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Satellite imagery from Google Earth dated January 14, 2015.
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FIGURE

Upper Fluvial Sand and Silt (Qr3) Middle Fluvial Deposits (Qr2) Lower Fluvial Deposits (Qr1)

The mode is the peak of the fitted log-normal distribution. The vertical lines on each graph from left to right
are the mode, median, and calibrated value, respectively consistent with a positively skewed log-normal
distribution. The calibration value is also the mean or average of the data.



FIGURE

The mode is the peak of the fitted log-normal distribution. The vertical lines on each graph from left to right
are the mode, median, and calibrated value, respectively consistent with a positively skewed log-normal
distribution. The calibration value is also the mean or average of the data.



FIGURE

The mode is the peak of the fitted log-normal distribution. The vertical lines on each graph from left to right
are the mode, median, and calibrated value, respectively consistent with a positively skewed log-normal
distribution. The calibration value is also the mean or average of the data.



FIGURE

SIMULATED VS. OBSERVED
WATER LEVELS

SITE AND REGIONAL TARGETS

ADDENDUM TO DEVELOPMENT OF GROUNDWATER
FLOW AND SOLUTE TRANSPORT MODELS

PG&E
TOPOCK COMPRESSOR STATION

NEEDLES, CALIFORNIA

Residual Mean (ft)
Residual Std. Deviation (ft)
Sum of Squares (ft2)
Number of Observations
Range in Observations (ft)
Scaled Residual Std. Deviation

0.272
1.964
805.746
188
25.187
7.80%



FIGURE

SIMULATED VS. OBSERVED
WATER LEVELS
SITE TARGETS

ADDENDUM TO DEVELOPMENT OF GROUNDWATER
FLOW AND SOLUTE TRANSPORT MODELS

PG&E
TOPOCK COMPRESSOR STATION

NEEDLES, CALIFORNIA

Residual Mean (ft)
Residual Std. Deviation (ft)
Sum of Squares (ft2)
Number of Observations
Range in Observations (ft)
Scaled Residual Std. Deviation

-0.014
0.376
10.062
71
4.086
9.21%
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FIGURE

SIMULATED VS. OBSERVED
WATER LEVELS

PRE IM-3 CONDITIONS

ADDENDUM TO DEVELOPMENT OF GROUNDWATER
FLOW AND SOLUTE TRANSPORT MODELS

PG&E
TOPOCK COMPRESSOR STATION

NEEDLES, CALIFORNIA

Residual Mean (ft)
Residual Std. Deviation (ft)
Sum of Squares (ft2)
Number of Observations
Range in Observations (ft)
Scaled Residual Std. Deviation

-0.152
0.397
4.695
26
1.920
20.7%
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TRANSIENT CALIBRATION
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FLOW AND SOLUTE TRANSPORT MODELS

PG&E
TOPOCK COMPRESSOR STATION

NEEDLES, CALIFORNIA
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FIGURE

UPLAND TRANSIENT
HYDROGRAPHS

ADDENDUM TO DEVELOPMENT OF GROUNDWATER
FLOW AND SOLUTE TRANSPORT MODELS
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SCALE IN FEET

IRZ WELLS

UPGRADIENT INJECTION WELLS

EXTRACTION WELLS

EXISTING MONITORING WELLS

PROPOSED MONITORING WELLS

FUTURE PROVISIONAL MONITORING WELLS

LEGEND

460 SIMULATED GROUNDWATER LEVELS (FT MSL)

ESTIMATED DECEMBER 2015 HEXAVALENT CHROMIUM
32 ug/L CONTOUR

SIMULATED GROUNDWATER PARTICLE PATHLINE*
(5 YEAR POSTINGS)

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = 300 gpm

INJECTION
NTH IRZ = 300 gpm

NTH IRZ (300 gpm)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 12 gpm
TCS-2 = 12 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = OFF

INJECTION
NTH IRZ = OFF

NTH IRZ (OFF)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 13.5 gpm
TCS-2 = 13.5 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = 300 gpm

INJECTION
NTH IRZ = 300 gpm

NTH IRZ (300 gpm)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 12 gpm
TCS-2 = 12 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = OFF

INJECTION
NTH IRZ = OFF

NTH IRZ (OFF)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 13.5 gpm
TCS-2 = 13.5 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = 300 gpm

INJECTION
NTH IRZ = 300 gpm

NTH IRZ (300 gpm)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 12 gpm
TCS-2 = 12 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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0 600 1,200
SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = OFF

INJECTION
NTH IRZ = OFF

NTH IRZ (OFF)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 13.5 gpm
TCS-2 = 13.5 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.

IRZ WELLS

UPGRADIENT INJECTION WELLS

EXTRACTION WELLS

EXISTING MONITORING WELLS

PROPOSED MONITORING WELLS

FUTURE PROVISIONAL MONITORING WELLS

LEGEND

460 SIMULATED GROUNDWATER LEVELS (FT MSL)

ESTIMATED DECEMBER 2015 HEXAVALENT CHROMIUM
32 ug/L CONTOUR

SIMULATED GROUNDWATER PARTICLE PATHLINE*
(5 YEAR POSTINGS)
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = 300 gpm

INJECTION
NTH IRZ = 300 gpm

NTH IRZ (300 gpm)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 12 gpm
TCS-2 = 12 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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SCALE IN FEET

SIMULATED PUMPING RATES

EXTRACTION
HNWR-1A = 450 gpm

INJECTION
FW-1 = 100 gpm
FW-2 = 50 gpm
IRL-3 = 100 gpm
IRL-4 = 200 gpm

FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = OFF

INJECTION
NTH IRZ = OFF

NTH IRZ (OFF)

INJECTION
IRL-1 = 75 gpm
IRL-2 = 75 gpm

EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 13.5 gpm
TCS-2 = 13.5 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
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FRESHWATER (450 gpm)

EXTRACTION
NTH IRZ = OFF

INJECTION
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INJECTION
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EXTRACTION
RB-1 = 25 gpm
RB-2 = OFF
RB-3 = 50 gpm
RB-4 = 50 gpm
RB-5 = 25 gpm

IRL LOOP (150 gpm)

EXTRACTION
ER-1 = 0.25 gpm
ER-2 = 0.25 gpm
ER-3 = 0.25 gpm
ER-4 = 0.25 gpm
ER-6 = 1.0 gpm
TWB-1 = 13 gpm
TWB-2 = 9 gpm

INJECTION
TCS-1 = 13.5 gpm
TCS-2 = 13.5 gpm

TCS LOOP (24 gpm)

*Simulated particle pathlines depict simulated groundwater flow
and are not representative of solute transport as they do not
take into account mechanisms such as sorption, reduction,
oxidation, degradation, etc.
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*Contours represent
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LEGEND

0 1,500 3,000

Scale in feet

YEAR 30

0 1,500 3,000

Scale in feet

YEAR 20

0 1,500 3,000

Scale in feet

YEAR 10

0 1,500 3,000

Scale in feet

YEAR 5

0 1,500 3,000

Scale in feet

YEAR 3

0 1,500 3,000

Scale in feet

MONTH 18

0.13

0.25

0.5

0.75

1

2

0 1,500 3,000

Scale in feet

MONTH 6

1

25

50

75

100



FIGURE

0 1,500 3,000

Scale in feet

YEAR 30

0 1,500 3,000

Scale in feet

YEAR 20

0 1,500 3,000

Scale in feet

YEAR 10

0 1,500 3,000

Scale in feet

YEAR 5

0 1,500 3,000

Scale in feet

YEAR 3

0 1,500 3,000

Scale in feet

MONTH 18

0 1,500 3,000

Scale in feet

MONTH 6

1

25

50

75

100

0.005

0.01

0.012

0.015
IRZ INJECTION WELLS

IRZ EXTRACTION WELLS

UPGRADIENT INJECTION
WELLS

EXTRACTION WELLS

BEDROCK EXTENTS
IN MODEL LAYER 1

*Contours represent
the maximum
simulated arsenic
in all model layers.

LEGEND


	1-1 Regional Model Domain
	2.1-1 Boundary Conditions
	2.2-1 2015 aerial
	2.2-2 Simulated and observed ET maps
	2.5-1 L10 WLs -Different Kvs
	2.6-1 HSUs Layers 1-5
	2.6-2 HSUs Layers 6-10
	2.6-3 Ks Layers 1-5
	2.6-4 Ks Layers 6-10
	2.6-5 HSU Histogram 1
	2.6-6 HSU Histogram 2
	2.6-7 HSU Histogram 3
	2.7-1 2015 Regional Cal Scatter Plot
	2.7-2 2015  Site Cal Scatter Plot
	2.7-3 Regional SImulated WL Layer 1
	2.7-4 Site SImulated WL Layer 1
	2.7-5 GS SImulated WL Layer 1
	2.7-6 Regional WLs Layers 1-5
	2.7-7 Regional WLs Layers 6-10
	2.7-8 Regional SImulated WL Layer 1and pathlines
	2.7-9 Flux Inflow outflow figure
	2.7-10 GW-SW Interaction_v2
	2.7-11 2004  Site Cal Scatter Plot
	2.7-12 Transient Scatter Plot
	2.7-13 Transient Hydrographs-Floodplain
	2.7-14 Transient Hydrographs-TCS and FW
	3-1 well layout
	4-1 Regional High Res - L1 IRZ ON-rev2
	4-2 Regional High Res - L1 IRZ OFF-rev2
	4-3 Regional High Res - L2 IRZ ON-rev2
	4-4 Regional High Res - L2 IRZ OFF-rev2
	4-5 Regional High Res - L3  IRZ ON-rev2
	4-6 Regional High Res - L3 IRZ OFF-rev2
	4-7 Regional High Res - L4  IRZ ON-rev2
	4-8 Regional High Res - L4 IRZ OFF-rev2
	4-9 Regional High Res - L5  IRZ ON-rev2
	4-10 Regional High Res - L5 IRZ OFF-rev2
	5.1-1 DDN HNWR-1 at 450
	5.2-1 DDN HNWR-1 and Site B at 450 each
	6.1-1 Cr L1 Transport Results 2013 Plume
	6.1-2 Cr L2 Transport Results 2013 Plume
	6.1-3 Cr L3 Transport Results 2013 Plume
	6.1-4 Cr L4 Transport Results 2013 Plume
	6.1-5 Cr L5 Transport Results 2013 Plume
	6.1-6 Cr L1 Transport Results 2015 Plume
	6.1-7 Cr L2 Transport Results 2015 Plume
	6.1-8 Cr L3 Transport Results 2015 Plume
	6.1-9 Cr L4 Transport Results 2015 Plume
	6.1-10 Cr L5 Transport Results 2015 Plume
	6.2-1 Mn Transport Results
	6.3-1 As Transport Results

