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J - Estimated: The analyte was positively identified; the quantitation is an estimation due to
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concentration with a high bias in the sample.
U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring wells 16WW13 and 16WW?25 are shown on this map due to the lateral bounds of the

treatment area; however, these are intermediate zone wells and are not being used to monitor
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Trichloroethene 5.8 ] )
- - § DPT-16
Vinyl chloride 05U ] ® 1
] ]
1] ] 16WW13
] @DPT’_-1 7 5}\ 1012212020
I ] Perchlorate 0.05U
,l DP-;:" 8 cis-1,2-Dichloroethene 620 0 20 40
L I Trichloroethene 1,100 [ — Feet
=~y Viny! chloride 8.8
$ Shallow Well Location U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
B Intermediate Well Location TULSA, OKLAHOMA
@ Direct Push Injection Point
—|> Groundwater Flow Direction (October 2020) | 'l | ]
1]
f___} Target In Situ Reaction Zone '
[ LHAAP-16 Landiill Fence .
Notes: Flgure 2-12
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. COC Concentrations in Groundwater
2. Qualifiers: f H :
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to Landfill BIOb,amer #1 ’ Quarter 3 (OCtOber 2020)
N discrepancies in meeting certain analyte-specific quality control criteria. First Annual RA-O Report
S U - Undetected: The analyte was analyzed for, but not detected. LHAAP-16
S 3. Monitoring wells 16WW13 and 16\WW25 are shown on this map due to the lateral bounds of the
| treatment area; however, these are intermediate zone wells and are not being used to monitor LONGHORN ARMY AMMUNITION PLANT
9| performance of the shallow zone ISB treatment in this area. KARNACK, TEXAS
®
)

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_1_Qtr3.mxd
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T~
1 DP';,—O1
! ©
16RWO1 | 16RW04
112212021 ! DP02 112812021
Perchlorate 0.05UJ /] ] Perchlorate 0.328J
] y - -
\ os-1,2-Dichloroehene 120 \Q § DPT03 cis-1,2-Dichloroethene 130
Trichloroethene 2,900 ,’ @ ,’ Trichloroethene 2,800
Vinyl chloride 5U ! DPT04 Vinyl chloride 5U
1 ©f
I ’ 16WW26
I 112112021
1 ©1
" ] Perchlorate 0.05U
] 5 Pee & Gs-1,2-Dichloroethene | 54
16RW02 ,’ ,’ Trichloroethene 1,000
12212071 ] 2P Vinyl chioride 14
] @ ]
Perchlorate 0.05UJ ] DPT'08
dis-1,2-Dichloroehene | 05U 1 i 16WW25
Trichloroethene 19 " ,’ 1/21/2021
Vinyl chioride 05U ] DPT’,-09 Perchlorate 05U
,’ @ ] cis-1,2-Dichloroethene 05U
” DPT‘-.1 0 Trichloroethene 05U
'l ® ’l Vinyl chloride 05U
] y
] DPTA1
O
—1 DP.Tr!1 2
® 1 .
& 16RW03 »
,l 16RW05
’l &— 1/29/2021
LHAAP-1 6 PT‘-'1 3 Plerchlorgte 05U
] cis-1,2-Dichloroethene 15
,’ Trichloroethene 05U 16wwa42
DPTA4 Vinyl chioride 05U 1/28/2021
161W09 H Perchiorale 005U
1/26/2021 15 cis-1,2-Dichloroethene 98
Perchlorate Trichloroethene 059J
cis-1,2-Dichloroethene Vinyl chloride 05U
Trichloroethene
Vinyl chioride Teww13
ﬁ\ 1/22/2021
Perchlorate 0.05UJ
cis-1,2-Dichloroethene 190 0 20 40
ol [ — YN

Trichloroethene

Vinyl chloride

1.1

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

4 Shallow Well Location
ﬂ Intermediate Well Location

@ Direct Push Injection Point

| l LHAAP-16 Landfill Fence

2. Qualifiers:

Date: 1/26/2022

—|> Groundwater Flow Direction (January/February 2021)

[::} Target In Situ Reaction Zone

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to

discrepancies in meeting certain analyte-specific quality control criteria.
UJ - Undetected estimated: The analyte was analyzed for but, was not detected. Even though

the analyte was not detected, certain discrepancies in meeting analyte specific quality control were

not met.
U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring wells 16WW13 and 16WW?25 are shown on this map due to the lateral bounds of the

treatment area; however, these are intermediate zone wells and are not being used to monitor

il

A

Figure 2-13
COC Concentrations in Groundwater

First Annual RA-O Report

LHAAP-16
LONGHORN ARMY AMMUNITION PLANT

Landfill Biobarrier #1, Quarter 4 (January 2021)

KARNACK, TEXAS

performance of the shallow zone ISB treatment in this area.

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_1_Qtr4.mxd
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Figure 2-14
Concentration Trends, 16WW26, Landfill Biobarrier #1

-=@== Groundwater Elevation
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Figure 2-15
Concentration Trends, 16WW42, Landfill Biobarrier #1

—=@= Groundwater Elevation
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16PM03 .
311772020 P
Perchlorate 400 ,' 'l
cis-1,2-Dichloroethene | 6,600 ,l 161W01 16PM14
Trichloroethene 9,700 1 % | 3/10/2020
Vinyl chloride 370 ,' 16I\'N02 Perchlorate 2U
" 'l cis-1,2-Dichloroethene | 3,500
] I Trichloroethene 4,900
16WW16 16?‘,:;; !b 1{(;PM11 / Vinyl chloride 110
3111/2020 16EW,J 2B 16P'_M08 161W03
Perchlorate 510 'l N I 3/25/2020
cis-1,2-Dichloroethene | 13,000 16PMO04 ,' &16EW10 Perchlorate 20
Trichloroethene 27,000 ,' !$16PM07-S $11 %';l\l\m :;.% cis-1,2-Dichloroethene | 14,000
Viny! chloride 300 16PMO1 16'_PM07-D Tlrlchloroetlhene 8,000
M6EW13 Vinyl chloride 160
[ * |
AN
161wod | 1605
3/10/2020 I & j
Perchlorate NA fewos [ 16EW09
cis-1,2-Dichloroethene NA ,' 4 16PM06
Trichloroethene NA .' 3/10/2020 R
Vinyl chloride NA 16EW14B (Perchlorate 2U
16EV.V1 4 9% H cis-1,2-Dichloroethene | 42,000 31172020
,' I|Trichloroethene 44,000 Plerchlora.te 2U
16PM02 16IW07 'l Vinyl chioride 1700 C|s.-1,2-D|chIoroeﬂ1ene 19,000
3/17/2020 I ] Trichloroethene 18,000
Perchlorate 2U 16“’,:’08 & ,' Vinyl chloride 180
CIS.-1 ,2-Dichloroethene | 3,200 ,l 16PM 6'? 16PM12 16WW35
Trichloroethene 21,000 I P H 3/111/2020
Vinyl chloride 16EW15 " Perchlorate 560
TEm—— cis-1,2-Dichloroethene | 4,000
16PN09 Tlrichloroellhene 11,000
371012020 Vinyl chloride 82
LHAAP-16 Perchlorate 2U
cis-1,2-Dichloroethene 250
Trichloroethene 680 0 15 30
Vinyl chloride 7.8 w1 Feet
U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT

4 Shallow Extraction, Injection, or Monitoring Well

ﬂi‘ Intermediate Well Location

Groundwater Flow Direction (March 2020)

'::} Target In Situ Reaction Zone

L
] LHAAP-16 Landfill Fence

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:
U - Undetected: The analyte was analyzed for, but not detected.

3. NA - Not Analyzed
4. Monitoring well 16WW35 is shown on this map due to the lateral bounds of the treatment area;
however, this is an intermediate zone well and is not being used to monitor performance of the

shallow zone ISB treatment in this area.

TULSA, OKLAHOMA

4N ,,

Figure 2-16

COC Concentrations in Groundwater

Landfill Biobarrier #2, Quarter 1 (March 2020)

First Annual RA-O Report
LHAAP-16

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Date: 1/26/2022

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_2_Qtr1.mxd



01080999

16PM03 T —
7/20/2020 'l' £6E\I'y11
Perchlorate 245 H 'l
ds-1,2-Dichloroehene | 8,300 ! 161W01 16PM14
Trichloroethene 9,100 " S 712012020
Vinyl chloride 320 ,l 16102 Perchlorate 0435
'l I cis-1,2-Dichloroethene 3,300
16EW12 ,' Trichloroethene 5,100
16WW16 I ¢4 b 16PM11 Vinyl chioride 150
71412020 16EW12B coyos @
Perchiorate 442 ! N ! 161W03
?Z ;h,f)rzéc;gzemene ;::gg . eplﬁ we imep stsEW10 712812020
. : ) H ] - $1 6PM13-S  |Perchlorate 1.85
Vinyl chioride 430 16':.’"04 16PM07-D 16PM13-D (o7 5 Dichioroethene | 14,000
16PMO1 ]16EW13,' Trichloroethene 13,000
i %! & 16PM10-D Vinyl chioride 460
! ! 16PM10-S
16I:.N05 & "l
1(‘3'|W05‘30 16PM06 16EW09
,' 7/20/2020
1%EW1 4B Perchlorate 05U 16WW36
1 6EV\'; 14 && |cis-1,2-Dichloroethene | 49,000 711412020
! Trichloroethene 58,000 ||Perchlorate 05U
16I\.N 07 1[Viny chioride 2,100 cis-1,2-Dichloroethene | 29,000
16PM02 ! 'l Trichloroethene 25,000
7120/12020 16IV¥08 & '| Vinyl chloride 320
Plerchlora.lte 0.0686 J ,l I $1 6PM12 16WW35
cis-1,2-Dichloroethene | 4,800 ,, 16PM95 7/14/2020
Trichloroethene 31,000 ]
Viny! chioride 110 16EW1 5$ { i -
——J cis-1,2-Dichloroethene 1,700
Trichloroethene 9,500
16PM09 Vinyl chloride 93
7/20/2020
LHAAP_1 6 Perchlorate 0.05U
cis-1,2-Dichloroethene 520
Trichloroethene 1,400 0 15 30
Vinyl chloride 23 s 1 Feet
U.S. ARMY CORP OF ENGINEERS

4 Shallow Extraction, Injection, or Monitoring Well

ﬂi‘ Intermediate Well Location
= » Groundwater Flow Direction (July 2020)

[::} Target In Situ Reaction Zone

] LHAAP-16 Landfill Fence

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to

discrepancies in meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring well 16WW35 is shown on this map due to the lateral bounds of the treatment area;

however, this is an intermediate zone well and is not being used to monitor performance of the
shallow zone ISB treatment in this area.

Date: 1/26/2022

TULSADISTRICT
TULSA, OKLAHOMA

4N ,,

Figure 2-17

COC Concentrations in Groundwater

Landfill Biobarrier #2, Quarter 2 (July 2020)

First Annual RA-O Report
LHAAP-16

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_2_Qtr2.mxd
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16PM03 ———
I ===
10/26/2020 ] 16EW11
Perchlorate 360 —_— ,' & "
cis-1,2-Dichloroethene | 5,700 ,' 1
Trichloroethene 12,000 I ;6"’",01 16PM14
- - I
Vinyl chloride 370 ] 16IV£I02 10/26/2020
,' & 1 Perchlorate 01U
,l ,l cis-1,2-Dichloroethene | 3,200
16WW16 16EW12 16PM08 Trichloroethene 5,400
10/8/2020 ! &% p 16PM11 Vinyl chloride 140
16EW12B 4
Perchlorate 480 H "
cis-1,2-Dichloroethene | 17,000 'l " I 161W03
Trichioroetene 32,000 16PM04 H &16EW10 101132020
Vinyl chioride 470 ! I$16PMO7-S ¢ 16PM13.S  |Perchioral 0.0876J
161W04 ~ 16pmo7-D 16PM13-D  [cis-1,2-Dichloroethene | 11,000
{; 6PMO01 "1 6EW13 ,l Trichloroethene 10,000
i %! £16PM10-D Vinyl chioride 530
,l I 16PM10-S
] 161W05
! 1
16IW06 16PM06 16EW09
4 10/26/2020
I Perchlorate 0.05U 16WW36
16EW14B [¢is-1 2-Dichloroethene | 47,000 10/13/2020
16PM02 Via &% ’
10/62512?120 16EW14 Trichloroehene 85,000 ||Perchiorate 0.167
,' I|Vinyl chloride 1,800 cis-1,2-Dichloroethene | 26,000
Perchlorate 0.05U 16wo7 ! T
: : i I richloroethene 22,000
cis-1,2-Dichloroethene | 8,800 I ] . -
. 16IW08 I Vinyl chloride 180
Trichloroethene 65,000 : 4 | 16PM12
Vinyl chloride 240 i s % T6WW35
I 16PMO05
I H 10/13/2020
i & 1
16EW15 'l Perchlorate 565
] cis-1,2-Dichloroethene | 1,600
Trichloroethene 11,000
16PM09 Vinyl chioride 97
10/26/2020
LHAAP_1 6 Perchlorate 0.0253 J
cis-1,2-Dichloroethene 1,000
Trichloroethene 2,000 0 15 30
Vinyl chloride 47 s 1 Feet
U.S. ARMY CORP OF ENGINEERS
4 Shallow Extraction, Injection, or Monitoring Well TULSA DISTRICT
. . TULSA, OKLAHOMA
ﬂi‘ Intermediate Well Location
= » Groundwater Flow Direction (October 2020)
—— [
[__} Target In Situ Reaction Zone b l | ] .
[
] LHAAP-16 Landfill Fence N
Notes: .
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. Flgure 2-18
2. Qualifiers: . .
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to COC Concentrations in Groundwater
discrepancies in meeting certain analyte-specific quality control criteria. Landfill Biobarrier #2, Quarter 3 (October 2020)
U - Undetected: The analyte was analyzed for, but not detected. : ~
§ 3. Monitoring well 16WW35 is shown on this map due to the lateral bounds of the treatment area; First Annual RA-O Report
% however, this is an intermediate zone well and is not being used to monitor performance of the LHAAP-16
Q| shallow zone ISB treatment in this area. LONGHORN ARMY AMMUNITION PLANT
1) KARNACK, TEXAS
®
Q
Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_2_Qtr3.mxd



01081001

16PM03
1/22/2021 [~
Perchlorate 330J 'l {; 6EW11
- - I
cis-1,2-Dichloroethene :
. 5,300 ,' 1 16PM14
Trichloroethene 9,800 I 16IW{J1 21212021
Vinyl chioride ! g
y S0 I Perchiorate 0648
1 161W02 dis-1,2-Dichloroethene | 3,500
1 ’
\ ,' H Trichloroethene 3,800
1 GE{N 12 ,l Vinyl chioride 130
] &% 16PM11
16WW16 16EW’;2B 16P|ﬁ)8 161W03
13
11202021 I i 1/26/2021
Perchiorae 309 " “ 'l Perchlorate 05U
cis-1,2-Dichloroethene 2,800 16PM04 { ] £16EW10 cis-1,2-Dichloroethene 12,000
i ! 1$16PM07-S 416PM13-S -
Trichloroethene 5,700 161W04 16;°M07-D 16PM13-D Trichloroethene 8,800
Vinvl chioride 10 H : Vinyl chloride 3,700
y 16PMO01 'l16EW13,'
I
! I 4 16PM10-D
H ,' 16PM10-S
16IW05 |
i ®
?IWOG 16PM06 16EW09
,l A4 [ 2/2/2021
16EW145 l' P'er1Ch2|0;t(:1I th 32.2:0‘: 16WW36
. cis-1,2-Dichloroethene
16EW14 &% : ’
16PM02 / i ,' Trichloroethene 49,000 J 1/20/2021
112212021 16IW07 ,' Vinyl chloride 790 J Perchlorate 0.05U
Perchlorate 0.05 UJ i & | cis-1,2-Dichloroethene | 980
cis-1,2-Dichloroethene | 2,700 161W08 & 'l 16PM12 Trichloroethene 1,500
Trichloroethene 23,000 I% Viny! chloride 17
Vinyl chioride 50 16PM05
I & 1 16WW35
16EW15 ,' 1/20/2021
-_~~~J
Perchlorate 05U
16PN09 cis-1,2-Dichloroethene | 12,000
112212021 Trichloroethene 13,000
LHAAP-16 Perchiorate 005 UJ Viny chioride 50
cis-1,2-Dichloroethene 560
Trichlorogthene 1,300 0 15 30
Viny! chloride 32 1 fFeet

U.S. ARMY CORP OF ENGINEERS

Date: 1/26/2022

Shallow Extraction, Injection, or Monitoring Well

4
")

Intermediate Well Location

» Groundwater Flow Direction (January/February 2021)

'::} Target In Situ Reaction Zone

L
] LHAAP-16 Landifill Fence

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation is an estimation due to

discrepancies in meeting certain analyte-specific quality control criteria.

UJ - Undetected estimated: The analyte was analyzed for but, was not detected. Even though
the analyte was not detected, certain discrepancies in meeting analyte specific quality control were

not met.
U - Undetected: The analyte was analyzed for, but not detected.

3. Monitoring well 16WW35 is shown on this map due to the lateral bounds of the treatment area;
however, this is an intermediate zone well and is not being used to monitor performance of the

shallow zone ISB treatment in this area.

TULSADISTRICT

TULSA, OKLAHOMA

181N

1

LONGHORN ARMY AMMUNITION PLANT

Figure 2-19

COC Concentrations in Groundwater
Landfill Biobarrier #2, Quarter 4 (January 2021)
First Annual RA-O Report

LHAAP-16

KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_2_Qtr4.mxd
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Figure 2-20
Concentration Trends, 16PM06, Landfill Biobarrier #2

—=@== Groundwater Elevation
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Figure 2-21
Concentration Trends, 16WW236, Landfill Biobarrier #2
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Date: 1/26/2022

16WW14 16RW06 16RW09
3/17/2020 3/17/2020 3/11/2020
Perchlorate 2U Perchlorate 2U Perchlorate 2U
cis-1,2-Dichloroethene 1.2 cis-1,2-Dichloroethene 19 cis-1,2-Dichloroethene 34
Trichloroethene 33 Trichloroethene 86 Trichloroethene 1,300
Vinyl chloride 04J Vinyl chloride 0.844J Vinyl chloride M
f———— 16WW55
1 DPT;19 3/25/2020
; O) , Perchlorate 360
; l cis-1,2-Dichloroethene 380
’ DPT-i20 Trichloroethene 4,300
O) ] Vinyl chloride 25
I
16RW07 DPT21
3/17/2020 @ ll
Perchlorate 49 1
- - 1 16RW08
cis-1,2-Dichloroethene 120 DPT-22 3111/2020
Trichloroehene 1,000 ® 1} 5
Vinyl chioride 76 G/ erchlorate NA
\ I cis-1,2-Dichloroethene NA
] , Trichloroethene NA
/Q ; Vinyl chioride NA
! 16RW10
! (3”}23 31112020
161W10 ; Perchlorate 150
3/25/2020 DPT-24 cis-1,2-Dichloroethene 830
Perchlorate 2U ® i Trichloroethene 4,800
cis-1,2-Dichloroethene [ 110 |l Viny! chloride 22
Trichloroethene 200 1 DPT-_'25
Vinyl chloride 5U ® |
"----Jl
0 15 30
1 fFeet
4  Shallow Zone Injection, Monitoring, or Recovery Well us. ARMTTJESARSI(S)?REIQENEERS
@ Direct Push Injection Point TULSA, OKLAHOMA
= » Groundwater Flow Direction (March 2020)
[::} Target In Situ Reaction Zone L . ll | ] _
‘ N
Notes:
; gls;i?;grz:hghtmg Indicates the concentration exceeds the MCL/PCL. Figure 209
4 emate The anaytc was positvly dentfid; e quantiaion s am esimaton cus 9 COC Concentrations in Groundwater
U - Undetected: The analyte was analyzed for, but not detected. Landfill Biobarrier #31 Quarter 1 (MarCh 2020)
3. NA - Not Analyzed First Annual RA-O Report
LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_3_Qtr1.mxd
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16WW14 16RW06 16RW09
7/20/2020 71412020 711412020
Perchlorate 0.544 J Perchlorate 05U Perchlorate 0.491J
cis-1,2-Dichloroethene 14 cis-1,2-Dichloroethene 24 cis-1,2-Dichloroethene 45
Trichloroethene 42 Trichloroethene 77 J+ Trichloroethene 1,300
Vinyl chloride 0.61J Viny! chloride 1.2 Vinyl chloride 52
—— 16WW55
! DPTf 9 71412020
1 © 1 Perchlorate 263
; l cis-1,2-Dichloroethene 440
: DPT-i20 Trichloroethene 4,500
, © 1 Viny! chloride 32
I
16RW07 , DPT-.21
71412020 i @1
Perchlorate 2.45 I 1
512D ! I 16IW10
cis-1,2-Dichloroethene 110 I DPT-22
Trichloroethene 2,100 } ® 1 7114/2020
Vinyl chloride 39 , $16lRW08 Perchlorate 05U
\$ 1 I cis-1,2-Dichloroethene 110
/ Trichloroethene 190
i , Vinyl chloride 8.4
| opr2s
L]
® 1
]
I
»
DPT-24
I
i ®© ; 16RW10
I ]
i DPT-25 7/20/2020
I @ ' Perchlorate 62.7
, 1 cis-1,2-Dichloroethene 290
S———— Trichloroethene 1,800
Vinyl chloride 80
0 15 30
1 fFeet

U.S. ARMY CORP OF ENGINEERS

Date: 1/26/2022

Shallow Zone Injection, Monitoring, or Recovery Well

&
O)

Direct Push Injection Point

 Groundwater Flow Direction (July 2020)

[::} Target In Situ Reaction Zone

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to

discrepancies in meeting certain analyte-specific quality control criteria.
J+ - The analyte was positively identified; the associated numerical value is its approximate

concentration with a high bias in the sample.

TULSADISTRICT
TULSA, OKLAHOMA

il

Figure 2-23

COC Concentrations in Groundwater

Landfill Biobarrier #3, Quarter 2 (July 2020)

First Annual RA-O Report
LHAAP-16

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_3_Qtr2.mxd
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16RW09

10/26/2020

Perchlorate 012J

cis-1,2-Dichloroethene 290

Trichloroethene 980

Vinyl chloride 33

16WW14 16RW06
10/19/2020 10/26/2020
Perchlorate 0.05U Perchlorate 01U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 4.8
Trichloroethene 25 Trichloroethene 110
Vinyl chloride 05U Vinyl chloride 2.5
----’
r DPT-19
| ©
]
i '
1 DPT-20
| @ :
16RW07 ,
10/26/2020 DPT-21
Perchlorate 0.391 @ ,
cis-1,2-Dichloroethene 38 ,
Trichloroethene 1,100 DPT-22
Vinyl chloride 28 @ ;
16RW08
I &
I I
1
/$ !
1
!
i DPT-23
L]
® 1
1
I
161W10 DPT-24
10113/2020 ® i
Perchlorate 01U I ;
cis-1,2-Dichloroethene 220 . DPT '2 5
Trichloroethene 46 @ i
Vinyl chloride 53 ]
- ——

16WW55

10/13/2020

Perchlorate

287

cis-1,2-Dichloroethene

450

Trichloroethene

4,400

Vinyl chloride

26

16RW10

10/26/2020

8.11

Perchlorate

cis-1,2-Dichloroethene

390

Trichloroethene

2,000

Vinyl chloride

100

0 15 30
mmmm Feet

4  Shallow Zone Injection, Monitoring, or Recovery Well
@ Direct Push Injection Point

=/ » Groundwater Flow Direction (October 2020)
p——
I |

Target In Situ Reaction Zone

Notes:
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation is an estimation due to
discrepancies in meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

Date: 1/26/2022

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

-.Zl|l ,,

Figure 2-24
COC Concentrations in Groundwater
Landfill Biobarrier #3, Quarter 3 (October 2020)
First Annual RA-O Report
LHAAP-16

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_3_Qtr3.mxd
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16WW14 16RW06
112212021 112212021
Perchlorate 0.05UJ Perchlorate 0.25UJ
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 33
Trichloroethene 18 Trichloroethene 95
Vinyl chloride 05U Viny! chloride 2.2
----’
r DPT-19
| ©
]
I '
I DPT-20
| @ ]
i
16RW07 J
112212021 ol
©
Perchlorate 0.638 J 1
o I
cis-1,2-Dichloroethene 120 DPT-22
Trichloroethene 2,000 ® 1
Vinyl chloride 90 16RW08
\G I &
I I
I
Paa
1
!
i DPT-23
L]
® 1
1
!
161W10 DPT-24
112612021 © I
Perchlorate 05U } ,
cis-1,2-Dichloroethene 23 ] DPT-25
Trichloroethene 3N @ '
Vinyl chloride 8.3 --—--Jl

Shallow Zone Injection, Monitoring, or Recovery Well

&
O)

Direct Push Injection Point
» Groundwater Flow Direction (January/February 2021)

[::} Target In Situ Reaction Zone

Notes:

1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation is an estimation due to
discrepancies in meeting certain analyte-specific quality control criteria.

UJ - Undetected estimated: The analyte was analyzed for but, was not detected. Even though

the analyte was not detected, certain discrepancies in meeting analyte specific quality control were

not met.
U - Undetected: The analyte was analyzed for, but not detected.

Date: 1/26/2022

16RW09
21212021
Perchlorate 0.459 J
cis-1,2-Dichloroethene 230
Trichloroethene 690
Vinyl chloride 25
16WW55
1/20/2021
Perchlorate 259
cis-1,2-Dichloroethene 340
Trichloroethene 2,900
Vinyl chloride 26
16RW10
2/2/2021
Perchlorate 125J
cis-1,2-Dichloroethene | 1,200
Trichloroethene 5,300
Vinyl chloride 50
0 15 30
1 fFeet
U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
TULSA, OKLAHOMA
[l
: }
; N
Figure 2-25
COC Concentrations in Groundwater
Landfill Biobarrier #3, Quarter 4 (January 2021)
First Annual RA-O Report
LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS
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Figure 2-26
Concentration Trends, 16IW10, Landfill Biobarrier #3

—=@= Groundwater Elevation
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Figure 2-27
Concentration Trends, 16RW10, Landfill Biobarrier #2

—=@== Groundwater Elevation




Date: 1/26/2022

01081010

16WW22
3/16/2020
Perchlorate 2U
cis-1,2-Dichloroethene 42
Trichloroethene 52
Vinyl chloride 0.69J
16WW41
3/16/2020
Perchlorate 310 {-CSP:T-ZG
Gs-1,2-Dichloroehene | 2,000 : DRT-27
T.nchloroetlhene 6,400 I ® I
Vinyl chloride 120 } DRT-28
O
{D®PT'29/£16RW12
'/
! DRT-30
T6WW21 10}
3/16/2020 1 DR
Perchlorate 2U @ N'DP'I.' 33
Gs-1,2-Dichloroetene | 05U DPT-32, ©
Trichloroethene 1.3 DPT-34
Vinyl chloride 05U
16WW39
3/16/2020
Perchlorate 62 2
cis-1,2-Dichloroethene 98 31112020
Trichioroehene 12100 Perchlorae 53
Vinyl chioride 53 cis-1,2-Dichloroethene 48
Trichloroethene 1,700
Vinyl chloride 34J
0 25 50
1 Feet

®© o8 e

Shallow Well

Intermediate Well Location
Upper Deep Well Location
Direct Push Injection Point

Groundwater Flow Direction (March 2020)

r===y Target In Situ Reaction Zone Based
L—-J on Design Radius of Influence

Notes:

1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.
2. Qualifiers:
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to
discrepancies in meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

3. Monitoring wells 16WW21 and 16WW41 are shown on this map due to the lateral bounds of the
treatment area; however, these are intermediate zone/upper deep zone wells and are not being used

to monitor performance of the shallow zone ISB treatment in this area.

16WW 56
3/16/2020 -
Perchlorate 2U L :
cis-1,2-Dichloroethene | 44 T
Trichloroethene 520 T
Vinyl chloride 63 |
. - /
. - ’
//,
///
16RW11
3/17/2020
Perchlorate 2U
cis-1,2-Dichloroethene 73
Trichloroethene
Vinyl chloride —
_ .
16WW40
X 3/10/2020
DPT-38 ) J Perchlorate 2U
~~J - -
cis-1,2-Dichloroethene 160
Trichloroethene 1,500
Vinyl chloride 41
161W20 S
3/9/2020 g
Perchlorate 2U , i
cis-1,2-Dichloroethene 57 ) -
Trichloroethene 850 7
Viny! chloride 0.5U 7
;
U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA
gt
| |
A
Figure 2-28
COC Concentrations in Groundwater
Bayou Biobarrier, Quarter 1 (March 2020)
First Annual RA-O Report
LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS
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Date: 1/26/2022

16WW56
T 7/15/2020 -
Perchlorate 05U L
71512020 ¢is-1,2-Dichloroetene | 05U T
P.erchloréte 0.442J Trichloroethene 9.3 T
cis-1,2-Dichloroethene 2.7 Viny! chioride 05U P
Trichloroethene 24 -
Vinyl chloride 05U -~
. - ’
16WW41 e
7/15/2020 /
Perchlorate 155 ='- DF’.T-26 .
cis-1,2-Dichloroethene | 2,000 J+ I !
Trichloroethene 6,200 i DRT-27 !
Vinyl chloride 160 J+ ! @ ! :
| DRr-28 16RW11
J e
s ) 712112020
{DQPT'Z}‘@‘ 16RW12 Perchiorate 0.05U
¢ is-1.2-Di -
: DPT-30 C|§ 1,2-Dichloroethene 60 J
1 @ 1 Trichloroethene 8.9 J-
! DP,T; 31 Vinyl chloride 05U —_—
16WW21 @ - .
7/15/2020 DPT-32,,
Perchlorate 0.25
cis-1,2-Dichloroethene 05U
Trichloroethene 0.55J
- - 16WW40
Vinyl chloride 05U DPT-38
7121/2020
Perchlorate 0.898J
5 I cis-1,2-Dichloroethene 220
16WW39 Trichloroethene 1,700
71512020 712112020 Vinyl chioride 53 |
Perchlorate 15.1 Perchlorate 0.562J
cis-1,2-Dichloroethene [ 74 cis-1,2-Dichloroethene | 170 e
Trichloroethene 560 Trichloroethene 280 e
Vinyl choride 33 Vinyl chioride 05U -
TWW12 I
712112020 o
Perchlorale 615 /
cis-1,2-Dichloroethene 4 '
|
Trichloroethene 2,800
0 25 50 Vinyl chloride 8.1
m Feet
4 Shallow Well U.S. ARMY CORP OF ENGINEERS
. . TULSA DISTRICT
ﬁ Intermediate Well Location TULSA, OKLAHOMA
<> Upper Deep Well Location
@ Direct Push Injection Point | n
I
= Groundwater Flow Direction (July 2020) ] ] 1] ﬂ
e===m Target In Situ Reaction Zone Based
Il on Design Radius of Influence
Notes: i
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. Flgure 2-29
2. Qualifiers: i i
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to COC Concentrat|0ns In Groundwater
discrepancies in meeting certain analyte-specific quality control criteria. Bayou Biobarrier, Quarter 2 (Ju|y 2020)
J+ - The analyte was positively identified; the associated numerical value is its approximate .
concentration with a high bias in the sample. F|rSt Annual RA'O Report
J- - The analyte was positively identified; the associated numerical value is its approximate _
concentration with a low bias in the sample. LHAAP 1 6
U - Undetected: The analyte was analyzed for, but not detected. LONGHORN ARMY AMMUNITION PLANT
3. Monitoring wells 16WW21 and 16WW41 are shown on this map due to the lateral bounds of the KARNACK, TEXAS
treatment area; however, these are intermediate zone/upper deep zone wells and are not being used ’
to monitor performance of the shallow zone ISB treatment in this area.

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Landfill_Biobarrier_Bayou_Qtr2.mxd
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©@o# e

Notes:

Date: 1/26/2022

Intermediate Well Location
Upper Deep Well Location

Direct Push Injection Point

- Groundwater Flow Direction (October 2020)

p===y Target In Situ Reaction Zone Based
L—-J on Design Radius of Influence

1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.
2. Qualifiers:
J+ - The analyte was positively identified; the associated numerical value is its approximate
concentration with a high bias in the sample.

U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring wells 16WW21 and 16WW41 are shown on this map due to the lateral bounds of the
treatment area; however, these are intermediate zone/upper deep zone wells and are not being used

to monitor performance of the shallow zone ISB treatment in this area.

16WW56
16WW22 10/21/2020 e
1011412020 Perchlorate 0.309
— 050 cis-1,2-Dichloroethene | 20 J+ -
cis-1,2-Dichloroethene 3 Trichloroehene 270 P
Trichloroethene 7.8 Vinyl chloride 2.8 -
Vinyl chloride 05U e /
///
16WW41 7
10/14/2020
Perchlorate 81.2 \ r=DPT-26 /
cis-1,2-Dichloroethene | 2,400 1 :
Trichloroethene 5400 | | DRT27 f
Vinyl chloride 220 1@
| DRr-28 16RW11
\\E SO
V4 10/21/2020
{DQPT"";’/@‘%RM , Perchiorate 0.05U
: DP:T-30 0|sl-1,2-D|chIoroehene 35
TEWW21 I @ I Trlchloroei.iwene 3.7
101142020 i DP.'&3~1 Vinyl chloride 05U e
Perchiorate 005U \® & ~oerss - e
Gis-1,2-Dichloroetiene | 0.5 U DPT-32,_ © -
Trichloroethene 15 DPT-34
Vinyl chloride 05U 16WW40
10/21/2020
Perchlorate 0.24
cis-1,2-Dichloroethene 230
Trichloroethene 1,700
16WW39 16WW12 Vinyl chloride 6.3
10/14/2020 10/21/2020 )
Perchlorate 1.08 Perchlorate - -
cis-1,2-Dichloroethene 73 cis-1,2-Dichloroethene e
Trichloroethene 350 Trichloroethene e /
Vinyl chloride 5 Vinyl chloride e
161W20 B
10/21/2020 P
Perchiorats 005U |
cis-1,2-Dichloroethene 170 /
Trichioroethene 130 |
Vinyl chloride 05U
0 25 50
1 Feet
Shallow Well U.S. ARMY CORP OF ENGINEERS

TULSADISTRICT
TULSA, OKLAHOMA

lh1¢it

A

COC Concentrations in Groundwater
Bayou Biobarrier, Quarter 3 (October 2020)
First Annual RA-O Report

LONGHORN ARMY AMMUNITION PLANT

Figure 2-30

LHAAP-16

KARNACK, TEXAS
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Date: 1/26/2022

16WW56
T6WW22 1/25/2021 _ -
112512021 Eerchloréte 01U -
Porchiora 0245 J C|§-1,2-D|chloroemene 3.7 P —
cis-1,2-Dichloroethene 32 Tr|ch|oroe1ﬁene 2 e
Trchioroethens 30 Vinyl chloride 05U -
Vinyl chloride 0.49J / e
-
16WW41 /,*
1/25/2021
/
Perchlorate 371 r=DPT-26 K
cis-1,2-Dichloroethene | 2,400 : : '
Trichloroethene 5,400 I DPT-27
. . !
Vinyl chloride 340 1 ® 1
1 DR,T-28 16RW11
S ®) 21312021
{DPT-29/£ Perchlorate 0.25UJ
i © " 16rRW12 cis-1,2-Dichloroethene | 0.92 J
= @DPiT'm Trichloroethene 22
1 1 Vinyl chloride 05U
16WW21 i DPI:31 y .
@ '~ \\ - ~
21312021 \ ® Sso 5 _ i
'~ N N
Perchlorate 0.05 UJ DRI:32,. @© _DPT34 \
- - ~ . ~
cis-1,2-Dichloroethene |  0.5U DET-33 @ 16WW40
T.r|chloroe1.hene 05U DPT-35, - 2/3/2021
Vinyl chloride 05U @'3"-;-39 Perchlorate 131
8, II cis-1,2-Dichloroethene | 150
Trichloroethene 1,500
Vinyl chloride 44)
16WW39 i
2/3/2021 .
il 16WW12 161W20 -
Perchlorate 3.64J s
- - 2/3/2021 1/27/2021 4
cis-1,2-Dichloroethene 37 ‘
/ . Perchlorate 241 Perchlorate 0.5 UJ 7
Trichloroethene 300 - - . - 7
_ - cis-1,2-Dichloroethene 84 cis-1,2-Dichloroethene 474 | -
Vinyl chloride 2 - -
Trichloroethene 1,100 Trichloroethene 13
Viny! chloride 4.8 Vinyl chloride 72J
0 25 50
1 Feet
4 Shallow Well U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
ﬂ Intermediate Well Location TULSA, OKLAHOMA
<> Upper Deep Well Location
@ Direct Push Injection Point | ] | ] .
=/ » Groundwater Flow Direction (January/February 2021) . ﬂ
- Target In Situ Reaction Zone Based
No;s-:. on Design Radius of Influence Figure 2-31
1. Blue Highlighting Indicates th trati ds the MCL/PCL. . .
2. Qﬂsliﬁégrs:lg 19 Tndieates The concenfation exceeds e COC Concentrations in Groundwater
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to H :
discrepancies in meeting certain analyte-specific quality control criteria. Bayou Biobarrier, Quarter 4 (January 2021 )
UJ - Undetected estimated: The analyte was analyzed for but, was not detected. Even though First Annua| RA-O Repor‘t
the analyte was not detected, certain discrepancies in meeting analyte specific quality control were
not met. LHAAP-16
U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring wells 16WW21 and 16WW41 are shown on this map due to the lateral bounds of the LONGHORN ARMY AMMUNITION PLANT
treatment area; however, these are intermediate zone/upper deep zone wells and are not being used KARNACK, TEXAS
to monitor performance of the shallow zone ISB treatment in this area.
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Figure 2-32
Concentration Trends, 16RW11, Bayou Biobarrier

—=@== Groundwater Elevation
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Figure 2-33
Concentration Trends, 16IW20, Bayou Biobarrier

—=@== Groundwater Elevation
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Date: 3/3/2022

16WW39 \.
3/16/2020 '\
Perchlorate 62 A
16EW01 cis-1,2-Dichloroethene 98
3/9/2020 DPT-79 Trichloroethene 1,100
Perchlorate 28 \ DPT-60 ® Vinyl chloride 53
cis-1,2-Dichloroethene | 6,500 ® DPT-78 /
Trichloroethene 3,700 DPT-61 ® ‘ 16WW48
Vinyl chloride 530 DPT-59 ® DPT-77 3/30/2020
T ENG GgPT-40 ® S GgPT-62 ® Plerchlora.lte 120
3/9/2020 DPT-41 ® . (3PT-76 CIS.-1 ,2-Dichloroethene | 5,000
_» Perchlorate 25 @ DETST ® e Tlrlchloroellhene 7,100
cis-1,2-Dichloroethene | 11,000 H& T /@ -75 Vinyl chloride 10U
Trichloroethene 17,000 ®©DPT-42 .
Viny| chloride 12U R ® DPT-56 DPT-65 ®
16WW 36 DPT-73
37112020 DPT-44 (©DPT-55 DPT 66 ®
Perchlorale 2U ® DPT-54  @© DPT-72
& [Gs-12-Dichloroehens [ 19,000 (3 AR ®© DPT-67 ®
Trichloroethene 18,000 DPT-53 © DPT-71
Vinyl chioride 180 DPT-46 DPT68 @ /
© DPT-70 )
DPT-47 ~ © DPT-69 @
16EW03 ©  DPT52 pprsy ® 7
4 312512020 £PT-48 ©
Perchlorate 10U DPT-50
cis-1,2-Dichloroethene | 1700 J- DPT-49 O]
Trichloroethene 170 ® 16WW30
Vinyl chloride 750 313012020
Perchlorate 2U
cis-1,2-Dichloroethene |  0.5U
16WW26 Trichloroethene 14
31912020 Vinyl chloride 05U
Perchlorate 2U 16EW04 ;‘/
cis-1,2-Dichloroethene 56 3/9/2020
LHAAP-16 Trichloroethene 900 Perchiorate U
Viny! chioride 13 cis-1,2-Dichloroethene 960 \‘\
Trichloroethene 3,400 \
Vinyl chloride 25U
\
0 375 75 "
1 fFeet
U.S. ARMY CORP OF ENGINEERS
4  Shallow Zone Extraction or Monitoring Well TULSADISTRICT
TULSA, OKLAHOMA
(® Direct Push Injection Point
—>: Groundwater Flow Direction (March 2020) .
—- Stream . .l | ] 1
Shallow In Situ Bioremediation Area
[ LHAAP-16 Landfill Fence Figure 2-34
Notes: COC Concentrations in Groundwater
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. Mid-Plume Area, Shallow Zone
i—- —Q':'Jr?éiffr:; te was positively identified; the associated numerical value is its approximate Quarter 1 (March 2020)
concentratior)ll with a I’f)w bias)i,n the sam’ple. PP First Annual RA-O Report
U - Undetected: The analyte was analyzed for, but not detected. LHAAP-16
o vl ks, s, o S r o s e g v U LONGHORN ATMY AMUNITON PLANT
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Date: 3/3/2022

16WW39
7115/2020 N
16EW01 Perchlorate 15.1 B
7/16/2020 cis-1,2-Dichloroethene 74
Perchlorate 284 i
. : 8. DPT-79 Trichloroethene 560
cis-1,2-Dichloroethene | 6,800 DPT-60 ® Vinyl chloride 33
Trichloroethene 4,700 ® DPT-78 /
V|ny| chloride 780 DPT-61 @
DPT-59 @ DPT-77
8PT-40 ® — DPT-GZ—G)/'
16EW02 AR ®© DPT-76
DPT-41 @ DPT-63 @
7116/2020 ®
DPT-57 ® DPT.75
Perchlorate 16.2 ®
—— 2 DPT64 @ 16WW48
cis-1,2-Dichloroethene | 22,000 ®
. DPT-42 ® DPT-74 7/15/2020
Trichloroethene 37,000 ® DPT-56 DPT-65 ® Perchlorate 157
Vinyl chloride 39 (¢DPT-43 Q/ - i
DPT-73 cis-1,2-Dichloroethene 9,500
\A T6WW36 (3 PT-44 @DPT-55 DPT-66 ® Trichloroethene 9,000
DPT-54 ® DPT-72 |Vinyl chloride 22
711412020
DPT-45 ® DPT-67 ®
Perchlorate 05U ®
‘ . DPT-53 © DPT-71
cis-1,2-Dichloroethene | 29,000 DPT-46 5 ’
Trichloroethene 25,000 ’ (S AR ®© .
Vinyl chloride 320 DPT-47 ® T GI)JPT-?O %
DPT-52 i /
16EW03 © DPT-51 ® /
712812020 Gg PT43 @
Perchlorate 2.09 DPT-50
cis-1,2-Dichloroethene 440 GIDD AR ®© 16WW30
Trichloroethene 60 7115/2020
Vinyl chloride 12U Perchlorate 0.309J
cis-1,2-Dichloroethene 05U
Trichloroethene 35
Vinyl chloride 05U
16WW26 i /
712112020 7128/2020 3“
LHAAP-16 Perchiorate 0,025 J Perchiorate 142
cis-1,2-Dichloroethene 38 cis-1,2-Dichloroethene | 4,300 |
Trichioroehene 290 Trichloroethene 15,000
Vinyl chloride 0.88J Vinyl chloride 15J \
\
0 375 75
1 fFeet 4
U.S. ARMY CORP OF ENGINEERS
4 Shallow Zone Extraction or Monitoring Well TJLLJIS_iAODPEXEI(():l\;A
(® Direct Push Injection Point
—>: Groundwater Flow Direction (July 2020) .
|
—--- Stream ' 'l ]
Shallow In Situ Bioremediation Area
[ LHAAP-16 Landfil Fence Figure 2-35
Nofes: COC Concentrations in Groundwater
1. Blué Highlighting Indicates the concentration exceeds the MCL/PCL. Mid-Plume Area, Shallow Zone
i- QEu?"ﬁetrS(:i Th lyt itively identified; th titation i timation due t Quarter 2 (JUIy 2020)
- Estimatea: € analyle was positively identified; the quantitation Is an estimation aue to .
discrepancies in meeting certain analyte-specific quality control criteria. First Annual RA-O Report
U - Undetected: The analyte was analyzed for, but not detected. LHAAP-16
3. Monitoring wells 16WW36, 16WW26, and 16WW39 are not part of the monitoring network for the
Mid-Plume Area, but are shown on this map due to their proximity to the Mid-Plume Treatment Area. LONGHORB&Q&NXC/?(M.YEUX’\XEON PLANT
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01081018

Date: 3/3/2022

16EW01 16WW39
10/20/2020 10/14/2020
Perchlorate 27.5 Perchlorate 1.08
cis-1,2-Dichloroethene | 7,600 cis-1,2-Dichloroethene 73
Trichloroethene 5,400 DPT-79)p Trichloroethene 350
Vinyl chloride 630 \ - Vinyl chloride 5
© DPT-78
DPT-61 ®
DPT-59 /" ® DPT-77
16EW02 DPT-40 O] DPT-62 ®
10/21/2020 ® DPT-58 ® .
DPT-76
Perchiorale 0.05U DPT-41 @ DPT63 @
cis-1,2-Dichloroethene | 26,000 ®© DPT-57 © DPT-75
Trichloroethene 26,000 m DPT-64 ®
Vinyl chloride 51 DRET2 ®© DPT-74 16WW48
@OPT43 @ DPT-56 DPT_V@ 1012012020
16WW36 : ® DPT-73 Perchlorate 167
DPT-44 (&DPT-55 is-1.2-Di
10/13/2020 ® DPT-66 ® cis-1,2-Dichloroethene | 16,000
Perchlorate 0.167 DPT-54 @ DPT-72 Trichloroethene 14,000 J+
cis-1,2-Dichloroethene | 26,000 @D RIS © DPT-67 ® Vinyl chloride 57
Trichloroethene 22,000 DPT-53 © DPT-71
Vinyl chioride 180 DPT-46 DPT68 @ /
DPT-47 @ © ARG 2
10/22/2020 DI ® 4
DPT-48 ®
Perchlorate 01U ®
is-1,2-Dichloroeth AR
cis-1,2-Dichloroethene 1,400 DPT-49 ) 16WW30
\q T.rlchloroetlhene 130 ® 10/14/2020
L | Viny! chloride 200 Perchlorate 0.05U
cis-1,2-Dichloroethene 05U
Trichloroethene 5.7
Vinyl chloride 05U
/,
/
16WW26 16EW04
LHAAP-16 10/14/2020 10/20/2020
Perchlorate 0.05U Perchlorate 005U \
cis-1,2-Dichloroethene 78 cis-1,2-Dichloroethene | 4,400 \'~\
Trichloroethene 850 Trichloroethene 520 J-
Vinyl chloride 1.9 Vinyl chloride 5UJ \
0 375 75 ‘
1 fFeet
; [P U.S. ARMY CORP OF ENGINEERS
4  Shallow Zone Extraction or Monitoring Well TULSA DISTRICT
(® Direct Push Injection Point TULSA, GKLAHOMA
—|> Groundwater Flow Direction (October 2020)
—--- Stream L, ll | ]
[
Shallow In Situ Bioremediation Area N
] LHAAP-16 Landiill Fence Figure 2-36
Notes: . .
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. COC Concentrations in Groundwater
f- Q%:lifiersrI . ey identified: th o ol valte i i - Mid-Plume Area, Shallow Zone
+ - € analyte was positively identitied; the associated numerical value Is Its approximate
concentration with a high bias in the sample. Quarter 3 (OCtOber 2020)
J- - The analyte was positively identified; the associated numerical value is its approximate First Annual RA-O Report
concentration with a low bias in the sample. LHAAP-16
U - Undetected: The analyte was analyzed for, but not detected.
3. Monitoring wells 16WW36, 16WW26, and 16WW39 are not part of the monitoring network for the LONGHORN ARMY AMMUNITION PLANT
Mid-Plume Area, but are shown on this map due to their proximity to the Mid-Plume Treatment Area. KARNACK, TEXAS
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01081019

16EW01 N,
112512021 AN
Perchlorate 180 J :
cis-1,2-Dichloroethene | 7,200
Trichloroethene 4,100 DPT-79
Vinyl chloride 820 DPT-60 ® A“
®
DPT-78
DRI ] ® 16WW39
16EW02 DPT-40 @ DPT-62 @ Perchlorate 3.64J
1/26/2021 ® DPT-58 ® DPT-76 v cis-1,2-Dichloroethene 37
Perchlorate 05U DPT-41 ® DPT-63 ® Trichloroethene 300
dis-1,2-Dichloroethene | 35,000 ®© DPT-57 @ S 5 Vinyl chioride 2
Trichloroethene 38,000 Hﬁ DPT-64 ®
Viny! chioride 930 ® DPT-42 ® - 16WW48
® DPT-56 DPT-65 ® 1/21/2021
+ DPT-43
16WW36 O DPT-73 & P.erchloraTte 122
112012021 CSPT-M (&DPT-55 DPT-66 ® C|sl-1,2-D|chIoroeﬂ1ene 15,000
Perchlorate 005U DPT-54  @© DPT-72 |[fchloroethene 13,000
Gs-12-Dichioroethens [ 980 GI)J PT45. @ DPT-67 @ Viny! chioride &l
Trichloroethene 1,500 DPT-53 © DPT-71
Vinyl chloride 17 DPT-46 DPT-68 ® Y
o ® © DPT-70 7
. DPT-69 2
16EW03 ® DPT52 .., ® ®
2/2/2021 DPT-48 ®
Perchlorate 05U ® DPT-50
cis-1,2-Dichloroethene | 1,100 DPT-49 ®
Trichloroethene 290 ®
Vinyl chloride 780
16WW26
1/21/2021
Perchlorate 0.05U 16EW04
cis-1,2-Dichloroethene 54 2/2/2021 16WW30
T.nchloroetlhene 1,000 Perchlorate 0.5UJ 1/21/2021
Vinyl chloride 14 cis-1,2-Dichloroethene | 4,800 Perchlorate 0.05U
LHAAP-16 T.richloroellhene 17,000 cis-1,2-Dichloroethene |  0.77 J
Vinyl chloride 29 Trichloroethene 2.2
}.. Vinyl chioride 05U
0 37.5\ 75 .
Feet
. - U.S. ARMY CORP OF ENGINEERS
4  Shallow Zone Extraction or Monitoring Well TULSA DISTRICT
(® Direct Push Injection Point TULSA, OKLAHOMA
—>: Groundwater Flow Direction (January/February 2021)
—--- Stream i ll | ]
[
Shallow In Situ Bioremediation Area ’I

] LHAAP-16 Landiill Fence

Notes:

1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL.

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation is an estimation due to
discrepancies in meeting certain analyte-specific quality control criteria.

UJ - Undetected estimated: The analyte was analyzed for but, was not detected. Even though
the analyte was not detected, certain discrepancies in meeting analyte specific quality control
not met.

U - Undetected: The analyte was analyzed for, but not detected.

3. Monitoring wells 16WW36, 16WW26, and 16WW39 are not part of the monitoring network for the
Mid-Plume Area, but are shown on this map due to their proximity to the Mid-Plume Treatment Area.

Figure 2-37

COC Concentrations in Groundwater
Mid-Plume Area, Shallow Zone
Quarter 4 (January 2021)

First Annual RA-O Report

LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

were

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Biobarrier_MidPlume_Shallow_Qtr4.mxd
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Figure 2-38
Concentration Trends, 16EW02, Mid-Plume Area, Shallow Zone
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Figure 2-39
Concentration Trends, 16WW30, Mid-Plume Area, Shallow Zone
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Date: 1/26/2022

16EW05
3/30/2020
Perchlorate 20U
cis-1,2-Dichloroethene | 50 UJ 16WW49
Trichloroethene 50 UJ 3/16/2020
Vinyl chloride 50 UJ Perchlorate 2U
161W25 cis-1,2-Dichloroethene 270
Trichloroethene 8.3
Vinyl chloride 05U
161W26
ﬁ 16EW06
3/25/2020
Perchlorate 10U
cis-1,2-Dichloroethene 160
ﬁf Trichloroethene 50U
Vinyl chloride 50U
161W27
16WW51
3/17/2020
Perchlorate 2U
161W28 cis-1,2-Dichloroethene 25
& Trichloroethene 830
Vinyl chloride 05U
16EW07 y
3/25/2020 161W29 /,/
Perchlorate 10U /
cis-1,2-Dichloroethene 50U ,
Trichloroethene 100 161W30 /
Vinyl chioride 50U /
16EW08 /
3/31/2020 16WW29 K
Perchlorate 20U 3/30/2020 7
cis-1,2-Dichloroethene 50U Perchlorate 2U y '
Trichloroethene 52J cis-1,2-Dichloroethene 05U
Vinyl chloride 50U Trichloroethene 05U
Vinyl chioride 05U :
0 25 50
m fecet
B3 Intermediate Zone Injection, Extraction, or Monitoring Well U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
= > Groundwater Flow Direction (March 2020) TULSA, OKLAHOMA
—--- Stream
|:| Intermediate Groundwater Zone In Situ Bioremediation Area | 'l | ]
]
‘ 1
Figure 2-40
COC Concentrations in Groundwater
Notes: Mid-Plume Area, Intermediate Zone
;. glsz;ifl?;grz.lighting Indicates the concentration exceeds the MCL/PCL. Quarter 1 (March 2020)
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to First Annual RA-O Repor’t
discrepancies in meeting certain analyte-specific quality control criteria. LHAAP-16
U - Undetected: The analyte was analyzed for, but not detected. LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Biobarrier_Intermediate_Qtr1.mxd



Date: 1/26/2022

01081023

16EW05
7/16/12020
Perchlorate 0.16 J
cis-1,2-Dichloroethene | vocs
Trichloroethene unsuitable for foniviad
Vinyl chioride use 712712020
16IW25 Perchlorate 241
cis-1,2-Dichloroethene 170
Trichloroethene 36
151L6IW26 Vinyl chloride 041J
16EW06
7/16/2020
Perchlorate 0.75U
cis-1,2-Dichloroethene |  vocs
Trichloroethene unsuitable for
Viny! chloride use
16WW51
712712020
Perchlorate 2.86
161W28 cis-1,2-Dichloroethene 54
ﬁ Trichloroethene 1,300
Vinyl chloride 25U
16EW07 161W29 ///
712812020 /
Perchlorate 4.68J ,
cis-1,2-Dichloroethene | vocs 161W30 ’,//
Trichloroethene unsuitable for /
Vinyl chloride use
16WW29 j/
16EW08 7115/2020 / /
712812020 Perchlorate 05U y '
Perchlorate 0.0836 J cis-1,2-Dichloroethene 05U
cis-1,2-Dichloroethene [ 25U Trichloroethene 05U ,
Trichloroethene 25U Vinyl chloride 05U 3
Vinyl chloride 25U 0 25 50
mmmmw—— Feet
E Intermediate Zone Injection, Extraction, or Monitoring Well U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
= Groundwater Flow Direction (July 2020) TULSA, OKLAHOMA
—--- Stream
|:| Intermediate Groundwater Zone In Situ Bioremediation Area | . 'l | ]
]
‘ 1
Figure 2-41
Notes: CQC Concentrations in Grc_:undwater
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. Mid-Plume Area, Intermediate Zone
2. Qualifiers: L o o Quarter 2 (July 2020)
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to .
discrepancies in meeting certain analyte-specific quality control criteria. First Annual RA-O Report
U - Undetected: The analyte was analyzed for, but not detected. LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Biobarrier_Intermediate_Qtr2.mxd
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Date: 1/26/2022

16EW05
16WW49
10/20/2020
Perchlorate 0.05U
161W25 cis-1,2-Dichloroethene 190
Trichloroethene 48
161W26 $/ Vinyl chloride 05U
16EW06
10/21/2020
Perchlorate 075U
ﬁ— cis-1,2-Dichloroethene 750
Trichloroethene 250 U
Vinyl chloride 1
16lw27 y 310
16WW51
10/20/2020
Perchlorate 0.05U
161w28 cis-1,2-Dichloroethene 50
f} Trichloroethene 1,700
Vinyl chloride 25U
16EW07 )/
/
10/22/2020 161W29 y
Perchiorate 0.75U /
cis-1,2-Dichloroethene | 250 U ,
Trichloroethene 490 J 16IW30 ’//
Viny! chloride 250U /
E
16WW29 /!
16EW08 10/14/2020 /
10/20/2020 Perchlorate 0.05U y '
Perchlorate 0.05U cis-1,2-Dichloroethene 1.1
cis-1,2-Dichloroethene 1.7 Trichloroethene 05U )
Trichloroethene 16 Vinyl chloride 05U :
Vinyl chioride 05U 0 25 50
m fecet
E Intermediate Zone Injection, Extraction, or Monitoring Well U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
= Groundwater Flow Direction (October 2020) TULSA, OKLAHOMA
—--- Stream
|:| Intermediate Groundwater Zone In Situ Bioremediation Area | 'l | ]
1] l ﬂ
Figure 2-42
COC Concentrations in Groundwater
Notes: Mid-Plume Area, Intermediate Zone
;. glll:;ifl-ilégrz.lighting Indicates the concentration exceeds the MCL/PCL. Quarter 3 (October 2020)
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to First Annual RA-O Report
discrepancies in meeting certain analyte-specific quality control criteria. LHAAP-16
U - Undetected: The analyte was analyzed for, but not detected. LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Biobarrier_Intermediate_Qtr3.mxd
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Date: 1/26/2022

16EW05 L
1/29/2021
Perchlorate 05U
cis-1,2-Dichloroethene 120
161W25 Trichloroethene 25
Vinyl chloride 05U
161W26
Ei 16EW06
2/2/2021
Perchlorate 0.75U
cis-1,2-Dichloroethene | 400 J
‘gf Trichloroethene 250 U
Vinyl chloride 250J
161W27
16WW51
1/29/2021
Perchlorate 05U
161W28 cis-1,2-Dichloroethene 86
f} Trichloroethene 1,000
Vinyl chloride 05U
16EW07 ,
/
2/2/2021 161W29 y
Perchlorate 0.75U /
cis-1,2-Dichloroethene | 250 U ,
Trichloroethene 250U 161W30 /
Vinyl chloride 250 U /
E
16EW08 16WW29 .
21212021 112112021 7
Perchiorate 0.05 UJ Perchlorate 0.05U /
Gs-1 2-Dichloroethene 1 cis-1,2-Dichloroethene 1.8
Trichloroethene 31 Trichloroethene 0.99J ;
Vinyl chioride 05U Viny! chioride 05U !
0 25 50
m fecet
E Intermediate Zone Injection, Extraction, or Monitoring Well U.S. ARMY CORP OF ENGINEERS
TULSA DISTRICT
= Groundwater Flow Direction (January/February 2021) TULSA, OKLAHOMA
—--- Stream
|:| Intermediate Groundwater Zone In Situ Bioremediation Area | 'l | ]
] ' ﬂ
Notes: Figure 2-43
1. Blue Highlighting Indicates the concentration exceeds the MCL/PCL. COC Concentrations in Groundwater
2. Qualifiers: : :
J - Estimated: The analyte was positively identified; the quantitation is an estimation due to Mid-Plume Area’ Intermediate Zone
discrepancies in meeting certain analyte-specific quality control criteria. Quarter 4 (January 2021 )
UJ - Undetected estimated: The an'alytt'e was anglyzgd for byt, was not dete(.:tled. Evgn though First Annual RA-O Report
the analyte was not detected, certain discrepancies in meeting analyte specific quality control were
hot met. LHAAP-16
U - Undetected: The analyte was analyzed for, but not detected. LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\Biobarrier_Intermediate_Qtr4.mxd
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Figure 2-44
Concentration Trends, 16EW06, Mid-Plume Area, Shallow Zone

—=@== Groundwater Elevation
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Figure 2-45
Concentration Trends, 16WW49, Mid-Plume Area, Shallow Zone
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Date: 1/26/2022

16WW37

3/17/2020

Perchlorate 2U
cis-1,2-Dichloroethene 6.1
Trichloroethene 110
Vinyl chloride 21
LHAAP-16

% Biobarrier 3

Biobarrier 2

16WW31 16WW32
3/12/2020 3/12/2020
Perchlorate 2U Perchlorate 2U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 0.8J
Trichloroethene 11 Trichloroethene 9.9
Vinyl chioride 05U Vinyl chloride 05U
16WW44 o
311712020 311212020
Perchlorate U Perchlorate 2U 16WW34
cis-1.2-Dichloroethene | 0.5 U cis-1,2-Dichloroethene 13 3/12/2020
Trichloroethene 05U Trichloroethene 79 Perchlorate 2U
Vinyl chioride 05U Vinyl chloride 05U cis-1,2-Dichloroethene 31
Trichloroethene 130
16WW38 Vinyl chloride 05U
3/17/2020
Perchlorate 2U
cis-1,2-Dichloroethene 200
Trichloroethene 3,000
Vinyl chloride

16WW43
311212020
Perchlorate 2U
Biobalrier 1 cis-1,2-Dichloroethene |  0.5U
Trichloroethene 0.61J
Vinyl chloride 05U
16WW24 16WW23
3/31/2020 3/31/2020
Eerchloréte 2U Perchlorate 20U
cis-1,2-Dichloroetene | 0.5U cis-1,2-Dichloroethene | 05U
Trichloroethene 05U \g/ Trich’Ioroethene 0I5 u
Vinyl chloride 05U Vinyl chloride 05U

-
/
\\
Biobarrier .
Bayou

\. »

16WW46

3/12/2020

Perchlorate

2U

cis-1,2-Dichloroethene

05U

Trichloroethene

2.7

“[Viny! chioride

05U

16WW57
(NS)

16WW58
(NS)

16WwW27

31212020

Perchlorate

2U

cis-1,2-Dichloroethene

05U

Trichloroethene

1.1

Vinyl chloride

Shallow Well Location
Intermediate Well Location
Sub Area

Groundwater Flow Direction (March 2020)

VN#e

Stream
—— Road
LHAAP-16 Landfill Fence

i

Building or Tank

Notes:

1. Blue Highlighting Indicates the concentration exceeds the
MCL/PCL.

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation

is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
3. NA - Not Analyzed

0 50 100
[ — T

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

R

/

Figure 2-46

COC Concentrations in Groundwater
Outside Treatment Areas
Quarter 1 (March 2020)
First Annual RA-O Report

LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\AreasOutside SubAreas_Qtr1.mxd
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16WW31 16WW32
712712020 7/27/2020
Perchlorate 1.31 Perchlorate 0.05U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 05U
Trichloroethene 05U \M Trichloroethene 05U
Viny! chloride 05U Vinyl chloride 05U
16WW46
; ISZ\:)VI:\(I;:) ToWW33 16WW34 712712020
Perchlorate 0.05U 7/23/2020 /g\ 712312020 Zsr: hzlc-)lrja;;loroemene : 50:J
cis-1,2-Dichloroethene 05U Perchlorate 05U Perchiorate 05U A Trich’loroethene 0 .57 J | $ Shallow Well Location
Trichioroethene 050U os-1,2 Dichloroethene | 0.5 U 05 1.2 Dichloroetene | 050 -~ [Vinyl chloride 050
VT ore = Trichloroethene 05U T.rlchloroetlhene 05U - - y : ﬁ Intermediate Well Location
Vinyl chloride 05U Viny! chloride 05U o /] SubArea
/ 16WW38 > Groundwater Flow Direction (July 2020)
712312020 " — -~ Stream
Perchlorate 05U . _\\\ — Road
cis-1,2-Dichloroethene | 940 g:;,l:,aumer \. - [ LHAAP-16 Landiill Fence
Trichloroethene 2,400 ) 16Wws7 [ Buidin
Vinyl chloride 8/17/2020 9 orTank

Biobarrier 3

Perchlorate 0.454J Notes:

7 cis-1,2-Dichloroethene 05U 1. Blue Highlighting Indicates the concentration exceeds the
- MCL/PCL.
Trichloroethene 69 J+ 2 Qualifiers:
g Mid-Plume Area ) Vinyl chloride 05U J - Estlmgted_: The analytle was po_sﬂn{ely |deqt|f|ed; thg quantitation
- is an estimation due to discrepancies in meeting certain
K analyte-specific quality control criteria.
[ J+ - The analyte was positively identified; the associated numerical
value is its approximate concentration with a high bias in the sample.
/ | U - Undetected: The analyte was analyzed for, but not detected.
/ |

Biobarrier 2

e 16WW58
/ 8/17/2020
”’/ Perchlorate 05U
16WW37 //" cis-1,2-Dichloroethene 110 0 50 100
7/23/2020 Trichloroethene 3,400 e Feet
Perchlorate 05U ,/ Vinyl chloride 25U
cis-1,2-Dichloroethene 57 /’/
Trichloroethene 87 Biobarrier 1 /
Vinyl chioride 041J a6 {'
7/23/2020 '
Perchlorate 0.0428 J \
cis-1,2-Dichloroethene | 05U
\ U.S. ARMY CORP OF ENGINEERS
Trichloroethene 05U \ TULSA DISTRICT
LHAAP-16 Vinyl chioride 05U A TULSA, OKLAHOMA
/ [l -
/ ToWW27 A
7/23/2020 Fiqure 2-47
16WW24 16WW23 i EerChloréte 050 COC Concentr%tions in Groundwater
7/27/2020 7/27/2020 CIS_-1’2-DICh|°roemene 05U Outside Treatment Areas
Perchlorate 2.38 Perchlorate 0.05U Trichloroethene 05U Quarter 2 (July 2020)
erenlora S T — : ‘ Vinyl chioride 05U , _
cis-1,2-Dichloroethene | 05U cis-1,2-Dichloroethene | 05U First Annual RA-O Report
Trichloroethene 05U Trichloroethene 05U | LONGHORN A‘R'T\IAQQAWMEJEWDN PLANT
Vinyl chloride 05U Vinyl chloride 05U KARNACK, TEXAS

Date: 1/27/2022

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\AreasOutside SubAreas_Qtr2.mxd
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Date: 2/2/2022

VN#e

Shallow Well Location
Intermediate Well Location

Sub Area

Groundwater Flow Direction (October 2020)

Stream

—— Road

i

Notes:

1. Blue Highlighting Indicates the concentration exceeds the

LHAAP-16 Landfill Fence

Building or Tank

MCL/PCL.

2. Qual

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain

analyte

ifiers:

-specific quality control criteria.

16WW31 16WW32
10/19/2020 10/19/2020
Perchlorate 0.05U ﬁ Perchlorate 0.05U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 05U
Trichloroethene 05U Trichloroethene 05U
Vinyl chloride 05U Vinyl chloride 05U
16WW46
ey 10/19/2020
W 101972020 Perchlorate 0.05U
cis-1,2-Dichloroethene 05U
16WWa4 1071912020 Perchlorate 005U Trichioroehene 0664
10119/2020 P.erchlora?te 0.0259 J cis-1,2-Dichloroethene | 0.5 U Vinyl chioride 05U
Porchiora 0.05U cis-1,2-Dichloroethene | 0.5 U Trichloroethene 05U r
Gs-1,2-Dichioroethene | 0.5 U Trichloroethene 05U Vinyl chioride 05U
/ Trichioroehene 05U Viny! choride 05U /
Vinyl chloride 05U
\\\\
Biobarrier 4,,7
16WW38 Bayou N - 16WW57
10/19/2020 10/8/2020
Perchlorate 0.05U Biobarrier 3 Perchlorate 0.05U
cis-1,2-Dichloroethene | 1,100 cis-1,2-Dichloroethene | 0.5U
Trichloroethene 3,800 Trichloroethene 72
Vinyl chloride 100 Vinyl chloride 05U
- 4 /
Biobarrier 2 )
///
S
S 16WW58
10/8/2020
16WW37 M Perchiorake 0.05U
10/19/2020 N ,// cis-1,2-Dichloroethene 140
Perchlorate 0.393 Trichloroethene 4,400
cis-1,2-Dichloroethene 59 Vinyl chloride 25U
Trichloroethene 120 Bidbarrier 1 ;
Vinyl chioride 14 (
16WW43
10/22/2020
Perchlorate 0.05U “‘\
cis-1,2-Dichloroethene 05U \
LHAAP_1 6 Trichloroethene 0.94J
Vinyl chloride 05U
16Ww27
‘ 10/22/2020
16WW24 16WW23 P.ercmoréte 0051
cis-1,2-Dichloroethene 05U
10/8/2020 10/8/2020 ‘ -
Perchlorate 0.05U ﬁ/ Perchlorate 005U | Tlrlchloroellhene 12
; : - - | Vinyl chloride 05U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 05U |
Trichloroethene 05U Trichloroethene 05U
Vinyl chloride 05U Vinyl chloride 05U

U - Undetected: The analyte was analyzed for, but not detected.

0 50 100
[ — T

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

R

/

Figure 2-48
COC Concentrations in Groundwater
Outside Treatment Areas
Quarter 3 (October 2020)
First Annual RA-O Report

LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\AreasOutside SubAreas_Qtr3.mxd
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16WW44

1/22/2021
Perchlorate 0.05UJ
cis-1,2-Dichloroethene 05U
Trichloroethene 05U

Vinyl chloride

05U

Date: 1/27/2022

VN#e

Shallow Well Location

Intermediate Well Location

Sub Area

Groundwater Flow Direction (January/February 2021)

Stream

—— Road

i

Notes:

LHAAP-16 Landfill Fence

Building or Tank

1. Blue Highlighting Indicates the concentration exceeds the
MCL/PCL.
2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation

is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U-Un

detected: The analyte was analyzed for, but not detected.

0 50 100
[ — T

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

R

/

16WW31 16WW32
1/19/2021 1/19/2021
Perchlorate 0.05U Perchlorate 0.05U
cis-1,2-Dichloroethene |  0.5U \%/ cis-1,2-Dichloroethene | 05U
Trichloroethene 05U Trichloroethene 05U
Vinyl chloride 05U Vinyl chloride 05U
16WW46
1/19/2021
Perchlorate 0.05U
T6WW33 /5\ 16WW34 cis-1,2-Dichloroethene 05U
21312021 2132021 Trichloroethene 05U
Perchiorate 0.05UJ Perchlorate 0.050J Viny! chioride 05U
cis-1,2-Dichloroethene 05U cis-1,2-Dichloroethene 05U . -
Trichloroethene 05U Trichloroethene 05U 7
Vinyl chloride 05U Vinyl chloride 05U //
16WW38 N
1/20/2021 Biobarrier . L
Perchlorate Bayou \, N
cis-1,2-Dichloroethene 16WW57
Trichloroethene 2,300 Biobarrier 3 1/27/2021
Vinyl chloride Perchlorate 05UJ
cis-1,2-Dichloroethene | 05U
Trichloroethene 65J
Vinyl chloride 0.5UJ
Biobarrier 2 )
////
K
’ 16WW58
/ 112712021
TeWwar /" Perchlorate 025U
1/20/2021 cis-1,2-Dichloroethene 94
F"er:hzlostil - 0;26 ‘ Trichloroethene 2,700
cis-1,2-Dichloroethene . ' ; :
Trichloroethene 99 Bidbarrior 1 ’// Vinyl chloride 25U
Vinyl chioride 31 16WW43 [
1/28/2021
> Perchlorate 0.0777 J \‘,‘
LHAAP-16 cis-1,2-Dichloroethene | 0.5 U \
Trichloroethene 05U
Vinyl chloride 05U
! 16WW27
E 112812021
Y] T6WW23 : Perchlorate 05U
cis-1,2-Dichloroethene | 05U
1/28/2021 . 1/28/2021 -
e =5 V Er— 305 ] Trlchloroeﬁene 05U
Gs-1.2-Dichloroethens | 05 U Gs-1,2-Dichloroetene | 0.5 U Viny! chioride 05U
Trichloroethene 05U Trichloroethene 05U
Vinyl chloride 05U Viny! chloride 05U

Figure 2-49
COC Concentrations in Groundwater
Outside Treatment Areas
Quarter 4 (January 2021)
First Annual RA-O Report

LHAAP-16
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\AreasOutside SubAreas_Qtr4.mxd




Date: 1/26/2022

01081032

16SW01
3/31/2020
Perchlorate 2U
cis-1,2-Dichloroethene | 05U
Trichloroethene 05U
Vinyl chloride 05U
16WW56 -~ T T
- - N N
¢ : 16WW57 N
16RW11 HBW-1 7
ANO 16SW02
g 161W20 G} 31312020
16WW12 _—-" |Perchlorate 2U
@ tewwas Gs-1,2-Dichioroethene | 05 U
& [ Trichloroethene 05U
16WWS51 ) s Vinyl chloride 05U
;s 16WW30°
V' ,/
16WW29 //
16SW03
/ 3/31/2020
‘ Perchlorate 2U
! : cis-1,2-Dichloroethene | 05U
\ 16WW27 Trichloroethene 05U
16WW43 Vinyl chloride 05U
i
LHAAP-16 |
™~
/ N
v/ ‘E /
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3. Concentrations are shown in micrograms per liter (ug/L).
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Figure 3-2
: Shallow Zone TCE and Perchlorate Plumes
Y Quarter 2 (July 2020)
N . First Annual RA-O Report
§ Y LHAAP-16
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Surface Water Sample Location
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Perchlorate Plume (ug/L)
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Trichloroethene (TCE) Plume (ug/L)
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>10,000

Notes:

1. Perchlorate MCL/PCL =17 ug/L

TCE MCL/PCL =5 pg/L

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

J+ - The analyte was positively identified; the associated numerical
value is its approximate concentration with a high bias in the sample.
J- - The analyte was positively identified; the associated numerical
value is its approximate concentration with a low bias in the sample.
U - Undetected: The analyte was analyzed for, but not detected.

3. pg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\ShallowGroundwater_Qtr2PerchTCE.mxd



01081038

$ Existing Shallow Monitoring Well
$- Shallow Recovery Well
@  Surface Water Sample Location
-> Groundwater Flow Direction
—--- Stream
16WW32 363'?[‘)'46 ~— Road
0.05U ’ p
$0.5 u QO 66 J - Sub Area
[ +HAAP-16 Landiil Fence
[ Building or Tank
Perchlorate Plume (ug/L)
16SW01
0.05 U . 17 - 100
ST 05U -
. I e - >100
S ®-..
Trichloroethene (TCE) Plume (ug/L)
161W10
0.1U 5-10
46
Biobarrier 3 Biobarrier 10-100
16RW06 Bayou 16SW02 100 - 1,000
0.1U
0.05U -
e 1SRWOS " — 05U 1,000 - 10,000
0.05 U o120 Jonwes @ >10,000
\\’\
g Notes:
360 [~ 1.Perchlorate MCL = 17 pg/L
g TCE MCL = 5 pg/L
2. Qualifiers:
J - Estimated: The analyte was positively identified; the quantitation
161W03 \ / is an estimation due to discrepancies in meeting certain
0.’08'7,6fJ ‘l g analyte-specific quality control criteria.
10,000 J+ - The analyte was positively identified; the associated numerical
/‘- 0.05.U 14,000 J+ value is its approximate concentration with a high bias in the sample||
/ QQOOO / U - Undetected: The analyte was analyzed for, but not detected.
a N 16WW30 3. ug/L = micrograms per liter
16WW16 i 7 ; ;61\I(\SI;N36 0.05.U 4. Groundwater plume is dashed where inferred.
A0 A""16PM02 / AT00 =/
\ 32,000 0f0510 /) 16PM09 ' 16RW04, & 7/
i £
\ ~ _ ~65'000 0.0253 J 16RWO1 0050 a7/ /
\ = 2,000 00 3,400 ~
\ 3
N 4 id 1ewyv26 ,/
\ Y :
N h Biobarrier 2 o 2;3005 ; / 0 65 130
A i
N 9 Z : ; s Fect
N ~
~ ~ Biobarrier 1 ’ ;
~ - 1 :
N
N ~—— 16RW02 = i |
~ ——— _0050% 7] 16Rwo5 X
S - == - - 67 4 005U §
~ ’ $0.89 J N
~ ? \
T—-—— 161W09 / 16WW43
0'038; ; / 0.05U ‘\ U.S. ARMY CORP OF ENGINEERS
’ / 16WW42 0.94 JQ B TULSADISTRICT
16SW03 TULSA, OKLAHOMA
LHAAP- _ 0.05U
] 32 0.05U
’ 05U
e
16WW24
0.05U
$0.5 U
Figure 3-3
‘ Shallow Zone TCE and Perchlorate Plumes
L Quarter 3 (October 2020)
e First Annual RA-O Report
- LHAAP-16
/"ﬁ‘*-\ LONGHORN ARMY AMMUNITION PLANT
" . KARNACK, TEXAS
. | S

Date: 3/3/2022

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP16\RAO\Year1\ShallowGroundwater_Qtr3PerchTCE.mxd



01081039

161IW10
16Ww44 05U

0.05UJ 31

$0.5 V]

16RW06

0.25 UJ
95
16WW14

0.05 UJ
5 %

16RW07
0.6384
2/000
16PM03

~

<
__’
330:J,

/9,800 S
16WW38  161W03 ,/l
005U 05U

2,300 8300 Biobarrier 2

—
—_—
-~

—
e ——— - ———

Biobarrier.3

16WW34
0.05 UJ

_Q_O.S U

16RW09
0.459.J
690

16WW32
0.05U

$_0.5 U

Biobarrier

16WwW22

§0.246 J

16WW46
0.05U
_&0.5 U
16SW01
0.05U
I 05U
PR Tl R -
16WW56 e X~ N
0.1 UJ >
WAl
// 16RW11

16WW40

1.31J 16SW02

1,500 0.05U

05U
'\\
161W20 /
0.5 UJ prd
13 -
///

\\
007774 U.S. ARMY CORP OF ENGINEERS
16WW42 05U : TULSADISTRICT
LHAAP-16 0.05U / TULSA, OKLAHOMA
059J .
; 16SW03
@ 005U
05U
16WW24
05U
4°°U
Figure 3-4
; Shallow Zone TCE and Perchlorate Plumes
\ Quarter 4 (January 2021)
N e First Annual RA-O Report
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g N o KARNACK, TEXAS
o Tl

$ Existing Shallow Monitoring Well
4  Shallow Recovery Well
@  Surface Water Sample Location
->’ Groundwater Flow Direction
— -~ Stream
— Road
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] LHAAP-16 Landfill Fence
:] Building or Tank
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17 - 100
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Trichloroethene (TCE) Plume (ug/L)
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1,000 - 10,000
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Notes:

1. Perchlorate MCL/PCL = 17 pg/L

TCE MCL/PCL =5 pg/L

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

3. pg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.
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TCE MCL/PCL =5 pg/L

2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

3. pg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.
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Figure 3-5

Intermediate Zone TCE and Perchlorate Plumes
Quarter 1 (March 2020)
First Annual RA-O Report
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2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

J+ - The analyte was positively identified; the associated numerical
value is its approximate concentration with a high bias in the sample
U - Undetected: The analyte was analyzed for, but not detected.

3. pg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.
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\ 1. Perchlorate MCL/PCL =17 ug/L

\ TCE MCL/PCL =5 pg/L

2. Qualifiers:

\ J - Estimated: The analyte was positively identified; the quantitation
\ is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

3. hg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.
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2. Qualifiers:

J - Estimated: The analyte was positively identified; the quantitation
is an estimation due to discrepancies in meeting certain
analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
3. hg/L = micrograms per liter

4. Groundwater plume is dashed where inferred.
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Photographic Log and Well Inspection Forms



First Annual Remedial Action Operation Report, LHAAP-16

Appendix B

APPENDIX B

March 2020 Photo Log

01081050

Aptim Federal Services, LLC

Photo No. Date Task and Description
1 3/9/2020 View of Monitoring Well 16EW01
2 3/9/2020 View of Monitoring Well 16EW02
3 3/25/2020 View of Monitoring Well 16EW03
4 3/9/2020 View of Monitoring Well 16EW04
5 3/16/2020 View of Monitoring Well 16EW05
6 3/25/2020 View of Monitoring Well 16EW06
7 3/25/2020 View of Monitoring Well 16EW07
8 3/31/2020 View of Monitoring Well 16EW08
9 3/25/2020 View of Monitoring Well 16/W03
10 3/10/2020 View of Monitoring Well 161W04
11 3/9/2020 View of Monitoring Well 16RW03
12 3/9/2020 View of Monitoring Well 16RW04
13 3/12/2020 View of Monitoring Well 16RW05
14 3/17/2020 View of Monitoring Well 16RW06
15 3/17/2020 View of Monitoring Well 16RW07
16 3/11/2020 View of Monitoring Well 16RW08
17 3/11/2020 View of Monitoring Well 16RW09
18 3/11/2020 View of Monitoring Well 16RW10
19 3/17/2020 View of Monitoring Well 16RW11
20 3/10/2020 View of Monitoring Well 16RW12
21 3/31/2020 View of 16SW01
22 3/31/2020 View of 16SW02
23 3/31/2020 View of 16SW03

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032



First Annual Remedial Action Operation Report, LHAAP-16

01081051

Aptim Federal Services, LLC
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Photo No. Date Task and Description
24 3/11/2020 View of Monitoring Well 16 WW12
25 3/12/2020 View of Monitoring Well 16 WW13
26 3/17/2020 View of Monitoring Well 16WW14
27 3/11/2020 View of Monitoring Well 16 WW16
28 3/16/2020 View of Monitoring Well 16WwW21
29 3/16/2020 View of Monitoring Well 16WW22
30 3/31/2020 View of Monitoring Well 16WW23
31 3/31/2020 View of Monitoring Well 16WW24
32 3/16/2020 View of Monitoring Well 16WW25
33 3/9/2020 View of Monitoring Well 16WW26
34 3/12/2020 View of Monitoring Well 16 WW27
35 3/30/2020 View of Monitoring Well 16WW29
36 3/30/2020 View of Monitoring Well 16WW30
37 3/12/2020 View of Monitoring Well 16WW31
38 3/12/2020 View of Monitoring Well 16WW32
39 3/12/2020 View of Monitoring Well 16WW33
40 3/12/2020 View of Monitoring Well 16\WW34
41 3/11/2020 View of Monitoring Well 16WW35
42 3/11/2020 View of Monitoring Well 16WW36
43 3/17/2020 View of Monitoring Well 16 WW37
44 3/17/2020 View of Monitoring Well 16W/WW38
45 3/16/2020 View of Monitoring Well 16WW39
46 3/10/2020 View of Monitoring Well 16 WW40
47 3/16/2020 View of Monitoring Well 16WwW41
48 3/10/2020 View of Monitoring Well 16WW42

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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Photo No. Date Task and Description
49 3/12/2020 View of Monitoring Well 16WW43
50 3/17/2020 View of Monitoring Well 16W/WW44
51 3/12/2020 View of Monitoring Well 16WW46
52 3/30/2020 View of Monitoring Well 16WW48
53 3/16/2020 View of Monitoring Well 16WW49
54 3/17/2020 View of Monitoring Well 16WW51
55 3/25/2020 View of Monitoring Well 16WW55
56 3/16/2020 View of Monitoring Well 16WWW56

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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PHOTO 1: View of Monitoring Well 16EWO01
DATE: March 9, 2020

EI
PHOTO 2:  View of Monitoring Well 16EW02
DATE: March 9, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 4 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 3:  View of Monitoring Well 16EW03
DATE: March 25, 2020

PHOTO 4:  View of Monitoring Well 16EW04
DATE: March 9, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 5 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO5:  View of Monitoring Well 16EW05
DATE: March 16, 2020

PHOTO 6:  View of Monitoring Well 16EW06
DATE: March 25, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 6 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 7:  View of Monitoring Well 16EW07
DATE: March 25, 2020

PHOTO 8:  View of Monitoring Well 16EW08
DATE: March 31, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 7 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081057

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 9: View of Monitoring Well 16|W03
DATE: March 25, 2020

PHOTO 10: View of Monitoring Well 16/W04
DATE: March 10, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 8 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 11: View of Monitoring Well 16RW03
DATE: March 9, 2020

PHOTO 12: View of Monitoring Well 16RW04
DATE: March 9, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 9 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 13: View of Monitoring Well 16RW05
DATE: March 12, 2020

PHOTO 14: View of Monitoring Well 16RW06
DATE: March 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 10 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 15: View of Monitoring Well 16RW07
DATE: March 17, 2020

PHOTO 16: View of Monitoring Well 16RW08
DATE: March 11, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 1 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 17: View of Monitoring Well 16RW09
DATE: March 11, 2020

PHOTO 18: View of Monitoring Well 16RW10
DATE: March 11, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 12 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 19: View of Monitoring Well 16RW11
DATE: March 17, 2020

PHOTO 20: View of Monitoring Well 16RW12
DATE: March 10, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 13 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 21: View of 16SW01
DATE: March 31, 2020

PHOTO 22: View of 16SW02
DATE: March 31, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 14 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 23: View of 16SW03
DATE: March 31, 2020

PHOTO 24: View of Monitoring Well 16WW12
DATE: March 11, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 15 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081065

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 25: View of Monitoring Well 16WW13
DATE: March 12, 2020

PHOTO 26: View of Monitoring Well 16WW14
DATE: March 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 16 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 27: View of Monitoring Well 16WW16
DATE: March 11, 2020

PHOTO 28: View of Monitoring Well 16Ww21
DATE: March 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 17 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 29: View of Monitoring Well 16WW22
DATE: March 16, 2020

PHOTO 30: View of Monitoring Well 16WW23
DATE: March 31, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 18 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 31: View of Monitoring Well 16WW24
DATE: March 31, 2020

PHOTO 32: View of Monitoring Well 16WW25
DATE: March 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 19 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 33: View of Monitoring Well 16WW26
DATE: March 9, 2020

PHOTO 34: View of Monitoring Well 16WW27
DATE: March 12, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 20 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 35: View of Monitoring Well 16WW29
DATE: March 30, 2020

PHOTO 36: View of Monitoring Well 16WW30
DATE: March 30, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 2 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 37: View of Monitoring Well 16WW31
DATE: March 12, 2020

PHOTO 38: View of Monitoring Well 16WW32
DATE: March 12, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 22 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 39: View of Monitoring Well 16WW33
DATE: March 12, 2020

PHOTO 40: View of Monitoring Well 16WW34
DATE: March 12, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 23 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 41: View of Monitoring Well 16WW35
DATE: March 11, 2020

PHOTO 42: View of Monitoring Well 16WW36
DATE: March 11, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 24 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 43: View of Monitoring Well 16WW37
DATE: March 17, 2020

PHOTO 44: View of Monitoring Well 16WW38
DATE: March 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 25 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 45: View of Monitoring Well 16WW39
DATE: March 16, 2020

PHOTO 46: View of Monitoring Well 16WW40
DATE: March 10, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 26 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 47: View of Monitoring Well 16Ww41
DATE: March 16, 2020

PHOTO 48: View of Monitoring Well 16Ww42
DATE: March 10, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 27 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 49: View of Monitoring Well 16WW43
DATE: March 12, 2020

PHOTO 50: View of Monitoring Well 16WW44
DATE: March 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 28 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 51: View of Monitoring Well 16WW46
DATE: March 12, 2020

PHOTO 52: View of Monitoring Well 16WW48
DATE: March 30, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 29 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 53: View of Monitoring Well 16WW49
DATE: March 16, 2020

PHOTO 54: View of Monitoring Well 16WW51
DATE: March 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 30 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 55: View of Monitoring Well 16WW55
DATE: March 25, 2020

PHOTO 56: View of Monitoring Well 16WW56
DATE: March 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 3 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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July 2020 Photo Log
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Photo No. Date Task and Description
1 7/16/2020 View of Monitoring Well 16EW01
2 7/16/2020 View of Monitoring Well 16EW02
3 7/28/2020 View of Monitoring Well 16EW03
4 7/28/2020 View of Monitoring Well 16EW04
5 7/16/2020 View of Monitoring Well 16EW05
6 7/16/2020 View of Monitoring Well 16EW06
7 7128/2020 View of Monitoring Well 16EW07
8 7128/2020 View of Monitoring Well 16EW08
9 7/128/2020 View of Monitoring Well 16/W03
10 7/16/2020 View of Monitoring Well 16/\W09
11 7/14/2020 View of Monitoring Well 16/W10
12 7/21/2020 View of Monitoring Well 161W20
13 7/20/2020 View of Monitoring Well 16PM02
14 7/20/2020 View of Monitoring Well 16PM03
15 7/20/2020 View of Monitoring Well 16PM06
16 7/20/2020 View of Monitoring Well 16PM09
17 7120/2020 View of Monitoring Well 16PM14
18 712712020 View of Monitoring Well 16RW01
19 7/21/2020 View of Monitoring Well 16RW02
20 7/28/2020 View of Monitoring Well 16RW04
21 7/16/2020 View of Monitoring Well 16RW05
22 7/14/2020 View of Monitoring Well 16RW06
23 7/14/2020 View of Monitoring Well 16RW07

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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Photo No. Date Task and Description

24 7114/2020 View of Monitoring Well 16RW09
25 7/20/2020 View of Monitoring Well 16RW10
26 7121/2020 View of Monitoring Well 16RW11
27 7/28/2020 View of 16SW01

28 7/28/2020 View of 16SW02

29 7/28/2020 View of 16SW03

30 7/21/2020 View of Monitoring Well 16WW12
31 7/23/2020 View of Monitoring Well 16WW13
32 7/20/2020 View of Monitoring Well 16WW14
33 71142020 View of Monitoring Well 16WW16
34 7/15/2020 View of Monitoring Well 16Ww21
35 7115/2020 View of Monitoring Well 16WW22
36 712712020 View of Monitoring Well 16WW23
37 712712020 View of Monitoring Well 16WW24
38 7/21/2020 View of Monitoring Well 16WW25
39 7/21/2020 View of Monitoring Well 16WW26
40 7/23/2020 View of Monitoring Well 16WW27
41 7/15/2020 View of Monitoring Well 16WW29
42 7/15/2020 View of Monitoring Well 16WW30
43 712712020 View of Monitoring Well 16WW31
44 712712020 View of Monitoring Well 16WW32
45 7123/2020 View of Monitoring Well 16WW33
46 7123/2020 View of Monitoring Well 16WW34
47 7/14/2020 View of Monitoring Well 16WW35
48 7/14/2020 View of Monitoring Well 16WW36

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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Photo No. Date Task and Description
49 7/123/2020 View of Monitoring Well 16 WW37
50 7/123/2020 View of Monitoring Well 16W/WW38
51 7/15/2020 View of Monitoring Well 16WW39
52 7121/2020 View of Monitoring Well 16WW40
53 7/15/2020 View of Monitoring Well 16WwW41
54 7/23/2020 View of Monitoring Well 16WwW42
55 7/23/2020 View of Monitoring Well 16WW43
56 7/20/2020 View of Monitoring Well 16WW44
57 712712020 View of Monitoring Well 16WW46
58 7/15/2020 View of Monitoring Well 16W/WW48
59 712712020 View of Monitoring Well 16WW49
60 712712020 View of Monitoring Well 16WW51
61 71142020 View of Monitoring Well 16WW55
62 7/15/2020 View of Monitoring Well 16WW56
63 8/17/2020 View of Monitoring Well 16WW57
64 8/17/2020 View of Monitoring Well 16WW58

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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PHOTO 1: View of Monitoring Well 16EWO01
DATE: July 16, 2020

EI
PHOTO 2:  View of Monitoring Well 16EW02
DATE: July 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 4 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 3:  View of Monitoring Well 16EW03
DATE: July 28, 2020

PHOTO 4:  View of Monitoring Well 16EW04
DATE: July 28, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 5 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO5:  View of Monitoring Well 16EW05
DATE: July 16, 2020

PHOTO 6:  View of Monitoring Well 16EW06
DATE: July 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 6 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 7:  View of Monitoring Well 16EW07
DATE: July 28, 2020

PHOTO 8:  View of Monitoring Well 16EW08
DATE: July 28, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 7 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 9: View of Monitoring Well 16|W03
DATE: July 28, 2020

PHOTO 10: View of Monitoring Well 16IW09
DATE: July 16, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 8 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 11: View of Monitoring Well 16IW10
DATE: July 14, 2020

PHOTO 12: View of Monitoring Well 16/W20
DATE: July 21, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 9 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 13: View of Monitoring Well 16PM02
DATE: July 20, 2020

PHOTO 14: View of Monitoring Well 16PM03
DATE: July 20, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 10 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081153

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 15: View of Monitoring Well 16PM06
DATE: July 20, 2020

PHOTO 16: View of Monitoring Well 16PM09
DATE: July 20, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 1 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081154

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 17: View of Monitoring Well 16PM14
DATE: July 20, 2020

PHOTO 18: View of Monitoring Well 16RW01
DATE: July 27, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 12 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 19: View of Monitoring Well 16RW02
DATE: July 21, 2020

PHOTO 20: View of Monitoring Well 16RW04
DATE: July 28, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 13 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 21: View of Monitoring Well 16RW05
DATE: July 16, 2020

PHOTO 22: View of Monitoring Well 16RW06
DATE: July 14, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 14 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 23: View of Monitoring Well 16RW07
DATE: July 14, 2020

PHOTO 24: View of Monitoring Well 16RW09
DATE: July 14, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 15 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 25: View of Monitoring Well 16RW10
DATE: July 20, 2020

PHOTO 26: View of Monitoring Well 16RW11
DATE: July 21, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 16 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 27: View of 16SW01
DATE: July 28, 2020

PHOTO 28: View of 16SW02
DATE: July 28, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 17 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 29: View of 16SW03
DATE: July 28, 2020

PHOTO 30: View of Monitoring Well 16 WW12
DATE: July 21, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 18 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 31: View of Monitoring Well 16WW13
DATE: July 23, 2020

PHOTO 32: View of Monitoring Well 16 WW14
DATE: July 20, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 19 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 33: View of Monitoring Well 16WW16
DATE: July 14, 2020

PHOTO 34: View of Monitoring Well 16 WW21
DATE: July 15, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 20 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 35: View of Monitoring Well 16WW22
DATE: July 15, 2020

PHOTO 36: View of Monitoring Well 16 WW23
DATE: July 27, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 2 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 37: View of Monitoring Well 16WW24
DATE: July 27, 2020

PHOTO 38: View of Monitoring Well 16 WW25
DATE: July 21, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 22 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 39: View of Monitoring Well 16WW26
DATE: July 21, 2020

PHOTO 40: View of Monitoring Well 16 WW27
DATE: July 23, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 23 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 41: View of Monitoring Well 16WW29
DATE: July 15, 2020

PHOTO 42: View of Monitoring Well 16 WW30
DATE: July 15, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 24 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 43: View of Monitoring Well 16WW31
DATE: July 27, 2020

PHOTO 44: View of Monitoring Well 16 WW32
DATE: July 27, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 25 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081168

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 45: View of Monitoring Well 16WW33
DATE: July 23, 2020

PHOTO 46: View of Monitoring Well 16 WW34
DATE: July 23, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 26 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 47: View of Monitoring Well 16WW35
DATE: July 14, 2020

PHOTO 48: View of Monitoring Well 16WW36
DATE: July 14, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 27 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081170

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 49: View of Monitoring Well 16WW37
DATE: July 23, 2020

PHOTO 50: View of Monitoring Well 16 WW38
DATE: July 23, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 28 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas



01081171

First Annual Remedial Action Operation Report, LHAAP-16 Aptim Federal Services, LLC
Appendix B

PHOTO 51: View of Monitoring Well 16WW39
DATE: July 15, 2020

PHOTO 52: View of Monitoring Well 16 WW40
DATE: July 21, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 29 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 53: View of Monitoring Well 16WW41
DATE: July 15, 2020

PHOTO 54: View of Monitoring Well 16\/WW42
DATE: July 23, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 30 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 55: View of Monitoring Well 16WW43
DATE: July 23, 2020

PHOTO 56: View of Monitoring Well 16\WW44
DATE: July 20, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 3 1 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 57: View of Monitoring Well 16WW46
DATE: July 27, 2020

PHOTO 58: View of Monitoring Well 16\WW48
DATE: July 15, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 32 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 59: View of Monitoring Well 16WW49
DATE: July 27, 2020

PHOTO 60: View of Monitoring Well 16 WW51
DATE: July 27, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 33 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 61: View of Monitoring Well 16WW55
DATE: July 14, 2020

PHOTO 62: View of Monitoring Well 16 WW56
DATE: July 15, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 34 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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PHOTO 63: View of Monitoring Well 16 WW57
DATE: August 17, 2020

PHOTO 64: View of Monitoring Well 16 WW58
DATE: August 17, 2020

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 35 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas
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Photo No. Date Task and Description
1 10/20/2020 View of Monitoring Well 16EW01
2 10/21/2020 View of Monitoring Well 16EW02
3 10/22/2020 View of Monitoring Well 16EW03
4 10/20/2020 View of Monitoring Well 16EW04
5 10/20/2020 View of Monitoring Well 16EW05
6 10/21/2020 View of Monitoring Well 16EW06
7 10/22/2020 View of Monitoring Well 16EW07
8 10/20/2020 View of Monitoring Well 16EW08
9 10/13/2020 View of Monitoring Well 16/W03
10 10/13/2020 View of Monitoring Well 16/\W09
11 10/21/2020 View of Monitoring Well 16/W20
12 10/26/2020 View of Monitoring Well 16PM02
13 10/26/2020 View of Monitoring Well 16PMO03
14 10/26/2020 View of Monitoring Well 16PM06
15 10/26/2020 View of Monitoring Well 16PM09
16 10/26/2020 View of Monitoring Well 16PM14
17 10/20/2020 View of Monitoring Well 16RW01
18 10/22/2020 View of Monitoring Well 16RW02
19 10/21/2020 View of Monitoring Well 16RW04
20 10/22/2020 View of Monitoring Well 16RW05
21 10/26/2020 View of Monitoring Well 16RW06
22 10/14/2020 View of Monitoring Well 16WW21
23 10/14/2020 View of Monitoring Well 16WW22

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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Photo No. Date Task and Description
24 10/8/2020 View of Monitoring Well 16WW23
25 10/8/2020 View of Monitoring Well 16WW24
26 10/14/2020 View of Monitoring Well 16WW25
27 10/14/2020 View of Monitoring Well 16WW26
28 10/22/2020 View of Monitoring Well 16WW27
29 10/14/2020 View of Monitoring Well 16WW29
30 10/14/2020 View of Monitoring Well 16W/WW30
31 10/19/2020 View of Monitoring Well 16WW31
32 10/19/2020 View of Monitoring Well 16WW32
33 10/19/2020 View of Monitoring Well 16WW33
34 10/19/2020 View of Monitoring Well 16W/WW34
35 10/13/2020 View of Monitoring Well 16WW35
36 10/13/2020 View of Monitoring Well 16WW36
37 10/19/2020 View of Monitoring Well 16WW37
38 10/19/2020 View of Monitoring Well 16WW38
39 10/14/2020 View of Monitoring Well 16WW39
40 10/21/2020 View of Monitoring Well 16W/WW40
41 10/14/2020 View of Monitoring Well 16WW41
42 10/22/2020 View of Monitoring Well 16WW42

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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