA NA
o-Xylene 1132 2395 NA NA NA
Acetone 85 181 10 NA NA
Benzene 85 181 10 NA NA
Carbon Tetrachloride 1708 3615 10 NA NA
Chlorobenzene 22300 47180 50 NA NA
Chloroform 26954 57025 10 NA NA
Ethylbenzene 39.5 83.6 NA NA NA
m,p-Xylenes 803 1699 20 NA NA
Methylene Chloride 39.5 83.6 NA NA NA
Styrene 2829 5987 NA NA NA
Tetrachloroethene 85.4 180.7 10 NA NA
Toluene 1980 4189 10 NA NA
Trichloroethene 85 181 10 NA NA
Vinyl Chloride 34 72 10 NA NA

ANIONS mg/L mg/L mg/L mg/L

Chloride NA NA NA NA NA
Sulfate NA NA NA NA NA

PERCHLORATE ug/L ug/L ug/L ug/L

Perchlorate 6 13 NA 0.20 U Yes

METALS ug/L ug/L ug/L ug/L

Hexavalent Chromium 58 124 NA NA NA
Lead 2.2 4.6 NA NA NA
Selenium 5.7 12 NA NA NA
Silver 1.4 3 NA NA NA

Notes:

ɛg/L - micrograms per liter

DVQ - data validation qualifier 

MAL - minimum analytical level 

mg/L - milligrams per liter 

NA - not applicable 

ROD - Record of Decision

U - non detect

Result DVQ

Sample Location
Sample Identification

Sample Date
Sample Type

Effluent

Does 
Concentration 

Meet 
Discharge 

Limits? 
(Yes/No)

LH18/24-SP650-6000
30-Jul-12

GRAB
Effluent Limitation for Discharge (ug/L) per 

Table 2 of ROD

Page 1 of 1
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Table 2-4: Bi-Weekly Analytical Sampling Results for August 2012

Daily
Average 

Concentration

Daily
Maximum 

Concentration
MAL

VOLATILES ug/L ug/L ug/L ug/L

1,1,1-Trichloroethane 3417 7230 10 0.5 U Yes
1,1,2-Trichloroethane 102.5 216.9 10 0.5 U Yes
1,1-Dichloroethane 6633 14032 10 0.25 U Yes
1,1-Dichloroethene 119 253 NA 1 U Yes
1,2-Dichloroethane 85 181 10 0.307 J Yes
o-Xylene 1132 2395 NA 0.5 U Yes
Acetone 85 181 10 5 U Yes
Benzene 85 181 10 0.25 U Yes
Carbon Tetrachloride 1708 3615 10 0.5 U Yes
Chlorobenzene 22300 47180 50 0.25 U Yes
Chloroform 26954 57025 10 0.25 U Yes
Ethylbenzene 39.5 83.6 NA 0.5 U Yes
m,p-Xylenes 803 1699 20 1 U Yes
Methylene Chloride 39.5 83.6 NA 0.5 U Yes
Styrene 2829 5987 NA 0.25 U Yes
Tetrachloroethene 85.4 180.7 10 0.5 U Yes
Toluene 1980 4189 10 0.5 U Yes
Trichloroethene 85 181 10 1.6 Yes
Vinyl Chloride 34 72 10 26.3 Yes

ANIONS mg/L mg/L mg/L mg/L

Chloride NA NA NA NA NA
Sulfate NA NA NA NA NA

PERCHLORATE ug/L ug/L ug/L ug/L

Perchlorate 6 13 NA NA NA

METALS ug/L ug/L ug/L ug/L

Hexavalent Chromium 58 124 NA NA NA
Lead 2.2 4.6 NA 5 U Yes
Selenium 5.7 12 NA 10 U Yes
Silver 1.4 3 NA 5 U Yes

Notes:

��g/L - micrograms per liter

DVQ - data validation qualifier 

MAL - minimum analytical level 

mg/L - milligrams per liter 

NA - not applicable 

ROD - Record of Decision

U - non detect

Effluent Limitation for Discharge (ug/L) per 
Table 2 of ROD

Result DVQ

Sample Location
Sample Identification

Sample Date
Sample Type

Effluent

Does 
Concentration 

Meet 
Discharge 

Limits? 
(Yes/No)

LH18/24-SP650-6001
2-Aug-12

GRAB

Page 1 of 1
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Table 2-5: Bi-Weekly Analytical Sampling Results for September 2012

Daily
Average 

Concentration

Daily
Maximum 

Concentration
MAL

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

1,1,1-Trichloroethane 3417 7230 10 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
1,1,2-Trichloroethane 102.5 216.9 10 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
1,1-Dichloroethane 6633 14032 10 0.25 U 7.98 J NA NA 0.25 U NA NA Yes
1,1-Dichloroethene 119 253 NA 1 U 66.1 NA NA 1 U NA NA Yes
1,2-Dichloroethane 85 181 10 0.5 U 23.4 J NA NA 0.5 U NA NA Yes
o-Xylene 1132 2395 NA 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
Acetone 85 181 10 2.72 UJ 125 U NA NA 5 U NA NA Yes
Benzene 85 181 10 0.25 U 6.25 U NA NA 0.25 U NA NA Yes
Carbon Tetrachloride 1708 3615 10 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
Chlorobenzene 22300 47180 50 0.25 U 3.9 J NA NA 0.25 U NA NA Yes
Chloroform 26954 57025 10 0.25 U 12.1 J NA NA 0.25 U NA NA Yes
Ethylbenzene 39.5 83.6 NA 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
m,p-Xylenes 803 1699 20 1 U 25 U NA NA 1 U NA NA Yes
Methylene Chloride 39.5 83.6 NA 0.5 U 5,000 NA NA 0.5 U NA NA Yes
Styrene 2829 5987 NA 0.25 U 6.25 U NA NA 0.25 U NA NA Yes
Tetrachloroethene 85.4 180.7 10 0.5 U 20.5 U NA NA 0.5 U NA NA Yes
Toluene 1980 4189 10 0.5 U 12.5 U NA NA 0.5 U NA NA Yes
Trichloroethene 85 181 10 1.41 5,290 NA NA 1.67 NA NA Yes
Vinyl Chloride 34 72 10 6.61 113 NA NA 5.04 NA NA Yes

ANIONS mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Chloride NA NA NA 1,140 NA NA NA NA 979 983 NA
Sulfate NA NA NA 8.66 J NA NA NA NA 22.6 22.7 NA

PERCHLORATE ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Perchlorate 6 13 NA 8.18 7,530 8.92 J+ 0.2 U 0.2 U Yes

METALS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Hexavalent Chromium 58 124 NA 10 UJ 10 UJ NA NA 10 UJ 10 UJ Yes
Lead 2.2 4.6 NA 1 U NA NA NA NA 1 U 1 U Yes
Selenium 5.7 12 NA NA NA NA NA NA NA NA NA NA NA NA
Silver 1.4 3 NA 1 U NA NA NA NA 1 U 1 U Yes

Notes:

��g/L - micrograms per liter

DVQ - data validation qualifier 

MAL - minimum analytical level 

mg/L - milligrams per liter 

NA - not applicable 

ROD - Record of Decision

U - non detect

Result DVQ Result DVQ

Does 
Concentration 

Meet 
Discharge 

Limits? 
(Yes/No)

GRAB Composite
Effluent Limitation for Discharge (ug/L) per 

Table 2 of ROD
Result DVQ Result DVQ Result DVQ

LH18/24-SP650-6004 LH18/24-SP140-7003 LH18/24-SP650-6006 LH18/24-SP650-6008 LH18/24-SP650-6008
11-Sep-12 11-Sep-12 19-Sep-12 24-Sep-12

Sample Location
Sample Identification

Sample Date
Sample Type

Effluent Influent Effluent Effluent Effluent

24-Sep-12
GRAB GRAB GRAB

Page 1 of 1
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3-1

3 EVALUATION OF LHAAP-16 EXTRACTION SYSTEM 

The extraction system at LHAAP-16 was not operational during the 3rd
 quarter of 

2012. 

3.1 Quantity of Groundwater Extracted from LHAAP-16 

The quantity of groundwater extracted on a monthly basis is presented on Table 3-1. No 
extraction from LHAAP-16 occurred in the 3rd quarter 2012. 

3.2 Groundwater Elevation 

The groundwater elevations of the piezometers are presented on Table 3-2. 

00362063



Table 3-1: Groundwater Extraction Quantities (gallons)

Jul-12 Aug-12 Sep-12

0 0 0

Note: LHAAP-16 system was not operating during this timeframe 
due to equipment break-down.  Service has since been restored.

Page 1 of 1
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Table 3-2: Groundwater Elevations at LHAAP-16 Piezometers and Monitoring Wells

Location ID Date
Reference 
Elevation

Depth to Water
Groundwater 

Elevation

16PZ-1 09/05/2012 199.44 29.72 169.72

16PZ-2 09/05/2012 199.75 30.10 169.65

16PZ-3 09/05/2012 198.61 28.87 169.74

16PZ-4 09/05/2012 198.81 29.25 169.56

16PZ-5 09/05/2012 198.31 28.91 169.40

16PZ-6 09/05/2012 198.61 29.21 169.40

16PZ-7 09/05/2012 200.10 30.28 169.82

16PZ-8 09/05/2012 199.93 30.48 169.45

16PZ-9 09/05/2012 196.49 27.90 168.59

16PZ-10 09/05/2012 196.65 27.44 169.21

16PZ-11 09/05/2012 198.88 29.09 169.79

16PZ-12 09/05/2012 199.00 29.30 169.70

16PZ-13 09/05/2012 196.58 26.90 169.68

16PZ-14 09/05/2012 196.09 26.83 169.26

16PZ-15 09/05/2012 191.93 22.73 169.20

16PZ-16 09/05/2012 190.79 21.65 169.14

16PZ-17 09/05/2012 186.67 19.10 167.57

16PZ-18 09/05/2012 185.99 17.58 168.41
16PZ-19 09/05/2012 183.98 17.20 166.78
16PZ-20 09/05/2012 183.12 14.90 168.22

16WW12 09/05/2012 188.81 20.45 168.36

16WW14 09/05/2012 198.87 27.79 171.08

16WW22 09/05/2012 200.13 30.60 169.53

16WW25 09/05/2012 188.77 21.32 167.45

16WW26 09/05/2012 188.83 20.17 168.66

16WW29 09/05/2012 178.24 11.17 167.07

16WW30 09/05/2012 178.47 11.60 166.87

16WW31 09/05/2012 202.78 32.87 169.91

16WW33 09/05/2012 203.09 32.75 170.34

16WW35 09/05/2012 191.23 20.70 170.53

16WW36 09/05/2012 190.94 20.15 170.79

Piezometers

Monitoring Wells

Page 1 of 1
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