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Approximate extent of hexavalent chromium
[Cr(VI1)] concentrations exceeding 32 micrograms
per liter (ug/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.

Note:

The locations of pipelines and existing
infrastructure are approximate. The figure
is not intended to be a comprehensive
depiction of all existing infrastructure in
the APE.
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@  Extraction well

L Groundwater monitoring/ observation well

2"5\’(\3’-;; Well name with water level elevation (ft MSL)

MW-10 ~ \Well name with water level elevation (ft MSL)
2831 not used for contouring

Groundwater Elevation Contour 0.5 ft

——Jp- Interpreted groundwater flow direction

Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (ug/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.

Notes:

1. Water level contours for the floodplain area are presented
in IM Performance Monitoring Reports.
2. Extraction wells TW-3D ad PE-1 and pumping from lower
portion of the aquifer.
3. Gradients shown on this figure show transient conditions
in the aquifer at the time of measurements and may not
reflect the expected average groundwater flow directions.
4. Water Table data collected December 6, 2010.
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6.48 Concentration of hexavalent chromium
[Cr(VI)] in groundwater, micrograms per liter (ug/L)

Results shown are maximum concentrations
in primary and duplicate samples from wells
completed in Shallow zone of Alluvial Aquifer
and Bedrock.

D (0.2) Cr(VI) not detected at listed reporting limit

Cr(VI) Concentrations - Second Quarter 2011

. Not detected at analytical reporting limit
Concentration between reporting limit and 32 pg/L

Concentration = 32 pg/L

Approximate outline of monitoring wells in Alluvial
Aquifer and Bedrock with Cr(VI) concentrations

= 32 ug/L based on Fourth Quarter 2010 and
Second Quarter 2011 groundwater sampling results.
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Results shown are maximum concentrations
in primary and duplicate samples from wells
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Notes:

1. Arsenic Background Study Upper Tolerance Limit (UTL) =

<—— WellID
(No. of detections / No. of samples)

Average concentration, micrograms per liter (ug/L)
1997 - 2011 groundwater sampling

< 5.0 ug/L (or not detected [ND])
5.0 -10.0 yg/L

10.1 - 24.3 pg/L
>24.3 ug/L

24.3 pgiL

2. Arsenic applicable or relevant and appropriate requirement (ARAR) = 10.0 pg/L
3. In computing averages, non-detects were assigned half of the

reporting limit concentration. Some averages may be elevated

due solely to high reporting limits for non-detect samples. Refer

to the complete data set in Appendix A for verification.

_ - Approximate outline of Cr(VI) in
t y Alluvial Aquifer depth zone
N — “ 232 ug/L, Second Quarter 2011

FIGURE 2-7

ARSENIC CONCENTRATIONS IN
GROUNDWATER, JULY 1997 - JUNE
2011

GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN

PG&E TOPOCK COMPRESSOR STATION

NEEDLES, CALIFORNIA
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/ oo - — L MW-49-275 MW-46-175
MORB! B ) 620 (5/5) 48.8 (116)
REGIONAL S MW-49-135 MW-49-365 MW-46-205 LEGEND
PARK MW-47-115-- . 1040 (5/5) 181 (4/5) 81.4 (4/5)
ND (0/5) MW-33-210 MW-28-90
MW-35-135 \ 125 (2/9 517 (6/7 . . . .
84.4 (3/9) " MNA3150 prop ) ®  Groundwater Well completed in Alluvial Aquifer (Shallow, Mid-depth or Deep Zones)
T 194 (2/8) 310 (212) .
‘ OW-2D MW-41D ) PT-1D PT-4D ®  Groundwater Well completed in Bedrock
‘ 149 (3/18) 134 (406 = 715 (2/2) 539 (1/2)
‘ o CW-3D (4/6) w T S PTID PT-3D ; i
“ W-1D MW-41M > 249 (4/5) 13.5(2/2) Dissolved Manganese Average Concentrations
\ 187 (7/20) 191413) \ '\p (0r5) g% 805212) MW-44-125 Approximate outline of Cr(VI) in
CW-4D -
593 (7/7 -54- -— ) .
OW-3D 121 (5/13) O ND (05) MW {1 o (55‘}5?5 MW-17 Well ID t ) Alluvial Aquifer depth zone
8 . ~
‘ 109.36) g v n‘;/ MWN‘E’,O(S%% S 46.7 (1/6) 2;/'3\/}'(557;)40 5.8 (8/16) <=— (No. of detections / No. of samples) — <~ 232 pg/L, Second Quarter 2011
y MW;37D A P MW-54-195
N— . rﬂéxg;);@ 384(3/11)%Mg :;1 :/385 , e BT.5D 743 (5/5) { __ Average concentration, micrograms per liter (ug/L)
e T \«446{3 BN/ J TW- % [ A Wi a5.005a 020 (272) 1997 - 2011 groundwater sampling
" | CW- 1D_/® — = 85.8 (1/3) Miv-34: — @ %
BNSF RAILRGA38-2:(213) | o é‘}g}oo [ Mw-s5-1201
CW-2D | MW-34-80° 390, (4/4)/I ® <50.0 pg/L (or not detected [ND])
106 (2/13) MW-40D " ‘ MW-27:85-7—218 (10/16)_ MW-43-75
( : 95.4 (2/17 120 (212) D) VWA Lo—T
Wﬁg-@@\ \( ) Ww-39.60.9 ey = 754%?/.25'3{8&;67::” ©  50.0-500 uolL
/W\ ~\PT90_\ND(0/6) MW-5oM_ 1210 (9/9)
171 (112) " p17D 1260 (172) MW-35-100 PE-1 500 - 1,320 ug/L
7 . . 274(;/2) \ ©_ND(0/7) " 844 (4/4) 747 (44) Mmw-56D © b Hg
NEW A - MW 66-230 = 787 (3/4
PT-8D —\MW-57-185 (3/4) FIGURE 2-8
R YK SR Lo rf‘s")“’ﬂn’w.% Jp14 55 © >1320pgll MANGANESE CONCENTRATIONS IN
gn;/géz}? ; MW-24B @ 0aws)= || MW-62-190 Wg(-)s(ia/m
169 (6/9) A MW-67-260 My GROUNDWATER, JULY 1997 - JUNE
) (‘, MW-38D D “'J/ 600{(1/1) MW 323558 (5/5) MW-53M Notes: !
o \ 1070 (3/5) Al o 7= ?5‘3 7 —91 33(3/'6) S— 325 (13/14) 1. Manganese Background Study Upper Tolerance Limit (UTL) = 1,320 pg/L 2011
—_— :‘;, PGE-7 (=N ) S1OPOCK L ' L\ MW-52D 2. Manganese applicable or relevant and appropriate requirement (ARAR) = 50.0 ug/L GROUNDWATER REMEDY BASIS OF DESIGN REPORT
g‘( N 26.3 (3/3) f{C@MPRESSOR MW-36-100 MW-52M 264 (13/14) 3. In computing averages, non-detects were assigned half of the reporting limit PRELIMINARY (30%) DESIGN
/ N\ PGE-7BR PGE-8 “STATION MZV‘\‘/45(§/§())5 MW-64-205 196 (12/13) concentration. Some averages may be elevated due solely to high reporting PG&E TOPOCK COMPRESSOR STATION
f,{« \i FORMER 3500 (2/2) ____284 (1/2) 247 (5/5) MW-68.240 213'(3/5) 597 (3/3) limits for non-detect samples. Refer to the complete data set in Appendix A NEEDLES, CALIFORNIA
\ EVAPORATION. --=7 7 ues’ MW-65-225 360 (11) MW-64-260 Deep Zone for verification.
i I\ __——PONQSITE _==20..o- 1100 (11) > <8, 943 (3/3)
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] [ __PT-1S
' I = - oo MW-29 OO 1900 (2/2)
=y - = o MOABI = —————— 21680 (5/6) /O,. PT-6S
MORABI o, REGIONA MW-33:40 QO’ 4920 (212)
REGIONAL AN C. —PARK 150 (2/9) (o) PTI-1S
. PARK AN < MW-35-60, ; 5840 (2/2)
( AN % PT-3M 110 (1/8) Q. PT-35
| N\ D, ND (0/2) - 4930 (2/2)
‘ L Z, PTI-1M 5/ PTAS
\‘ o) / > ND (072) E 1030 (2/2) PT-55
| . PT-6M w MW-47-55 —~ W-28-25
F 7N ND (0/2) \ 2 60.7 (116) M 1000 (2/2)
u PR PT-4M \ MW-41S_ (& e o 17568 /" mw-3940
CW-3M I \ ND (0/2) \ 94.6 (2/6) 4640 (4/5)
CW-4M 80.1 (1/13) © w330 Oow-2s ND (0/9)
21 (213 CW-2M B A PT-5M ‘ OW-3S ND (0/17) ~d  MW-19 MW-30-30
ow-3m __ 821(213) 77,6 (3113) & D ©0r10), 1040 (1/2) MW-17 9.4 (2/6)—\® Wo5S MW-A3 - 420 (2/8) \ 3030 (5/6)
ND (0/7)_\6) 6 ( _XD ~~ MW-50-095 | MW 4470 ‘ @/’ 109 (5/10) ] 101 (1-/17) 111/(1/9)“\@‘,7\ MW-36-20
/ 80.0 (1\,/5)\\@ “44- i\ MW-18 _\9 4N 1230 (4/5)
o TS Nz e | 1 J e s
| P § __ ND(0117) 8731 Nl ™w-2s_ TN 236- MW-55-45 .~ T ) i e 771410 (212) T~
— — = 87:3 (1) (O b iom T~ A MIW-2& 70 170 (1/4 - X —A Mw-14,_ P ay HA10 ) [ MW-42-30 S 2
i , I ow-1M , X A LND (0/8)N 136 (3/6) (174) s Tt S mw070 3730 (44) . NW-2TP0 %
‘ T ND(0/20) "= § " J ; _MW-20-100 | G/MW'34'55 _— Y B 195 (3/10) 1”! 793 (1/12) \ 818 (6/8)— ————
/| JCW-1M [ oy 24ery Mw-36-50 401 (9/14): — NSF RAILROAD - Naweos- - [ @/Mw.szzo /
/ 736 (2713)%. \’\FIE’T(O%/I) | f @\259 (4/5) ‘ '40%'\_"(1/; > MW2edl L o & /;_;13800.(8/8)*Mw_3?_;;,85)
A ) L NS S MW-27-60 - MW-40S \ PT9S__ 4 e ——114007(8/8)—=—
—————tp1M T ~— = /] L ) 54 (2/7)_&,/ MW-43-25 _ ———
/ ! ; 404 (1/2)33 % 1,?,,?,?, (le?g,s —————— FlT:iS—NQ(@@‘:ﬁ%.(”Z) & {@&=——3360(88) —
{>M \ ——883+(7/7) — //D_‘I\ID (0/2) MW-AT L MW T —— T w22
‘ ——MW-s1 ®\_ NEW /9 88.7(2112) No . (@& 7020 (9/9) (GL__MW-56S
PI-OM_[__@ 64:2°(1/5) < MW-525 —— EVAPORATION, ND (09) pr.gs N/ — MW-23 2940 (4/4)
7 \ ND'012) "7 ), ( MW-39-60 51f20 (13/13) ) Mw-24a ND (02) 1 w-21 N ND (0/7)  Mw-23-060
NEW A \ PT-7M \[ /89.5 (217) MW-42-55 24A_____— J - I
EVAPORATION | ND (0/2) "/ Mw-39-50 | 1660 (6/7) Mw-3gs ND (0/5) 1 [/430 (3/6) WL 23.7(13) \w-23080
/ J \ — wmw-10_| MW-59-100 =0 -
PONDS ‘ PT-8M 95.2 (2/6) MW-30-50 ND (0/5) 138 1/12)%@ 0 118 (205) P ND (0/3)
/ ND (0i2) . MW-39-70_|, - 159 (155) MW-16 MW-66.162 _</I/@ \ T m 3 MW-63-065
TW-1 \ \_12001) ; MW-62-110 831 (4/11)W® ND (0/1) \ /}/;:J/; = N ) MwW-62-065 77-2 (3/5)
- { 48.3 (1/4) )y i SR N 7 16.8.(1/4)——/ [ MW-15 Mw.g/_@‘ ) = v\ 73.2 (1/5)
oS MW-67-22/5 o Eﬂ_ff;"'_ — B MWsB-115 - TS ND (0/7) 104 (2/10) s ) % T MW-64-150
SS— Ir ND.(OA) = p /7, /TOPOCK 10 (@33 [ MW-65-160__—=— . IR abpock “MW-61-110 147 (3/3)
I RN ggKATTSESSOR ) 46.0 (111) o (1 "L COMPRESSOR - 145 (3/5)
\\‘:\ Yy, ,r. ) A\ FORMER ~.. 180 ) STATION MW-60-125
/ A\ ~_. FORMER - ™. ) . (t \ EVAPORAT‘ON_---"’;',\-‘ MW-70-105) MW-57-070 99.4 (2/5) Sh al I ow ZO ne
{ \ - 7ieee? EVAPORANON N Mid-Depth Zone \ x POND SITE Sere®”2700 a8 0 (11) %8s, 852 (3/5)
1 \ <\ feer*"727_.¢ POND SITE- . é‘@/? ) ~al = ——ai
) ol R HRESTLN g AR
/ — MW-33-150 OO MW-49-365
- 118 (1/9) Z. 99.4 (2/5)
RIL_\AGC%ELL - MW-33:210 %\ _ mw-a9-275 LEGEND
ND (0/9) 2\ | 253 (5/5)
PARK (o)
MW-35-135, MW-49-135
101 (1/9) T\ 1480 (4/5) i i ifer (Shallow, Mid-depth or Deep Zones)
CW-3D MW-47-115__ _ PT-2D ®  Groundwater Well completed in Alluvial Aquifer ( p p
91.9 (2/13) ND (/%) ND (072) m  Groundwater Well completed in Bedrock
‘ CW-2D 25,; ND (0/2) MW-28-90
‘ 84.0 (2/13) MW-41M - PTI-1D 691 (6/7) ) .
; Og‘g’/‘fg 67.0 (2/5) [L;u s Twa ND (0/2) gﬂev‘g‘(‘g/-g)m Dissolved Iron Average Concentrations Approximate outline of Cr(V1) in
\ > . . - .
\ s m/(i); L5 ND (015) EE?S&) g’g"é‘zf/;% MW-17 <«—— WellID ¢~ ) Alluvial Aquifer depth zone
87.5 (2113 TW-5 PT-6D : . N —_
117 (1) o & o) MWAS TS\ Mw-54-140 5.8 (8/16) =— (No. of detections / No. of samples) 2 32 pg/L, Second Quarter 2011
x@ /Y MW-50-200 ND (0/5) yﬁ)g(gm) ' .
\ 11 (1/17) Mwarp__ 558 (1R o 4 Average concentration, micrograms per liter (ug/L)
| hs 63; N ' -54- -
|| =—— : T OW-sM— 7 )7(@ AMW-31-135__ @ MW-44-125 963 (3/4) MW-55-120 1997 - 2011 groundwater sampling
in —ND(016) oy \ |TW-3p_ND(0/8) MW-34-80  —~ @ ND (0/4) 2
I OW-1D ™W2p N L
/f 1036(\7\;21% NSFRAILRoap  hp (0/10) m (8) © =100pgl
; \—RT4D MW-27-85 _PE-1__—4
93.1(2/13) MW-40D ND (0/2) . 664 (7/8) \y_5oM —10107(1/4)==} ® 100 - 300 pg/L
’ ND (07 m MW-201130__ 7 PTOR MW-o2h =——IW-45-095a
= = ®=110:(212) ()¢ — L0323 sem 130 (1/3)
—— PR ——= D=2 yw_39.900 — MW-5 300 - 3,930 pg/L
///mom — T @l 0m=] @<_3430 (414) © =99 Mg
MW-39-
— - ND (0/2) PT-8D \ MW | MW-56D 9
NEW Y \\‘\‘ ( )NDP-{OE/;Z) (E\ID (0/6) = 778 (3/4) @ > 3930 |Jg/|- FIGURE 2
EVAPORATION | A MW-248R YN @2) ) it ' IRON CONCENTRATIONS IN
PONDS - 7 ) pp MO0 '\,G\ISV-(%;*; AR MW-48 L |/ W N o00 61%) MW-53M GROUNDWATER, JULY 1997 - JUNE
ND(011)  pgg.7BR ND( S W As-00,/] L Mw-43-75 "W-e2D lotes: imi = 2011
{ 66500 (212) ] ) 5’110'(1/6)/ 2520(8/8)_— 4M5Vg'(5122/13) 1. Iron Background Study Upper Tolerance Limit (UTL) = 3,930 pg/l:
= \ MW-38D S @&l / ==yt Y= MW-64-205 2. lIron applicable or relevant and appropriate reqwrement (ARAR) =300 pg/L GROUNDWATER REMEDY BASIS OF DESIGN REPORT
S~ — ~ ND (0/5) GE-8” MW-58-205 ~—__ / 3. In computing averages, non-detects were assigned half of the INARY (30%) DESIGN
D MW-67-260 e 5.7 (11 MW-64-260 76.3 (213) ' ing limi i be elevated PRELIM (30%)
) X ND (0/1) 2200 2ran) MW-62190 78.7 (3/3) reporting limit concentration. Some averages may PG&E TOPOCK COMPRESSOR STATION
/ N Mw_SD (011 _MW-65-225_/F . OMP%KESSOR 42.5(3/4) ' due solely to high reporting limits for non-detect samples. Refer NEEDLES. CALIFORNIA
’J{‘; \ ND (0/1) EFORVER-, NDn(/|(\)//\/1.)eé-24o ASTATION MW-36-100 _| MW-57-185 Deep Zone to the complete data set in Appendix A for verification.
| —( ARWesemRTION Togo (11) . Okg,,  148(317) 15.3 (1/4)
i I\ . CDomsmTTE < LR
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: S, —— — / o, - =l MW-29 PT-28
MOABI Q MOABl _————— 2870 (7/7) 3810 (1/1)
REGIONAL < REGIONAL SMW-33-40 PT-1S
- (o) S
—PARK 2. ~PARK 4210 (5/5) 3860 (1/1)
( A\ % X PT-6S
\ () 4 TS%S(S-/G% 5940 (1/1)
N\ . 5/5) \ PT-38
\ CW-2M CW-3M 7 -
‘ T MW-33-90 4080 (1/1)
‘ / S &
‘ 3950 (15/15) 5280 (15/15) @ “5g0'(77) > % / MW-28.25
\ y 300;/‘\‘//52/| [E PT:2M [i 930 (17/17)
(24724) -z A4sg 1)y PT-1M MW-41S__ -Z  MW-47- 55)
CW-4M \S ’\";"‘5"5%0('?/915) 4250'(1/1) 2810 (4/4) \ | O \
A\ 3600 (15/15) B \ PT-6M 3 e MW 19
OW-3M MW-13 | R
\ 2710 (6/6) ;QE [ 4340 (1) OW-38 Oow-28 1230 (717) o2 1430,77) -\ EJJJ (81/1)
\® p i MW-17 830 (5/5)% 1020 (26/26) y
\| / \ | PT-3M MW-44-70 \ @ﬁ‘]goo (5/5) PT-4S
owin _© MW-37S Ny \ ‘® 4420 (1/1) 4430 (1/1) |\ MW-18 4§70 (111)
I— —~ B | e - 4 PT:5
e — 3970(26026) 2480 (4/4) ‘,’ \'\\217BV}/4/23 i~ ZIS'J'(": " MW-55-45 - .80 (6/6)\6) N A 5080°(1/1) _ MW-36-40
- S “\ — ,f N A 7\® PT-5M 1770 (212) —OW-58__/ /") MW-14 w Y 6510/(3/3) MW-36-20
§ cw 1M N J MW-20-100 5050 (1/1 - )
/| 362015145 : / 2610 24/24 M) pram. T Z 1040 (26/26) 968 (7/7)” T b MW-30-30 7840.(4/4)
f BNSF RA!LRoAD 09 MW-39-70=__—7 MW-34-55 4190 (1/1) = ow:15_/BNSF RAILROAD 943 (o 95) MW-42-30 34400 (15/15)
7000 ( (4/4) / 4030 (15/15) MW7 1620 (26/26) &, ©—©&——15700.(4/4) MW 2/
] ; = —— - ————MW:32: 20*—@—*{
Hinvceeo 00 () = MW-40S \ 0 > (@— 21500 (18/18) T37-(16116)=
L/ 5510 (4/4) 8400 (4/4) = 2010 (25/25) Va MW-32- 35/,”'
J—— MVY-39:50 — 1190'(4/-“S®“\Mw 39-40 MW-26 ®C/8790 09— o
5230+(3/3) %MW—SZS ‘r\,—3760 (4/4)————2230-(21/21)— MW-43-25 3960 (2/2)
- 23 NEW MW-4 MW-11 MW-12__\ 1030 (4/4
—— NEW A\ PGES\ “\N\M/\R/ 51 SN mﬂggg EVAPORATION =@~ 632 (14/14) 1640 (717" @“2150 S ® Mw.(23)
| e L MW-42-65 - ot PONDS MW- 24A ) 11700 (6/6)
EVAPORATION, | 2810(5/5) " 6190 (11)  yon00 vaim 6440 (4/4) MW-6 QNMW—B 2000 (6/6) 1 / Mw- 21 MW;23-060
PONDS ) B ( ) ) (6/6) 7 6/9130 (4/4) 11000°(1/1)
/ \ : MW-36-50 398 (14/14)\'® 751 (14114) MW-385 W Mw-22 I\MW 55 08E MW-23-080
MW:67,225 1 5050 (3/3) MW-16 O mws 2410 (4/4) | 19400 (7/7) 60 @) 11000 (111)
/ A\
[ (‘r"“ 4100’ (1/1) i MW-42-58 692 (6/6)% 892 (14/14) IE/IW—)10 7 P - MW—63—065
~~_ | \ *_S=T0300 i) =~ /Q\ MW-15 1940 (7/7) =B 3970 (33) pmw-57-070
~ = > ¢ T 110 S 968 (7/7) MW-9 1770 (3/3)
— VAL MW-62-110— =MW- 1 MW-3 TK =
If Jl ~— . I y&f 4900 (2/2) 374 (14/14) 2090471) 1 RESSOR MW-64-150 MW-61-110
‘ <\ / <¢//TOPOCK J N 831 (14/14) MW-65-160 - 9300 (3/3)
| \ ) MW-58-115 / ! 2500 (111 .. TIo . — MW-60-125 5100 (1/1)
/ \ ~ COMPRESSOR / N\ (1711) Mw-66-165 MW-59:100
( \ oy FORMER T - STATION 7800 (111) ( \ FORMER 2000 (11) - 7330 (3/3) 5570 (3/3)
“ * — =*" el EVAPORANON i ‘ \ EVAPORAHON S
\ ‘ —=< eaee R Mid-D h Zon \ ‘ \ MW-68-180 MW-70-105 MW-58-065
) I\ _ =< \ .22 POND SIT/E @@,9/0 d ept 0 e ) o\ - POND;S‘ﬁ\EkT 1700°(1/1) 5@/?/01100 (1/1) 370 (1/1) Sh a'I I OW Zo n e
/ S 41w Mw-3s135_ o MW-49-135 MW-46-175
RI;\AGC%ELL - 13300 (/1) 7080 (66) | O B s 10200 (2/2)
PARK MW-41D MW-472115_ N\ Qoé 15700 ('1/1) MW-46-205 LEGEND
13000 (4/4) 7800 (1/1) 23 12700 (1/1)
MW-41M A \ ey 54300 (11 A ; : ; :
8710 (313) 7780 (111) N W 3; 15)0 5560 (7/7) ©  Groundwater Well completed in Alluvial Aquifer (Shallow, Mid-depth or Deep Zones)
MW-50-200 T s MW-44-115 _
\ 6650 %V;’/f? 13000 (1/1) 2 g e 7930 (1/1) m  Groundwater Well completed in Bedrock
‘ = -44-125
1 CW-2D i 12500(7/7) 7170'(2/2)
“ 5710 (15/15) : (Z) PE-1 TDS Average Concentrations
4350 (67/67 [ i i
455002\2//22‘?) % oS80 BTIST) w5485 MW_17 Well ID _ - Approximate outline of Cr(V1) in
OW-3D 7100 (212) 6280 (2/2) -~ t 1 Alluvial Aquifer depth zone
\ 3350 (4/4 M- 31-135. MW-54-140 . Se— - >
"0 ) 7300 (212) 5.8 (8/16) = (No. of detections / No. of samples) 2 32 ug/L, Second Quarter 2011
| CW-4D s MW-54-195 . - .
N 6420 (15115) OW 10y F 3480 12800 (2/2) 4 Average concentration, milligrams per liter (mg/L)
— ¢ — L 7 & 430 (27/27) | - p -GD 6780 (27/27) MN-55-120 1997 - 2011 groundwater sampling
I - 4790 @ar4) | o MW-37D } TW-2D -G8 O/_ 40 MW-34-100 , —~ (@ 212) 7
/| \ BN 6680 (4/4) __ | 6310 (7/7) - @/ @ O 10600 (11/41)__— PO00.e2)”
OW-5D SF RAILRoap . | PT-2D ‘\Fi MW-36-90 )
o 8120 (/1) ‘ 8680 (3/3) / ® <1,000 mg/L
/] 4720 (15/-15) PTI-1D 9150 1/1 /r 1D T L:J3?)D1/1 MW-36-100
—— B0 w2t 8260 (1/1) \ 10000.474) ® 1,000 - 3,000 mg/L
9110 (4/4) PT:3D VIW27.85
—— MW-20-130 \'sﬁo A 120G ww-sem 3,000 - 10,000 mg/L
VW p A 8390 (24/24) \ /I MW-39-80 8890 (2/2) ® ) - 10, mg FIGURE 2-10
/ 7810 (313) =\ MW-56D -
EVAPORATION ‘ MW-24BR \
PONDS / P-2 o 4?;'5;/(\3/(_)4(?/1) ) MW-43-75 ’\}I\zlvs_%%éz/z) © >10,000 mg/L TDS CONCENTRATIONS IN
- MW-24B
2 8640 (4/4) 14800 (1/1) _
3360 (11) 8460 (7/7) MW-39-100 o AN eoo GROUNDWATER, JULY 1997 - JUNE
N PGE.7 - awzer 10900 (4/4)7 14600 (4/4) 7510.(1/1) 2011
= 8850 (4/4) . (4/4) = ) MWTGA 205 MW-520 Notes . . _
—_— 12000 (515 MW-58.208 8000 (1/1) 13200 (1/1) 1. TDS appIIF:abIe or relevant and appropriate requirement (ARAR) = 1,000 mg/L GROUNDWATER REMEDY BASIS OF DESIGN REPORT
| MW-65.225" K 5700 (11) MW-52M 2. In computing averages, non-detects were assigned half of the PRELIMINARY (30%) DESIGN
/ N\ 9600.(1/1) ,r. MPRESSORy\\\/ 57.185 2"2"(‘)’(')641'/2160 9180 (1/1) reporting limit concentration. Some averages may be elevated PG&E TOPOCK COMPRESSOR STATION
{ \ FORMER MW-66.230 . 11000 (212) MW-62 190( ) due solely to high reporting limits for non-detect samples. Refer NEEDLES, CALIFORNIA
\ I\ EVAPORATIOI\_I_.--"'; » MW-67-260 -02- . . AN ,
| I PQND éﬂE l,".”“,__‘ 10000 (11)" 5500 (115 MW-68-240 10500 (2/2) Deep ZO ne to the complete data set in Appendix A for verification.
i \ _——— PRt P A 7700 (1/1)
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So ————
MOABI —

— - 5 Q
REGIONAL X <
_—PARK **f:s\\\ %
( AN
| =X 8
\ T ‘ %
\ CW-2M 9 / > PT-6M
\ 384 (15/15) iz AN PT-1M 492 (2/2)
\ OW-2M u PR A G PTI-M
\ 459 (24/24) < PT-2M 520 (2/2)
\ CW-AM cw-3m Lo I \.473 (212) PT-3M
\\ 412 (15/15) % MW-33-90 622 (2/2)
owan 297 (15/15) & '504 (9/9)

\ - PN, ) \@ PT-4M

‘ 279 (6/6)\@ V. \MW -50-095 666 (2/2)

/ 234 (515) ﬁ\@ PT-5M

\\ MW-37S "\ Twoos 453 (2/2)

S —— oW 1M B N 214 (5l6) L™ . MW-44-70
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®  Groundwater Well completed in Alluvial Aquifer (Shallow, Mid-depth or Deep Zones)

m  Groundwater Well completed in Bedrock

Sulfate Average Concentrations

MW-17 <—— WellID
5.8 (8/16) =+ (No. of detections / No. of samples)

4 Average concentration, milligrams per liter (mg/L)
1997 - 2011 groundwater sampling

<250 mg/L
250 - 500 mg/L

O
®
® 500 - 1,000 mg/L
)

_ - Approximate outline of Cr(VI) in
t y Alluvial Aquifer depth zone
N — “ 232 ug/L, Second Quarter 2011

y\ 975 (2/2 MW-53M
cvaporation [ [ #3@2 PTD [PrRat “MW-39-80 734 (5/5) FIGURE 2-11
S /) 150 @) o (P20 @) | | e (ER) s, > 1,000 mg/L SULFATE CONCENTRATIONS IN
) << MW-48 Jo| .o/
, JwzseR S @ Psren ] oo GROUNDWATER, JULY 1997 - JUNE
AT - % MW-43-75 :
S \ MW-248 \, Y =kTaD 4 1550 (8/8) -2 Notes: 2011
= 1250 (9/9) PGE-8 | | 22y MW-43-90 (5/5) 1. Sulfate applicable or relevant and appropriate requirement (ARAR) = 500 mg/L
T | PGE-7BR 3060 (5/5) l N Kz 1960+(8/8) MW-52M 2. In computing averages, non-detects were assigned half of the GROUNDWATER REMEDY BASIS OF DESIGN REPORT
ff . 853 (5/5) MW-65-225 Y L€ RESSOR MW-64-205 773 (5/5) Lo [ - PRELIMINARY (30%) DESIGN
J N 7 . reporting limit concentration. Some averages may be elevated
/ A\ MW-38D /et ION 590 (3/3) : P PG&E TOPOCK COMPRESSOR STATION
) N\ 729 (5/5) PGE.7 ~ MW-66-230 MW-68-240 MW-64-260 due solely to high reporting limits for non-detect samples. Refer
( 1310 (3,'3) BMER 910 (111) 730 (11) MW-57-185 507 (3/3) to the complete data set in Appendix A for verification. NEEDLES, CALIFORNIA
| 3103 —-"E'V,A\F\@RATION MW-67-260 Y 0 "~ MW-58-205_| 698 (414) \ MW-62-190 Deep Zone
| \ _——— o\ "TTPoRDSITE 760 (1) 8p, 380 (3/3) 668 (4/4)

BAO G:\PACIFICGASELECTRICCO\TOPOCKPROGRAM\GIS\MAPFILES\2011\RFI_RI\FIG2-11_METALSDIST_SO4_RFI_RI.MXD MSCHROCK 11/14/2011 1:43:23 PM
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m EIR Project Area

a Area of Potential Effects (APE)
Property Owner

BNSF Railroad

Bureau of Land Management
(owned and managed by BLM)

Bureau of Reclamation
(managed by BLM)

Caltrans Leased From Underlying Federal Owner

Fort Mojave Indian Tribe Owner in Fee,
With PG&E Easement and Access for Remediation

Havasu National Wildlife Refuge

Metropolitan Water Dirstrict of
Southern California

PG&E
Privately Owned

San Bernadino County

San Bernadino County Leased
(managed by BLM)

MW-20 Bench Area
Remedy Features

[ ] Remediation Wells (excludes monitoring wells)
Future Provisional Wells

e Pipeline for Remedy

Note:

1. * = PG&E has a possessory interest on these parcels
(650-161-11,650-161-12) for the operation of a
compressor station and associated pipelines.

2. Existing monitoring and other wells are not shown.

1,400 Feet

FIGURE 2-12

SURROUNDING PROPERTY MAP

GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA
CH2MHILL




7,616,000 7,617,000 7,618,000 7,619,000

4
1

. ? Q
« g = - Q
= % >
. - | e >
s W) 3 ° 9
\‘ ) ; s 3
P 7 % ®
el (& . S
W S BNSF Rajlroad
EETINIEICES
% . ! 2,102,000 ==
% \@K W{ .
g G
— 2,141,000 2,101,000 =
— 2,100,000 N 2,100,000 =
0 200 400 800 Feet
<\ I Y TN N Y SN I N |
LEGEND
i ineli : ; liforni Plane, NAD 83, Z F FIGURE 2-13
&5 EIR Project Area Pipeline for remedy Approximate extent of hexavalent chromium California State Plane, 83, Zone 5, US Feet SITE TOPOGRAPHY
a Area of Potential Effect (APE) Topographic Contour 1-foot Interval " [Cr(Wh] concentrations exceeding 32 micrograms Contour interval s 10 feet, with indexes at 50 feet
pograp per liter (ug/L) at any depth in groundwater based _ GROUNDWATER REMEDY BASIS OF DESIGN REPORT
®  Remediation Wells (excludes monitoring wells) Topographic Contour 25-foot Interval on second quarter 2011 sampling events. Sources: PRELIMINARY (30%) DESIGN
Dashed where based on limited data. Topographic data fromToponex Inc. flyover (2011). PG&E TOPOCK COMPRESSOR STATION,
® Future Provisional Wells NEEDLES, CALIFORNIA
CH2MHILL -
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LEGEND

Detachment Fault
|:| Qrf = Quaternary Colorado River and recent Floodplain Deposits —B barbs on downthrown side
Detachment Fault concealed

ﬂ Area of Potential Effects (APE)

from the 2009 East Ravine investigation (CH2M HILL,2009).

|:| Qrg = Quaternary River Gravels
® Remediation Wells (excludes monitoring wells) ﬁ EIR Project Area N
|:| Qa = Quaternary Alluvium and surficial deposits, undifferentiated Future Provisional Wells (la 200 4?0 80|0 Feet FIGURE 2-14
1 11 1 1 1
|:| Tb = Bouse Formation = Pipeline for Remedy GEOLOGIC MAP
_ . . Approximate extent of hexavalent chromium Note: . ) . GROUNDWATER REMEDY BASIS OF DESIGN REPORT
| | Toa=Tertiary Alluvium (Fanglomerate of Metzer and Loeltz) [Cr(VI)] concentrations exceeding 32 micrograms 1. Generalized surface geologic map compiled from Metzger and Loeltz (1973), PRELIMINARY (30%) DESIGN
I:] Tme = Miocene Conglomerate (Bedrock) per liter (ug/L) at any depth in groundwater based John (1987)., Howard and others (1997), and PQ&E technical repqrts. . PG&E TOPOCK COMPRESSOR STATION,
on second quarter 2011 sampling events. 2. This geologic map east of the Compressor Station was updated with mapping NEEDLES, CALIFORNIA

pTbr = Pre-Tertiary Bedrock (Metadiorite, Gneiss, Granitic Rocks) Dashed where based on limited data.

CH2MHILL-




LEGEND
[ ] Remediation Wells (excludes monitoring wells)
Future Provisional Wells

Pipeline for Remedy

9 EIR Project Area
C3 AOC Boundary
m SWMU Boundary

Notes:

1. AOC 13 is not depicted on this figure. It
consists of the unpaved areas within the
compressor station.

2. AOC 20 is not depicted on this figure. It
consists of industrial floor drains within the
compressor station.

0 100 400 Feet
I T T N Y T B N |

FIGURE 2-15
MAP OF SOLID WASTE MANAGEMENT
UNITS (SWMUs) AND AREAS OF

CONCERN (AOCs)

GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN

PG&E TOPOCK COMPRESSOR STATION,

NEEDLES, CALIFORNIA

D PrO/eCtS| OPOCKVaPT 185 20 MSBODSWMUs_AOCS CH2MHILL
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FIGURE 2-16

GROUNDWATER REMEDY BASIS OF DESIGN REPORT

UNITED STATES ARMY CORPS OF
PRELIMINARY (30%) DESIGN

ENGINEERS JURISDICTIONAL
WATERS AND WETLANDS

PG&E TOPOCK COMPRESSOR STATION,

NEEDLES, CALIFORNIA

CH2MHILL -

OMPRESSOR

STATION
i - = = -

- e e

LEGEND

Biological Assessment for Pacific Gas and Electric Topock Compressor

Topock Compressor Station (CH2M HILL 2005a) and the Programmatic
Station Remedial and Investigative Actions (CH2M HILL 2007b).

Biological Resources survey for the Area of Potential Effect (APE)

Source:

Approximate extent of hexavalent chromium
[Cr(VI1)] concentrations exceeding 32 micrograms

“ USACE Waters of U.S.

100 —year floodplain

CS Fringe Wetlands

Remediation Wells (excludes monitoring wells) “ Adjacent wetlands

Area of Potential Effect (APE)
Future Provisional Wells

EIR Project Area

=

D:\Projects\Topock\MapFiles\2011\CMS\BOD\USACE

per liter (ug/L) at any depth in groundwater based

on second quarter 2011 sampling events.
Dashed where based on limited data.

Cg USACE Waters of U.S. - Colorado River

Pipeline for Remedy

WATERS_WETLANDS
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® Remediation Wells (excludes monitoring wells)
®  Future Provisional Wells

Pipeline for Remedy

Ordinary Highwater Line

20-foot Setback From Ordinary Highwater Line

N

0 125 250
|

500 Feet
| 1 1 1 |

California State Plane NAD83 Zone 5 US Feet

FIGURE 2-17
ORDINARY HIGH WATER MARK

AND 20-FOOT SETBACK
REQUIREMENTS ALONG RIVERBANK
(EIR MITIGATION MEASURE AES-2A)

GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN

PG&E TOPOCK COMPRESSOR STATION,

NEEDLES, CALIFORNIA

D:\Projects\Topock\MapFiles\2011\CMS\BOD\HighwaterLine
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Shoreline Surface Water Sampling Location (not current sampling location)
Shoreline Surface Water Sampling Location (current sampling location)

River Channel Surface Water Sampling Location

Other Surface Water Monitoring Location

Area of Potential Effects

C-TAZL}

FIGURE 2-18
SURFACE WATER
MONITORING LOCATIONS

GROUNDWATER REMEDY BASIS OF DESIGN REPORT

PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,

NEEDLES, CALIFORNIA
CH2MHILL -
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1,200 Feet

LEGEND
Vegetation Types

Refference: FlGURE 2-1 9

ﬂ Area of Potential Effects (APE) Allscale Scrub (MCV21: Allscale scrub) [1] Blue Paloverde/Catclaw Acacia (MCV2: Blue palo verde-Ironwood woodland)[5] Catclaw Acacia (MCV2: Catclaw acacia thorn scrub)[9] Desert Smoke Tree (MCV2: Blue palo verde-Ironwood woodland)[13] - Honey Mesquite (MCV2: Mesquite bosque)[17] Salt Cedar (MCV2: Tamarisk thickets)[21] Salt Cedar/Honey Mesquite/Blue Paloverde (MCV2: Tamarisk thickets/Mesquite bosque/Blue palo verde-Ironwood woodland)[25]
. VEGETATION COMMUNITIES
Sawyer, J. O., T. Keeler-Wolf, and J. M. Evens. 2009.

A manual of California vegetation, 2nd ed. California IN PROJ ECT AREA
Native Plant Society, S to, CA.
Remediation Wells ative Flant Sociely, sacramento NOVEM BER 2011

® L . .
(excludes monitoring wells) Athel Tamarisk (MCV2: Tamarisk thickets)[3] Broad-leaved Cattail (MCV2: Cattail marshes)[7] Creosote bush scrub (MCV2:Creosote bush scrub)[11] Giant Reed (MCV2:Giant reed breaks)[15] Open Water [19] Salt Cedar/Athel Tamarisk (MCV2: Tamarisk thickets)[23] Screwbean Mesquite (MCV2: Screwbean mesquite bosque)[27] Aerial Image Source: Groundwater Remedy Basis of Design Report

- Preliminary (30%) Design
[ ] Future Provisional Wells Toponex Inc. aerial flyover, conducted August 2011 PG&E T y (k C ) 9 Stati
Blue Paloverde (MCV2: Blue palo verde-lronwood woodland)[4] California Bullrush (MCV2: California bulrush marsh)[8] Creosote Bush/Cattle Saltbush (MCV2: Allscale scrub)[12] Hillside Paloverde (MCV2: Foothill palo verde desert scrub)[16] Quailbush Scrub (MCV2: Quailbush scrub)[20] Salt Cedar/Honey Mesquite (MCV2: Tamarisk thickets/Mesquite bosque)[24] Wetland [28] opock Lompressor station,
Needles, California

6 EIR Project Area Arrow Weed (MCV2: Arrow weed thickets)[2] Blue Paloverde/Honey Mesquite (MCV2: Blue palo verde woodland)[6] Common Reed (MCV2: Common reed marshes)[10] Developed/Disturbed[14] Landscaped[18] - Salt Cedar/Arrow Weed (MCV2: Tamarisk/Arrow weed thickets)[22] Salt Cedar/Screwbean Mesquite (MCV2: Tamarisk thickets/ Screwbean mesquite bosque)[26]

Pipeline for Remedy

CH2MHILL
D:\Projects\Topock\MapFiles\2011\CMS\BOD\VegCommunities_Dsized




LEGEND

D EIR Project Area
D Area of Potential Effects (APE)

[ ] Remediation Wells (excludes monitoring wells)
® Future Provisional Wells
Pipeline for Remedy

D:\Projects\Topock\MapFiles\2011\CMS\BOD\Habitat

Habitat Areas

77 Colorado Pikeminnow, Bonytail chub,
m Humpback chub,and Razorback Chub

- Arizona Bell's vireo
& Western yellow-billed cuckoo

“ California black rail, Yuma clapper rail

Southwestern willow flycatcher

Desert Tortoise

0 1,500 Feet
N I N I IS (NN N B

FIGURE 2-20

HABITATS OF SPECIAL STATUS WILDLIFE,
AQUATIC, AND AVIAN SPECIES

AUGUST 2011

Groundwater Remedy Basis of Design Report
Preliminary (30%) Design

PG&E Topock Compressor Station,
Needles, California

CH2MHILL
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URGRAD-INJ-1

URGRAD:INJ:2

Note:

This is not intended as a comprehensive representation
of utilities in the Compressor Station. Known utilities are
only approximate. Not all utilities are known. Prior to
intrusive work, strict protocols for utility clearance will be
followed.

URGRAD:INJ-3

URGRAD-INJ-4

LEGEND

a Area of Potential Effects (APE)

C3 EIR Project Area

Future Provisional Wells
IRZ Recirculation Well
Freshwater Supply Well
Extraction Well

Freshwater Injection

Injection Well for both Carbon Amended Water
and Freshwater

MW-20 Bench Area
- Remedy Faciltiy
Pipeline for Remedy
Aboveground Pipe
4 : == === Underground Pipe
- f ; e " ; T, | Remedy Facilities

V5% .. -
|| Remediation Building

7 ) .
| Potential Influent Water Storage Location

C - Relocated Hazardous Waste Storage

D - Relocated Septic Tank

\J 5 RAV-EX{T-2 ' ' T Bl : ' [ G e E - Operations Building
Vg -5 N F - Remedy-Produced Water Conditioning Plant
24N f

87, T

Fof MlD-EX- j_i"” _. T - S =2 ® ¢ e _. b i G - Maintenance Shop

S, *
“ .
. - H - Relocated Pipe Storage Area

- Lm 9 ASLE f 4 J - Conditioned Water Storage
A HE. . f '_ 'Y b 2y :
7 ™ m N ' i K - Potential Influent Water Storage Location

L - Transfer Switch Gear, Control, and Transformer Building

0 600 Feet

Note:
I I S N S Y N B
1. Remedy structures are schematic representations. The number of buildings, building footprints

and orientation are shown in engineering drawings (Appendix C).
. Multiple wells could be installed at each of the identified locations depending upon actual well FIGURE 3-1

: performance. GENERAL REMEDY SYSTEM
i .\' n_n . For details on remedy piping see engineering drawings (Appendix C).
- ExistingiEreshwateriTanks . Electrical connections and equipment not shown. LAYOUT - CALIFORNIA PORTION
. Potential infiltration gallery is pending completion of soil RFI/Rl and CMS/FS. Potential use of GROUNDWATER REMEDY BASIS OF DESIGN REPORT

: o o M e 2 - : Moabi Park Regional Sewage Pond for disposal of conditioned remedy produced water is PRELIMINARY (30%) DESIGN
& e M e smee s not proposed at this time. PG&E TOPOCK COMPRESSOR STATION,

. Existing monitoring and other wells are not shown. NEEDLES, CALIFORNIA

—

. CH2MHILL
D:\Projects\Topock\MapFiles\2011\CMS\Final\GeneralRemedySystem_ CA Dsize




D:\Projects\Topock\MapFiles\2011\CMS\BOD\GeneralRemedySystem_AZ

LEGEND

a Area of Potential Effects (APE)

m EIR Project Area

X  Existing Production Well

@ Freshwater Piping/Communications Conduit

Notes:
1. For details on remedy piping see engineering
drawings (Appendix D).

2. Electrical connections and equipment not shown.

3. Existing/future monitoring wells are not shown.
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