DEPARTMENT OF THE ARMY
CAMP STANLEY STORAGE ACTIVITY, MCAPP
25800 RALPH FAIR ROAD, BOERNE, TX 78015-4800

June 28, 2012

U-065-12

Mr. Bryan Smith

Texas Commission on Environmental Quality
Industrial and Hazardous Waste Permits Section
P.O. Box 13087 (MC-130)

Austin, TX 78711-3087

Subject: Biannual Status Report (Month 55 — Month 60, November 1, 2011 - April 30,
2012) of the Pilot Study Class V Aquifer Remediation Injection Wells at Camp
Stanley Storage Activity, Boerne, Texas, TCEQ Authorization No. 5X2600431;
WWC12002216; CN602728206/RN104431655

Dear Mr. Smith:

The Camp Stanley Storage Activity (CSSA), McAlester Army Ammunition Plant, U.S.
Army Field Support Command, Army Materiel Command, U.S. Army, is submitting this
biannual report summarizing the injection activities performed at the on-post Solid Waste
Management Unit (SWMU) B-3 site. The activities performed are part of the planned SWMU
B-3 Pilot Study being performed to evaluate the effectiveness of enhanced anaerobic
biodegradation (EAB) for treatment of chlorinated compounds in groundwater. The pilot study
activities include the injection of recovered groundwater into mulch/gravel filled bioreactor
trenches.

This biannual report contains data as specified by the Texas Commission on Environmental
Quality (TCEQ) Underground Injection Control (UIC) permit for the months of November, 2011
through April, 2012 (Months 55-60). The biannual reporting data includes monthly samples of
the injected groundwater for volatile organic concentrations (VOCs) and total dissolved solids
(TDS) and field collected parameters including injection volumes, injection pressures and the pH
of recovered groundwater. Data indicates that concentrations of contaminants did not exceed
limits specified in 40 CFR §261.24 Table 1 as referenced in CSSA’s UIC permit authorization.

Between November 1, 2011 and April 30, 2012 approximately 8,139,248 gallons of
groundwater from wells CS-MW16-CC (~3,507,615 gallons), CS-MW16-LGR (~1,464,758
gallons), B3-EXW-01 (~2,122,179 gallons), B3-EXW-02 (~2,702,000) were injected into
SWMU B-3 bioreactor trenches 1 and 2. A total of 51,195,841 gallons of recovered groundwater
from CS-MW16-LGR, CS-MW16-CC, B3-EXW-01, and B3-EXW-02 have been injected into
bioreactor trenches 1 and 2 since normal bioreactor operations began. Samples of the injected
groundwater, for this reporting period, were collected on November 18 and December 21, 2010,
and January 19, February 24, March 22, and April 19, 2011. Results of analysis are summarized
in the attached Table 1. An additional 12,000 gallons of water were injected into trench 4. This
additional water was generated from additional well drilling efforts located on post. The
laboratory data packages for characterization of the managed water for the newly drilled well
CS-13 (TW-2) are included in the accompanying CD. Field forms which contain operating
pressures and pH readings for the reporting period are also attached and the laboratory data
packages are included in the accompanying CD.



A modification request changing the reporting frequency from a semi-annual to an annual
basis was reviewed and approved by TCEQ UIC staff on February 17, 2012 (correspondence
attached); therefore, this is the final biannual report. Future reports summarizing the injection
activities performed at the on-post SWMU B-3 site will be submitted on an annual basis; the first
of which will be submitted in June 2013.

If you have any questions regarding the information contained in this letter, please feel free
to contact Gabriel Moreno-Fergusson, CSSA Environmental Program Manager, at (210) 295-
7453 or Ken Rice, Parsons, at (512) 719-6050.

Sincerely,

ca.sané%\ .

Jason D. Shirley
Installation Manager

Enclosures

o Gabriel Moreno-Fergusson, CSSA Environmental Program Manager
Julie Burdey, Parsons (ltr only)
Ken Rice, Parsons
File: 748350.01000



TCEQ Correspondence
February 17, 2012



Bryan W. Shaw, Ph.D., Chairman

Buddy Garcia, Commissioner

Carlos Rubinstein, Commissioner

Mark R. Vickery, P.G., Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

February 17, 2012

Mr. Jason Shirley

Installation Manager

U.S. Army, Camp Stanley Storage Activity
25800 Ralph Fair Road

Boerne, TX 78015

Re:  Amendment to Class V Authorization
TCEQ Authorization No. 5X2600431
CN602728206/RN104431655
Camp Stanley Storage Activity
25800 Ralph Fair Road
Boerne, TX 78015

Dear Mr. Shirley:

The Underground Injection Control (UIC) staff has completed review of the modification
request dated August 29, 2011 requesting approval to change the data collection and reporting
requirements for the above authorization. The following change has been made to the above
Class V authorization.

Injection volumes, pressures, and concentrations of contaminants (including pH and total
dissolved solids) in the injected groundwater shall be sampled quarterly at the point of
reinjection (prior to fluids being released into the trenches). The concentration of contaminates
in the trench bioreactor monitoring sumps and the surrounding monitoring wells shall be
sampled semiannually. All monitoring and sampling data shall be submitted to the UIC Permits
Team, Radioactive Materials Divisions, at mail code MC 233 on an annual basis. All other
requirements of the above mentioned authorization remain in effect.

If you have any questions regarding this matter, please contact me at (512) 239-6075. If you will
be corresponding by mail, please use mail code MC 233.

Sincerely, e
T e I e—
Bryan S. Smith

Underground Injection Control Permits Team
Radioactive Materials Division

BSS/nlc

cc: Mr. Ken Rice, Parsons, 8000 Centre Park Drive, Suite 200, Austin, TX 78754

P.0. Box 13087 * Austin, Texas 78711-3087 * 512-239-1000 * tceq.texas.gov

How is our customer service?  tceq.texas.gov/goto/customersurvey

printed on recycled paper



Analytical Summary Data
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Field Forms
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SWMU B-3 Tree Mulch Bioreactor

LIl
Weekly Water Level Monitoring
T Sampling Port | Sample | Sample Pressure | Pressure in Zone
Depth (#BTOC) | Date Time | atTOC (psi) |  MP (psi) Pressure (psi)
CS-WB05-LGR-01 99 N-7 | 1'{173' 1727 | ] 0. [_!
CS-WB05-LGR-02 182 ILUL :[:E{ \-I l({ ]7
CS-WB05-LGR-03A 216 142 l\E[ 2—0 14 ")
CS-WB05-LGR-038 262 Y20 ’% O% 18,\%[}'“(\ [ 5 (o8
CS-WB05-LGR-04A 277 M9 25?14 43 1. 4
CS-WB05-LGR-04B 329 ILH% 4”]:7 'O\) { I 4“
CS-WB05-BS:01 362 1417 6210‘ Yl 56.- 577
CS-WB05-CC-01 432 1Y {Ls %ﬁ 20 r'9‘ L ]
CS-WR05-CC-02 460 Iy ]'\/ {%6% q(p 1) 7%
CS-WB06-UGR-01 20 1£{ SF]] TLOL? 08 | |/ 4 |
CS-WB06-LGR-01 93 1450 ‘ L{, «\ 14 12 L ] [o. Lf 5
CS-WB06-LGR-02 174 [L\ Slf & Ti \5 {1 (ﬂ
CS-WB06-LGR-03A 207 ] ( )3 14 ﬁ LO L“‘l‘
CS-WB06-LGR-038 260 457 22319 fO 43 35
CS-WB06-LGR-04 320 I (f S l 52 Iq LIO ’L'
CS-WB07-UGR-01 14 (35 14-1’8 0y 4 %Lﬂ
CS-WB07-LGR-01 90 5<F “ M1V 25.9%
CS-WB07-LGR-02 175 1351 ! Mili 171) 25.4v]
CS-WB07-LGR-03A 208 i%")/ 100 14.2?[ l‘)’/ - H' 24
CS-WB07-LGR-03B 257 Igs_'-i’ 143’? l f Qfﬁf‘/ﬁ' Z'L:.‘C?Cﬂ.
CS-WB07-LGR-04 318 135 % 24‘{”2[ 6 '3"‘7-6)‘3)
CS-WB08-UGR-01 38 WERY, : Z’/[ 10 [ 14.19
|_cs-wsos-LR-01 115 1% 14.11:‘ . I?Q/ \1. L7
CS-WB08-LGR-02 193 ({2 4.0 u . L‘g ) 17.74¢
CS-WB0B-LGR-03A 228 42t MY v I*'!
CS-WB08-LGR-03B 2713 | / Ll?é 26246 L?/ ‘M.l 0
CS-WB0B-LGR-04 341 \f (474 56ﬁ8 .50 H| 27
Week 23 - My



SWMU B-3 Tree Mulch Bioreactor

Personnel (3( b | F:_ Hl ¢

Quarterly Monitoring

AR i ] Dept (1 870C) | Sa7pe Date | SempleTime | JTECE . | zone Pressure.
CS-WB05-LGR-01 s It 13| | 145 | f‘f 200 28
CS-WB05-LGR-02 132 A DRY 1,05 4. 10
CS-WB05-LGRO3A. 216 Jt.23.1| Dd.\f' 14.10 %0 #i
CS-WB05-LGRO3B 262 . 20 U1 | 20 2¢
CS-WB05-LGRO4A 277 ) H 3‘%? i =
CS-WB05-LGRO4B 329 Yzlg /3 L“ 9‘/
CS-WB05-BS-01 362 %252 |5}1.99
CS-WB05-CC-01 432 4 12~ | Lo g)if
CS-WB05-CC-02 460 Ve | TS
CS-WB06-UGR-01 20 oY [ 11.3%
CS-WB06-LGR-01 93 . 00{ [L.YO
CS-WB06-LGR-02 174 48 L1812
CS-WB06-LGRO3A 207 el 105 14. IU’ 104}
CS-WB0B-LGRO28 260 L2 1) | Oay L 79.1% Y444
CS-WB06-LGR-04 20 W 111 | joog s"!.uﬁ Yoo
CS-WB07-UGR-01 14 iH-7- 1] ‘H‘fw/\{“ 1.0 | k=7 }"’l/‘f\éﬂ
CS-WB07-LGR-01 90 Loy I i A Y. 5 . P O
CS-WB07-LGR-02 175 -2 SVAS 4. 13 /3, ¢ 7
CS-WB07-LGRO3A 208 [I-Z-]] s M.\ L. 4%
CS-WB07-LGRO3B 257 020l 1 oc 4. 21 |27.&7
CS-WB07-LGR-04 318 21 WG, v 52 1 4HO o)
CS-WB08-UGR-01 38 | 3] LD M.217_ 1 1947
CS-WB0B-LGR-01 143 (L3 1] 1630 |M.2(; 4. 2
CS-WB08-LGR-02 193 3] ' ém? 4. ’le)( Hn 1%
CS-WB08-LGRO3A 228 U3l DRY |1 Li by ( 4 7
CS-WB08-LGRO3B 273 NEREN) EXTY ‘ .52 Ly ‘)
CS-WB08-LGR-04 341 3 -|[. |"f\) 0 |22 5| oL 40

Quarter __LL
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SWMU B-3 Tree Mulch Bioreactor

B o .\.L)l,w n ,E’ Yi\_f ¢
Weekly Water Level Monitoring
T e Rl R R e

CS-WB05-LGR-01 g9 1101\ "qu, 114’-1{0 3q 20. 22,
CS-WB05-LGR-02 182 { Il 14&; L—J 4 ‘ 455
CS-WB05-LGR-03A 216 [C7] :Z;Ljv CHo| | [L )
CS-WB05-LGR-03B 262 ,} VAL 2151% 311488
CS-WB05-LGR-04A 277 |©/5 .15 471 o] ‘CI Co
CS-WB05-LGR-04B 329 [O VAR L{ 47 .3 ("H 5%
CS-WB05-85-01 362 !OZL} Gaol : (04 S 35
CS-WB05-CC-01 432 1 11923 92’62'6’5 5B 9
CS-WB05-CC-02 460 vV Jloz2 1@* LLi Ji22
CS-WB06-UGR-01 20 o5 R 1;5}7 3 Ur 1. Loko
CS-WBOG-LGRO1 | 93 105 1411.12/ 29 I (D (Oq
CS-WB06-LGR-02 174 (05 \U( 30 :Ef;? UA7. q o
CS-WB06-LGR-03A S |BE5 |L{. AN 70.36
CS-WB06-LGR-038 260 i PEE DSLi 27?; AR |43 2(0
CS-WB06-LGR-04 320 V I{_\f)—*’—'l %ﬁ Yo [H4D. iD
CS-WR07-UGR-01 14 104 | T';lpf 25 | 4.9
CS-WB07-LGR-01 90 1040 111‘12 10 @%ﬁ 21539
CS-WB07-LGR-02 175 1029 _ 14!";6‘4 %7 2.2.9%
CS-WB07-LGR-03A 208 WA 11 %6 141540"\( MYZ_
CS-WB07-LGR-03B 257 o 1 F X "1 M4 | 8F
CS-WB07-LGR-04 318 / 038 24i‘2’| .17 0.0 O
CS-WB08-UGR-01 38 | OD] M\E @Lﬂ 91D
CS-WB08-LGR-01 115 110% TT/CIJ YD 1.5
CS-WB08-LGR-02 193 NG M0 :I:‘i: "ff/l e A0
CS-WB08-LGR-03A 228 1|0l 7 1.4 S Y .?..O!
CS-WB08-LGR-03B 273 \ yailh ‘j/ 22?. 2% 1 .30
cavsmis | mi_ | ¥ iy a2y

.’)\
N
Week ﬁt{ 21
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SWMU B-3 Tree Mulch Biore

actor

u‘n\\ L .-"’\

Personnel

YA~

Weekly Water Level Monltormg

| SampieT

CS-WB05-LGR-01 .2y 20 LT
CS-WB05-LGR-02 182 [ 0933 17:'/?‘% O | .29
CS-WB05-LGR-03A 216 093 o 1111 7?1 .24
CS-WB05-LGR-038 262 0499 1% 181-??6'.‘\)?) M 3
CS-WB05-L GR-04A 277 lﬂj}"lr 25211( 50 19.05
| CS-WB05-LGR-04B 329 0932 :‘55’—. YRR,
CS-WB05-BS-01 362 0232 9;;;!0 Yt | St IF
CS-WB05-CC-01 432 ﬁ/ 093 | q1.9% | 58 3
CS-WB05-CC-02 460 0930 104].83 07 | H I3
CS-WB06-UGR-01 20 [ D9S L 14‘? q 2l |11, €2
CS-WBO06-LGR-01 93 / 1950 14‘.‘]1.21% .5
CS-WB06-LGR-02 174 094 Y | D] :jfi:l(;lz T D)
CS-WB06-LGR-03A 207 LV 26; i:l 51 2023
CS-WB06-LGR-038 260 014 LY. 2% | 433
cowmicras | o | /| gy 5250 | yp. 24
CS-WB07-UGR-01 14 P 17 0F 14ﬁ18 12| 1.y )
CS-WB07-LGR-01 90 (D0 ‘f Mlﬁ 75 7__"17' Lo s
CS-WB07-LGR-02 175 100 3 A 1?% M’
CS-WBO07-LGR-03A 208 |00 Z- M 1o " T?'f% l 19.4 |
CS-WBO07-LGR-038 257 \V/ 100] :Eﬁ 35 12¢ bly
CS-WB07-LGR-04 318 [0pD M9 Yo.pyY
cowsmuoror | s 015 Wl | 183
CS-WB08-LGR-01 115 101Y 14‘11011’/ [ O
CS-WB0B-LGR-02 193 1015 VR C’) If:.lc) .90
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SWMU B-3 Tree Mulch Bioreactor

Personnel
Weekly W
NgIRCHIEESE
CS-WB05-LGR-01 99
14.15
CS-WB05-LGR-02 182
14.17
CS-WB05-LGR-03A 216
18.56
CS-WB05-LGR-03B 262
: 25.11
CS-WB05-LGR-04A 277 \‘\\L‘, P\"b’(;\ ‘ ¢ Bj\_/‘l
47.74
CS-WB05-LGR-04B 329 Y| WAL © P
' 62.10
CS-WB05-BS-01 362 -21- 1\ fo  11472% - ) J
) 92.50
CS-WB05-CC-01 432
704.66
CS-WB05-CC-02 460
74.07
CS-WB06-UGR-01 20
1412
CS-WB06-LGR-01 93
14.16
CS-WB06-LGR-02 174
1418
CS-WB0B-LGR-03A 207
26.37
CS-WB06-LGR-03B 260
52.44
CS-WB06-LGR-04 320
14.08
CS-WB07-UGR-01 14
14.12
CS-WB07-LGR-01 90
1416
CS-WB07-LGR-02 175
74.20
CS-WB07-LGR-03A 208
14.22
CS-WB07-LGR-03B 257
24.62
CS-WB07-LGR-04 318
74.19
CS-WB08-UGR-01 38
14.10
CS-WB08-LGR-01 115
14.14
CS-WB08-LGR-02 193
74.18
CS-WB08-LGR-03A 228
26.47
CS-WB08-LGR-03B 273
56.08
CS-WB08-LGR-04 341
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SWMU B-3 Tree Mulch Bioreactor

Personne! Lg) Q"\ L il\ ‘) C 'E,JLA 2...
Weekly Water Level Monitoring
o Sampling Port | Sample | Sample Pressure Pressure in Zone
Depth (ft BTOC) Date Time at TOC (psi) MP (psi) Pressure (psi)
1410 .~
CS-WB05-LGR-01 99 12-1-10 ] 15810 {1120, '2,'\/
445 -
CS-WB05-LGR-02 182 ' 1624 }Ul AN LAY
. XA N
CS-WB05-LGR-03A 216 AV 1"1 L ”f Y. 29
v o 18.56 '
CS-WB05-LGR-038 262 525 H l} 123 | 4.9
, |7 [
CS-WB05-LGR-04A 277 1€7.4 24.40 | 11.3%
47.74 _
CS-WB05-LGR-04B 329 L B 41.03 | HL. 9 ‘.
6210 ., Tl
CS-WB05-BS-01 362 g2 e]- %? S5k.3 Z?)
92,50
CS-WB05-CC-01 432 ‘ 1524 1 ,;‘ A8 1589 09
- 04.66 . _
CS-WB05-CC-02 460 \y 1524 0599 | F1.44
7407 e 3o
CS-WB06-UGR-01 20 ' o b7 /4,13 { 1. “f"7l'
DN LTI
CS-WB06-LGR-01 93 lvd! _ /4./8 / ¢, (II[
74.16
CS-WB0B-LGR-02 174 H‘ei 0 ! g *‘” jd 22| 770
4 74.18 .
CS-WB06-LGR-03A 207 (BB .22 2004
26.37 . : .
CS-WB06-LGR-03B 260 (6D ALt 4. 93
52.44 :
CS-WB06-LGR-04 320 lﬁgj’ , §2.2] 40.72
74.08 T
CS-WB07-UGR-01 14 oz \;i- 4 1Y S‘?
14, . e
CS-WB07-LGR-01 90 1O | I:fél Ao 128 2
, 74.
CS-WB07-LGR-02 175 lwoo H ]% Moo 739
. 420
CS-WBO07-LGR-03A 208 1554 14]2'42-1‘3 YvyZ
CS-WBO7-LGR-03B 257 155% _ iﬁli.ﬂp Lo F1D
CS-WBO7-LGR-04 318 v |55 450 | 4n.4Y
. 419~ ,
CS-WB08-UGR-01 38 \, 2% yis 114 5%
i) 14.(0 B
CS-WB08-L GR-01 115 W\ A2 = 1':‘ : IOI_ 195 2
CS-WB08-LGR-02 193 l\fq)‘ i‘{ 72 W\ 92
o M ] 14.]8, . ,
CS-WB08-LGR-03A 228 WAL 4,23 | 4.3
N 26.47 _ i e
CS-WB08-LGR-03B 273 Iy 10 5%}? dlg | 1Y 5
CS-WBO0B-LGR-04 341 Vo v} sq. ¥ 4l4] M
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SWMU B-3 Tree Mulch Bioreactor

J !f;nm A\

Lbeal

Personnel

= -r—-.-e-w-—"

Weekly Water Level Monltorlng
b bu‘ha'*u '&A : e

CS-WB05-LGR-01 99 = 1I5‘1 U |20 .20
CS-WB05-LGR-02 182 0939 - 1;1% go AV,
CS-WB06-LGR-03A 216 (9%} %QW 1Y.5Z
CS-WB05-LGR-03B 262 B 9% ] 4.3 C?
CS-WBO05-LGR-04A 277 1 099 H Y O jl;"f: | o" 9% O
CS-WB05-LGR-04B 329 l 0933 6:!3 A YZ.3 !
CS-WB05-85-01 362 09432 gz.lfo\ 7 ql R
CS-WB05-CC-01 432 BT mje!a 9l |59 \ﬂlﬂ
CS-WB05-CC-02 460 09 39 10Y.07 119 %
CS-WB06-UGR-01 20 AN ::Ivi.lvj It5 Z)
CS-WB06-LGR-01 93 191y 14_1:1.2% w97
CS-WB06-LGR-02 174 1015 H | q/ml:g, 22 | 1192
CS-WB0B-LGR-03A 207 \OZ | ' 14,23 [20.0Z
CS-WB06-LGR-038 260 \ 02V Zsi:p. 2| 42.92-
CS-WB0G-LGR-04 320 \/ (03 2.2y | Yl.2y
CS-WB07-UGR-01 14 | Inl o 14‘6"?1‘1 5.4
CS-WB07-LGR-01 %0 100 % 14'1151.2'1’ 29 4%
CS-WB07-LGR-02 175 o , 14.13;.77J‘ 2350
CS-WB07-LGR-03A 208 100 b I lL] 141{? 24 1 ys]
CS-WB07-LGR-038 257 /[ wood 14-12"21‘771,; 0 e A I8
CS-WB07-LGR-04 318 \u 1004 22?5{, Wl | 40 8%
CS-WB08-UGR-01 38 1031 141'1'«?\’110 9. 0O
CS-WB08-LGR-01 115 lv 3¢ :‘:;7«67 9.4 |
CS-WB08-LGR-02 193 10 51 141‘11 21 e C} L_/
CS-WB08-LGR-03A 228 10332 | |41 c' 2?37. %53 1.4%
CS-WB08-LGR-03B 273 032 5&’87’ ) )Z M ’j l’l
CS-WB08-LGR-04 341 194 | 4 55‘#’)“{'
~ 5.6 4 1232
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SWMU B-3 Tree Mulch Bioreactor

Personnel C 136‘7 ce.| 4 & Q('( c
Weekly Water Level Mon'torlng

P— P0G [[A90] 20 5] |

CS-WB05-LGR-02 182 Ccf3§ 1]4 s 30 I4. 25
CS-WB05-LGR-03A 216 O(BZ / 4 / 8 133 ;‘? fu’ . 314"
CS-WB05-LGR-038 262 293 / 11743 l‘-{* 3 =
CS-WB05-LGR-04A 277 0430 25”” ¢il i q 5]
CS-WB05-LGR-04B 329 | 09 Z v 47—?{ 0OG 7. 47
CS-WB05-BS-01 362 D% 6210' H | Ho. BS
CS-WB05-CC-01 432 © QZ(C 92(? ‘85 Q’C‘- C’l
CS-WB05-CC-02 460 JL CC)?—" 1103% qQa 12 34‘

CS-WBOS-UQR-N 20 ’Z/B/” \'\C' ( L!'

CS-WB06-LGR 01 93 l (ST | f} / (, \e.57
CS-WB0B-LGR-02 174 / \Ol 2 !L{'- ! (7 14{&- Zq ‘ —] ' % j
CS-WB06-LGR-03A 07 o ) \ hﬁf ) | | 20.0|
CSWB0S-LGR03B | 260 lcoq 263& A | H 2 q 6
CS-WB06-LGR-04 320 N /0 OR 342 20 |4, L (o
CS-WB07-UGR-01 14 ]27/1 3/” 57 Mﬁ 2\ | 4% el
CS-WB07-LGR-01 %0 045¢ . Tf’i 15130, 54’
e oqso| 1 .21 123 50
CS-WB07-LGR-03A 208 ng)j ﬁ 3 7) ‘L{‘\ (DZ/

CS-WB07-LGR-03B 257 : c @52 i 22— 3“(’ LT E3

CS-WB07-LGR-04 318 N 095 24'921“ g0 tH.C L{'

comoueror | J13/] | S} A
CS-WB08-LGR-01 115 )é]l [ AN C{ (o7
CS-WB0B-LGR-02 193 2 u / C{ l \¢- q 7
CS-WB08-LGR-03A .228 ;Z{j 5/2 qu : .))6
CS-WB0B-LGR-038 273 ) L5 E5 | 3 3("
CS-WB08-LGR-04 341 ,\k 56 2 el H? LJ’L‘?’

Week ﬁl
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SWMU B-3 Tree Mulch Bioreactor

Personriel 3 houdda ) A ‘(13? .oJL
Weekly Water Level Monitoring
e R R R s

CS-WB05-LGR-01 99 1220 0 | 1y 7 H 14{8[. 1.1 &0, 218
CS-WB05-LGR-02 182 § M2 :Eli! \0 Y. 1F
CS-WB05-LGR-03A 216 !I [Yls - 51;[. 19 [4.7Y
CS-WB05-LGR-038 262 1424 M DS” 25?1?’ | Y. A
CS-WB05-LGR-04A 277 |4L% 47;7;!. 20 | 2090
C5-WB05-LGR-04B 329 ML - 62.1& ﬁ?, 4290
CS-WB05-BS-01 362 Y1 ¢ 92.{5Io L2V 91, 24
CS-WB05-CC-01 432 .| 420 Nt | LT
CS-WB05-CC-02 460 14 ]‘“0]_ 10;59‘) €31 12 .[1‘!
CS-WB06-UGR-01 20 [ 5% 14‘|Dl’7l ‘ t‘} [1.50
CS-WB06-LGR-01 93 M&El f*;-qz 14 .40
CS-WB0B-LGR-02 174 W’{;ﬁﬁ MDO‘ :}E’i:.'n% 17,92
CS-WB06-LGR-03A 207 I Y6 L[ H'E, | 19 N Iy
CS-WB06-LGR-03B 260 s 149D 2%_;;7 L 42 .9
CS-WB06-LGR-04 320 \/ YaZ 525:’2. 15 | 4220
CS-WB07-UGR-01 14 MY | 4f?‘8- [0 1 {g !
CS-WB07-LGR-01 90 \MyQ 1{|-'jf|/”) AL
CS-WB07-LGR-02 175 1Y 770‘[ :E;‘{Zi & 2597
CS-WBO7-LGR-03A 208 %% | M0 lJ .2 4.4 "\/
CS-WB07-LGR-03B 257 NI B UYAC 14’fﬁ77;) 240 Lﬁf
CS-WB07-LGR-04 318 W 3 b 4{%“’ L)/ Yl.s <
CS-WB08-UGR-01 38 | 1510 14( '1:?. (] D7
CS-WB08-LGR-01 115 1507 :j:“z. (3 11959
CS-WB08-LGR-02 193 151¢ \L{ D} 14!_:45‘ | 9 T
CS-WB08-LGR-03A 228 1567 255.:; L] MY
CS-WB0B-LGR-03B 273 NAREY1Y 56% j A M2
CS-WB08-LGR-04 341 e p e SY.u Y35

@)
Weekl’-‘{%. M7




“Ah 2
AN e
f \w. ;&,g vy vavos
O¢r 21t ¢ |w Ql- g 06 €
Ok 10t 215 o on: 0o comes
¢S g qgeﬁ. I 4 e TRLH © DO9LMIN
Croagy i NL'+ 57 0L et HOTILAMN S9jON
= Z-9d - }-Hd nw.m_m +-8d =¢-9d - I-8d = g-8d - |-8d =&-gd - 1-8d
Loy ;. ieyi)y abueyo isd gl = 40 A sj dosp m..:mmm._n_ 1831 wmm J1 :9)0N, =(2-gd) - (1-gd) doig ainssald), m:__u.mom ainssald Jayl4 Beg
@BTeZ Sl Ih Y T 11829005 15 b [ZAGUIS] Py [ZHEb P it | cowwaea
Z Pph%1% Ye & 5m\ﬁr+;3_w L+ | SE000 Okt OREISAY  Oh 1 e FOMX3-£8
7150d) % 2LV 1ESASEST 200 4729, E77 < ST {EEZ0r S 71 20-9LMIA-SD
e EYELEA 0 | BOSRE T HOTILMIN-SD
\ | B 3 RN M i / R vl | i i S A . A—muc._.vﬁlm
A0 L L Z TR —L 172 BYNITEY Ol PRt 512 9-L
’ S-L
NP\ i
IR €1
o L g | T .| 4 ol
CAEN 7 U [£50AR027 Gl it hit | 0] [EhigttZl Lo b L
e i sy gk (ieB]e301 eapeinwny 7 (wdB) ejed - bl = L :
heol [T 0¢ 7T |11 I L 7 A tzli [ W37 71 A YA [ VAT T | rewi/ereg
' Aepuyq Repsany Aepsaupap Aepsan) Aepuopy 1919
. _ . , R —SBupesg SBRAMOIT o =
puojuop Emuw»w 19jsuel] ¢-9
, ansasine | aiGenes|  oInca
A 754 T, G0 CE77 [SEAY)) 5T vezTh Z-91-ted
R \ i i ) ‘ i o' [, StLL 1-9L-€8
¥ I~ 86°L z-5i-¢d
S | I | NAC £€6 | Lsltd
~dd Ze9 1-v1-€8
N vl Z-€1-€9
T i TT966 | LEled
b
W% 1001 Zzlta
GG 196 L-zl€8
QM& bl S8zl e1l-ed
1 B hGAR] va | ziles
- - g _\NQI& | bhL-€8
; (M || et \[ 4.0 =ea
- sai0N. _uwm: Buiog S ST TTE ) P CoToy T A e
Wt [usng’ - B TV - [ al dwng. -
O ] e SO P T T 1 [oindiing | Yig=a duns e
(D019, s|ana 43)epp sdwing youad | i
w)m\wg ; J ¥ CJ T .;OQ, ‘Jauucsiad

OC_._Oa_:OE 10joealolg Jojoealolg yoinp 8a1| €-8 NWMS



SWMU B-3 Tree Mulch Bioreactor
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SWMU B-3 Tree Mulch Bioreactor
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SWMU B-3 Tree Mulch Bioreactor -
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SWMU B-3 Tree Mulch Bioreactor
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SWMU B-3 Tree Mulch Bioreactor

Personnel

Weekly Water Level Monitoring
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SWMU B-3 Tree Muich Bioreactor

] (J"er . { Y

Personnel

Weekly Water Level Monitoring
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SWMU B-3 Tree Mulch Bioreactor

\.Lf)nuul,\ ;E Q\'(__g_—_

Personnel

Weekly Water Level Monitoring

CS-WB05-LGR-01 99 2002 | (004, 14‘@- 2% 0. 1%
- 74.15
CS-WB05-LGR-02 182 YA Y2% 1 143Y
1417 /V
CS-WB05-LGR-03A 216 10 H 8\ ;1. 2| 14.38
: 185 <
CS-WB05.LGR-038 262 1% 'V W b
25.11
CS-WB05-LGR-04A 277 pr2 M5 | 25.1%
_ 4774
CS-WB05-LGR-048 320 lor{ | Ml 190924 45 .10
52.10
CS-WB05-BS-01 362 1020 Eﬁ%lq’ ek 72
5. \
CS-WB05-CC-01 432 \ _[vl9 il ALF 6290
z 704.66
CS-WB05-CC-02 460 V IV 1% (05, 1<.23%
74.07
CS-WB06-UGR-01 20 05449 4.72% 17, 4%
T 1412
CS-WB06-LGR-01 93 £91% |v.7 [ b .G
74.16
CS-WB06-LGR-02 174 Y1 M.1% 4l‘1. 28 12 % 19
. 7418
CS-WB06-LGR-03A 207 09k 4.2} 17 05
26.37
CS-WB06-LGR-03B 260 0945 1y 10 Y1.9%
52.44 - : o g
CS-WB06-LGR-04 320 \U £94Y 52.L5 | Y5954
74 :
CS-WB07-UGR1 14 [ |00 Eﬁ 7 7 LL EQ,Z
CS-WB07-LGR-01 90 ’ l 98 G) ‘ \:‘ﬁ. 3D 33 % 4’
74.16
CS-WBO07-LGR-02 175 (DS IL‘LZ:) 23 35 7t ()Z
142
CS-WB07-LGR-03A 208 ‘ OD“l‘ f LT" 3 ] | L" CLS
74, :
CS-WB07-LGR-03B 257 (003 ﬁ A 8 5' . (DO
CS-WB07-LGR-04 318 \U Je]ele; Ef J Ci Ll' q’ Dq
o 14.18 .
CS-WB08-UGR-01 38 [OSI % 26 HB-B5
7410
CS-WB08-LGR-01 115 1D5H } ) IOI SO
i 14.14
CS-WB0B-LGR-02 193 (O4 R M. 17 \L(’ 37) Lals s
CS-WBO0B-LGR-03A 228 | DY “ﬁ 3B s *. ©
) 2647
CS-WB08-LGR-03B 273 104 2 2521 |l DL
CS-WB0B-LGR-04 341 D 44 éofy" 18 L{‘S 89

Week 2'5 I




Nhﬂxwm?)

AR KA ﬁo\m L, @ 1§ vavos
ot & 1€ Q<
o i e Yoros WW wmm DhSE o
b hNE 24N ¢ VMo C S N
\M.N ST n.mmﬂ..__mv.n \\\ Q m&'mww 1l 252 Q%M"B““ ‘SAJON
=Z-8d - }-8d = 28 - L-8d =ZHd - 1-84 =Z-8d - 1"Bd =Z-Hd - L-Bd
{02 L0y | fE[BIDS ') | oS%t 0 R b7 LLUS| @7 b | tomxaca
GbLlt el | ptt bIh=%1b Sed FEXZI0) Wt | LEOGoL. el 11569y ©¢ 'L | ‘omxata
CLpH 5S¢ b\l _|RhSt el AL YThTe | LET [oo99mat| BZ N [7eCopzl 3T \I | 90 9IMmSd
—A4( F}0 . AV Jio [ &R 1 IS [uoT-eimnsd
y ! e P oo G| ] - o Imelt-a
Z8N0C%¢h L =>¢ i}m.w TIC t545 158 a0 _[RIBLZS] S SZ|I59%Zg a7 o1
1
[ ! . ¥L
| " £l
1 Il [ . I e o | " " . L
4 2% h'hl | Yihi a9t ¥ L& L5C | Al 22 Bl [BPIST &7 | ¥l
_ -~ O X /o/-2 [ z/-gl-7 21 hlPL  SGO0 2T ¢)7] ewimeq

o O : TR $ RGN SRR R
DULIO}UON Wa)SAS Jajsuel] £-9
R ~ i SR DR IR
SR S M 21 0 N0 218 O 3 W2 1 0
b AL | MRS ‘\wmﬂ:‘i_ e
£ 86°L z6l-ed
i ) o ’ BN T - i T v | €6 | sL€d IA
|m< ze's L¥i-€d
™~ ¥ IR ]
e EES | JEraye. RIS (TR [P [ . S0 IR N 3 R i
FTC | oAl POST | PO | Ot | 975 | wor | eeiea
I, R e LU SR |:.-+ e S At B Bl B e il o
8Tl [ET]
T o Tyne | zu€e
I-Li-e|
1.2 9.q

3 ke

" (o018, s|

Hol 3Ty

Buuojuop Jojoeaiolg JOIBEICIE USINW 60LL B8 NAMS

S/




Ll tame ot

SWMU B-3 Tree Mulch Bioreactor

Personnel

Weekly Water Level onitoring

CS-WB05-LGR-01 99
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CS-WB05-LGR-02 182 i
1417
CS-WB05-LGR-03A 216
: 18.56
CS-WB05-LGR-03B 262
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47.74
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CS-WB05-BS-01 362 M ] \Q} ,\_'h 7 L 3V ds 2.1
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CS-WB05-CC-01 432 :
104.66
CS-WB05-CC-02 460
14.07
CS-WB06-UGR-01 20
14.12
CS-WB06-LGR-01 93
14.16
CS-WB06-LGR-02 174
14,18
CS-WB06-LGR-03A 207
26.37
CS-WB0B-LGR-03B 260
52.44
CS-WB06-LGR-04 320
14.08
CS-WB07-UGR-01 14
14.12
| CS-WB07-LGR-01 90
_ 14.16
CS-WB07-LGR-02 175
14.20
CS-WB07-LGR-03A 208
14.22
CS-WB07-LGR-03B 257
24.62
CS-WB07-LGR-04 318
14.19
CS-WB08-UGR-01 38
14.10
CS-WB0B-LGR-01 115 '
14.14
CS-WB0B-LGR-02 193
14.18
CS-WB0B-LGR-03A 228
26.47
CS-WB08-LGR-03B 273
56.08
CS-WB08-LGR-04 341

week 25 7




w.ﬂxeoa

oTTTog

m/ ,;3_/3?.
¢ h_ __ ] aa-ne | vavos
QUG sy T Ghiy Dva | 25207 awass
ﬁ.m @UM .w«n- /&1 .N.T_htwm- _J\_Qz | o Jﬁ DO9LMIN
AT wrrige  Ch gy XM MR g7 +\_4 HOTI9LMI 'S3I0N
= g-8d - -84 = Z-6d - }-8d = 2-8d - 4-8d =2-8d - L-8d = Z-8d - +-8d
Tl “1e}l|j eBUBYD 150,01 = 40 < 5] dOJp einssed 2iNsse.d) bu)peey einsseld Je)|d beg
JORSELS b ol [@hAVILS & £l - cogps  UI'0] B35 ) ST ] omx3aca
GLIg41h  Th @ EnenhTh Lh G ] ssrvﬁ b [S°Q@ [Pttt g @ez 570 0S5 | romxata
GERLITE LGl SIS [ 916485 oI [Z7einh BT [EMEW O 1] | oosmnso
DT 9LMIN-SD
L ! L Lo, L s if _ £ " lieroL) e-8
Zbbh599 COtl YA G 17 [ STIATSh. o b2 DASTRES S LITEBRTTDRE W57 oL
, SL
L
tL
af | . [ " fii—} Ty gL L
NLN0tE? O¢l FENTe547¢ ¢l [ Shl-tte X 71 m,j&% T2 [hSHEE F 7, L
E {ieB) jejoL eapeinwny j (widb) eyed ;
YIIOT 7 ThT 7 gkl el 33 I A M 5 R A e T Qg 5] ZT1- 07 7| sui/eeq
Aepud Aepsiny ] Aepsaupop Aepsen}) Aepuopy I
sBujpeey siejep Mold
— ~ DUIO}IUOI Wa)SAS 1ajsuel] £-g
1zl (@ 1 b5 o Ll CACL"() \mbw Ont 7 JIN-€8
X TTh-1 bEto | St | &%A GO vz z-9L¢8
\r! ’ Q¢ .: | osyw [ 1eiga
L YA z-61-€8
L i’ = - i I Mﬂ! £L'8 1-G1-£8
\/uo 7e9 -vL-€9
~2a Vi zeLed
i _ i ¥l 96 | 1cies
- hd ALRH [ TZaT | Tl o7 Gg 0 Lt g| wor | ceita
W2'h | A SH [ Q57 Sl [T OUN | 9k gl w5 -Zica
\ RhQ m 5 h50 A1 ) L) S8'Zh £-LL-€q
250 | ThZl - TLO0ha | G0t 200 bZh Z11-€89
%50 Lol heSo| ezl bl apn| @ [ inE
LV T cewy SO 71 ‘aeg
sBjoN e h”wm@mm_ N (/ow) (woy/sw) (0 ‘bap) (Cotaw | (Ooigw)
youas oa dy0 ‘puogds dwsy Hd x Lﬂuﬁ ng | Wdea duns aidung
{D018,) s|jena 183epp sdwing youal]
‘leuliosiad]

Bunojiuop Jojoealolg

Joydealoig YonW au) €-8 NWMS




SWMU B-3 Tree Muich Bioreactor

J.Q)G\J\\/‘/\ '}&g\\lb"ﬂ/

Personnel

J

CS-WB05-LGR-01

Weekly Water Level Monitoring
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SWMU B-3 Tree Mulch Bioreaclor

4 7 #
Personnel A&%ﬂﬁrj
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SWMU B-3 Tree Mulch Bioreactor
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SWMU B-3 Tree Mulch Bioreaclor
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Weekly Water Level Monitoring
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SWMU B-3 Tree Mulch Bioreactor
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_Weekly Water Level Monitoring
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SWMU B-3 Tree Mulch Bioreactor
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Weekly Water Level Monitoring
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