Pacific Gas and vvonne J. Meeks 6588 Ontario Road

EleCtrIC Topock Project Manager San Luis Obispo, CA 93405
Com pany Chromium Remediation Project Office
Gas Transmission & Distribution Mailing Address
4325 South Higuera Street
San Luis Obispo, CA 93401

805.546.5243

Internal: 664.5243

Fax:: 805.546.5232
E-Mail: YIM1@pge.com

March 14, 2008

Mr. Aaron Yue

Project Manager

California Department of Toxic Substances Control
5796 Corporate Avenue

Cypress, CA 90630

Subject: Fourth Quarter and 2007 Annual Performance Monitoring Evaluation
Interim Measures Performance Monitoring Program
PG&E Topock Compressor Station, Needles, California

Dear Mr. Yue:

Enclosed is the Performance Monitoring Report for Fourth Quarter 2007 and Annual Performance
Evaluation, February 2007 through January 2008 for PG&E’s Interim Measures (IM) performance
monitoring program for the Topock project. This report presents the Fourth Quarter 2007
(November 2007 through January 2008) performance monitoring results for the IM hydraulic
containment system and provides the annual performance evaluation for the 2007 reporting
period. The quarterly and annual performance evaluation report is prepared and submitted in
conformance with the IM requirements described in Enclosure A of the DTSC's letter dated
February 14, 2005.

With this submittal, PG&E respectfully requests DTSC approval of the recommendations
presented in Section 7. The recommendations were also made in the 2006 Annual Performance
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1.0 Introduction

Pacific Gas and Electric Company (PG&E) is implementing an Interim Measure (IM) to
address chromium concentrations in groundwater at the Topock Compressor Station near
Needles, California. The IM consists of groundwater extraction for hydraulic control of the
plume boundaries in the Colorado River floodplain and management of extracted
groundwater. The groundwater extraction, treatment, and injection systems are collectively
referred to as Interim Measure Number 3 (IM No. 3). Currently, the IM No. 3 facilities
include a groundwater extraction system (four extraction wells: TW-2D, TW-3D, TW-2S,
and PE-1), conveyance piping, a groundwater treatment plant, and an injection well field for
the discharge of the treated groundwater. Figure 1-1 shows the location of the IM No. 3
extraction, conveyance, treatment, and injection facilities. (All figures are located at the end
of the report.)

In a letter dated February 14, 2005, the California Department of Toxic of Substances Control
(DTSC) established the criteria for evaluating the performance of the IM (DTSC, 2005). As
defined by DTSC, the performance standard for this IM is to “establish and maintain a net
landward hydraulic gradient, both horizontally and vertically, that ensures that hexavalent
chromium (Cr[VI]) concentrations at or greater than 20 micrograms per liter (ug/L) in the
floodplain are contained for removal and treatment” (DTSC, 2005). A draft Performance
Monitoring Plan for Interim Measures in the Floodplain Area (CH2M HILL, 2005a) was
submitted to DTSC on April 15, 2005 (herein referred to as the Performance Monitoring
Plan). The site monitoring, data evaluation, reporting, and response actions required under
the February 2005 DTSC directive are collectively referred to as the IM Performance
Monitoring Program (PMP) for the floodplain area.

The February 2005 DTSC directive also defined the monitoring and reporting requirements
for the IM. The reporting requirements for the PMP were modified by DTSC, via e-mail
approval, in August 2007 to discontinue submittals of the monthly performance monitoring
reports (the quarterly and annual reporting requirements were unchanged). Additional
updates and modifications to the PMP were approved by DTSC in a letter dated October 12,
2007 (DTSC, 2007a).

This combined quarterly and annual report has been prepared in compliance with DTSC’s
requirements and documents the monitoring activities and performance evaluation of the
IM hydraulic containment system. The fourth quarterly reporting period covers monitoring
activities from November 1, 2007 through January 31, 2008, while the annual reporting
period covers monitoring activities from February 1, 2007 through January 31, 2008. In
addition, this report provides a review of the existing PMP and recommendations for future
PMP modifications to optimize data collection, evaluation, and reporting to assess IM
performance.

BAO0\080740003 11



1.0 INTRODUCTION

1.1 IM Performance Monitoring Program

Figure 1-2 shows the locations of wells used for IM extraction, performance monitoring, and
hydraulic gradient measurements. The performance monitoring wells that were in
service/active as of January 2008 are defined as:

e Floodplain Wells (monitoring wells on the Colorado River floodplain): MW-22, MW-27
cluster (three), MW-28 cluster (two), MW-30-50, MW-32 cluster (two), MW-33 cluster
(four), MW-34 cluster (three), MW-36 cluster (six), MW-39 cluster (six), MW-42 cluster
(three), MW-43 cluster (three), MW-44 cluster (three), MW-45-95, MW-46 cluster (two),
and MW-49 cluster (three). Additionally, three pilot test wells installed on the floodplain
(PT-2D, PT-5D, and PT-6D) are used to supplement hydraulic monitoring but are not
formally part of the PMP.

¢ Intermediate Wells (monitoring wells located immediately north, west, and southwest
of the floodplain): MW-19, MW-20 cluster (three), MW-26, MW-31 cluster (two), MW-35
cluster (two), MW-47 cluster (two), MW-50 cluster (two), and MW-51.

¢ Interior Wells (monitoring wells located upgradient of IM pumping): MW-10 and
MW-25.

Three extraction wells (TW-2D, TW-3D, and TW-2S) are located on the MW-20 bench
(Figure 1-1). In addition, extraction well PE-1 is located on the floodplain approximately 450
feet east of extraction well TW-3D (Figure 1-1). Currently, both extraction wells TW-3D and
PE-1 are in full-time operation.

The wells screened in the unconsolidated alluvial fan and fluvial deposits, which comprise
the Alluvial Aquifer, have been separated into three depth intervals to present groundwater
quality and groundwater level data. The depth intervals of the Alluvial Aquifer in the
floodplain area— designated upper, middle, and lower —are based on grouping the
monitoring wells screened at common elevations. These divisions do not correspond to any
lithostratigraphic layers within the aquifer. The floodplain aquifer is considered to be
hydraulically undivided. The subdivision of the aquifer into three depth intervals is an
appropriate construct for presenting and evaluating groundwater quality data in the
floodplain. The three-interval concept is also useful for presenting and evaluating lateral
gradients while minimizing effects of vertical gradients and observing the influence of
pumping from partially-penetrating wells.

1.2 Report Organization

This combined quarterly monitoring and annual performance evaluation report presents:

o The hydraulic and chemical performance monitoring results and extraction system
operation data for the fourth quarter reporting period, November 2007 through January
2008 (Section 2.0).

e Operations data for the IM extraction system for the 2007 annual reporting period
(Section 3.0).

1-2 BA0\080740003



1.0 INTRODUCTION

e Analysis and evaluation of the IM capture zone for the annual reporting period (Section
4.0).

o Evaluation of groundwater quality data trends and geochemistry in the IM extraction
area (Section 5.0).

» Conclusions and status of IM operations and performance monitoring (Section 6.0).

o Recommendations for the performance monitoring program (Section 7.0).

BA0\080740003 13



2.0 Quarterly Performance Evaluation for
November 2007 through January 2008

2.1 Extraction System Operations

From November 1, 2007 to January 31, 2008 (considered fourth quarter 2007), 17,489,873
gallons of groundwater were extracted and treated by the IM No. 3 system. This resulted in
removal of an estimated 231 pounds (105 kilograms) of total chromium (Cr[T]) from the
aquifer during the fourth quarter 2007 reporting period. Table 2-1 summarizes the pumping
information during the reporting period. (All tables are located at the end of the report.) The
average pumping rate for the IM system during the quarter, including extraction system
downtime, was 132.0 gpm. The average monthly pumping rates were 132.1 gpm (November
2007), 132.6 gpm (December 2007), and 131.4 gpm (January 2008) during the quarterly
reporting period.

During the quarter, extraction wells TW-3D and PE-1 provided primary service, operating
at a target combined pumping rate of 135 gallons per minute (gpm) excluding periods of
planned and unplanned downtime. The operational run time percentage for the IM
extraction system was over 98 percent during the reporting period. An operations log for
the extraction system for fourth quarter 2007, including downtime, is included in
Appendix A.

The concentrate (i.e., saline water) from the reverse osmosis system was shipped offsite with
shipping papers as a Resource Conservation and Recovery Act non-hazardous waste and
transported to Liquid Environmental Solutions in Phoenix, Arizona for treatment and
disposal. Five containers of solids from the IM No. 3 facility were disposed of at the
Kettleman Hills Chemical Waste Management facility during fourth quarter 2007. Daily
inspections included general facility inspections, flow measurements, and site security
monitoring. Daily logs with documentation of inspections are maintained onsite.

Table 2-2 summarizes the chromium and total dissolved solids (TDS) analytical results of
groundwater samples collected from extraction wells from January 2008 and previous
months. Future monitoring of the extraction well(s) water quality will be completed at the
frequency required by the Waste Discharge Requirements issued for the IM No. 3 treatment
facility.

2.2 Cr(VI) Distribution and Trends in Floodplain Area

During the fourth quarter reporting period, groundwater monitoring wells in the
performance monitoring area were monitored for Cr(VI), Cr(T), and field water quality
parameters in November 2007 (monthly event; five PMP wells sampled), December 2007
(quarterly event; 21 PMP wells sampled), and January 2008 (monthly event; five PMP wells
sampled). The sampling frequencies for the site groundwater monitoring wells were

BAO0\080740003 2-1



2.0 QUARTERLY PERFORMANCE EVALUATION FOR NOVEMBER 2007 THROUGH JANUARY 2008

updated by DTSC in a letter dated September 28, 2007 (DTSC, 2007b). Refer to PG&E’s
Topock Groundwater and Surface Water Monitoring Report, Third Quarter 2007 (CH2M HILL,
2007a) for description of the updated sampling frequencies and the recent groundwater
monitoring activities at the site.

The most recent comprehensive chromium sampling in the performance monitoring area
was conducted in October 2007 (annual monitoring event; 60 PMP wells sampled).

Figure 2-1 shows, in plan view, the October 2007 Cr(VI) sampling results for wells in the
upper, middle, and lower depth intervals of the Alluvial Aquifer. Also shown on Figure 2-1
are the Cr(VI) concentration contours, based on October 2007 sampling, for the aquifer
depth intervals and floodplain cross-section A (cross-section locations shown on Figure 1-2).
Figure 2-2a presents the October 2007 Cr(VI) results on cross-section B, oriented parallel to
the Colorado River. The majority of the wells shown on cross-section B were additionally
sampled in December 2007 and January 2008, and these fourth quarter 2007 Cr(VI)

results are shown on Figure 2-2b.

Table B-1 in Appendix B presents the groundwater sampling results for Cr(VI) and Cr(T) for
monitoring wells in the floodplain area from March 2006 through January 2008. Table B-2
presents the chromium sampling data for the other wells monitored in the PMP area from
February 2006 through January 2008. Hexavalent chromium concentration trend graphs for
floodplain well clusters that include monitoring wells with consistent chromium detections
are presented on Figures B-1 through B-6 in Appendix B. Section 5.1 of this report provides
an evaluation of the Cr(VI) trends observed during performance monitoring in the
floodplain area.

2.3 Other Water Quality Data for Floodplain Wells

Common water quality parameters (temperature, pH, oxidation-reduction potential [ORP],
dissolved oxygen, and specific conductance) were measured in the field during well
purging and groundwater sampling, as described in the Topock Program Sampling, Analysis,
and Field Procedures Manual, Revision 1, PG&E Topock Compressor Station (CH2M HILL,
2005b). The field water quality data measured from March 2006 to present are presented in
Tables B-1 and B-2 in Appendix B. Table B-1 also presents the groundwater elevations
collected during the same period.

Appendix Table C-1 presents a summary of groundwater results for Cr(VI) and selected
indicator parameters for wells in the PMP area from March 2006 through January 2008.
Table C-2 in Appendix C presents the results of the general chemistry and stable isotope
analyses for 14 selected monitoring wells in the performance monitoring area and two
surface water (river) sampling locations during monitoring events from March 2004 through
January 2008. Water samples were analyzed for TDS, chloride, sulfate, nitrate, bromide,
calcium, potassium, magnesium, sodium, boron, alkalinity, deuterium, and oxygen-18. The
selected wells were sampled for the general chemistry parameters to monitor the effects of
IM pumping on groundwater quality in the floodplain area. Section 5.2 of this report
provides an evaluation of the general chemistry groundwater data for the floodplain area.
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2.0 QUARTERLY PERFORMANCE EVALUATION FOR NOVEMBER 2007 THROUGH JANUARY 2008

2.4 Hydraulic Gradients and River Levels During Quarterly
Period

During the reporting period, water levels were recorded at intervals of 30 minutes with
pressure transducers in 62 wells and two river monitoring stations (I-3 and RRB). The data
are typically continuous, with only short interruptions for sampling or maintenance. The
locations of the wells monitored are shown on Figure 1-2 and listed in Section 1.1.

Daily average groundwater and river elevations have been calculated from the pressure
transducer data for the quarterly reporting period (November 2007 through January 2008)
and are summarized in Table D-1 in Appendix D. Reported groundwater elevations (or
hydraulic heads) are adjusted for temperature and for salinity differences between wells
(i.e., adjusted to a common freshwater equivalent), as described in the Performance
Monitoring Plan. Groundwater elevation hydrographs for the PMP transducer wells during
the 2007 reporting period are included in Appendix D. The elevation of the Colorado River
measured at the I-3 gauge station (Figure 1-2) is also shown on the hydrographs.

Average quarterly groundwater elevations (November 2007 through January 2008,
inclusive) for the shallow, mid-depth, and deep wells are presented and contoured in plan
view on Figures 2-3 through 2-5. Average groundwater elevations for wells on floodplain
cross-section A are presented and contoured in Figure 2-6. Note that several monitoring
wells are significantly deeper than other wells in the lower depth interval. Due to vertical
gradients present at the Topock site, water levels in deeper wells tend to be higher than
water levels in shallower wells. Consequently, some of the wells with screen intervals
significantly deeper than most of the lower interval wells exhibit water levels that are not
contoured in the plan view on Figure 2-5.

Hydraulic gradients were measured during the fourth quarter reporting period for well
pairs selected for performance monitoring with two pumping centers (TW-3D and PE-1).
The following well pairs were approved by DTSC on October 12, 2007 (DTSC, 2007a) to
better define gradients induced while pumping from two locations:

e MW-31-135 and MW-33-150 (northern gradient pair)
e MW-45-95 and MW-34-100 (central gradient pair)
e  MW-45-95 and MW-27-85 (southern gradient pair)

Table 2-3 presents the average monthly hydraulic gradients that were measured between
the gradient well pairs in November 2007, December 2007, and January 2008. For the
northern (MW-31-135/MW-33-150) and southern (MW-45-95/ MW-27-85) well pairs,
gradients were landward at magnitudes from 2.3 to 4.4 times, respectively, the target
gradient of 0.001 feet per foot. For the central well pair (MW-45-95/MW-34-100), the
measured landward gradients ranged from 0.0101 to 0.0115 feet per foot (more than 10 times
the target gradient) during the reporting period.

Figure 2-7 presents graphs of the hydraulic gradients and monthly average pumping rates
and river levels for the quarterly period. While river levels were at their lowest stage of the
year during the fourth quarter reporting period, strong landward gradients were measured
each month.
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2.0 QUARTERLY PERFORMANCE EVALUATION FOR NOVEMBER 2007 THROUGH JANUARY 2008

2.5 Projected River Levels During the Next Quarter

Colorado River stage near the Topock Compressor Station is measured at the I-3 location
and is directly influenced by releases from Davis Dam and, to a lesser degree, from Lake
Havasu elevations, both of which are controlled by the U.S. Bureau of Reclamation (USBR).
Total releases from Davis Dam follow a predictable annual cycle, with largest monthly
releases typically in spring and early summer and smallest monthly releases in late
fall/winter (November and December). Superimposed on this annual cycle is a diurnal
cycle determined primarily by daily fluctuations in electric power demand. Releases within
a given 24-hour period often fluctuate over a wider range of flows than that of monthly
average flows over an entire year.

The corresponding river stage at the I-3 station fluctuates in a similar pattern. The monthly
average stage at I-3 typically peaks in the early summer and reaches its low point in the
winter. Following Davis Dam releases, river stage also fluctuates on a diurnal cycle, though
greatly attenuated. The magnitude of the daily river stage fluctuations at I-3 is less than the
magnitude of the monthly average river stage fluctuations over a typical year.

Figure 2-8 shows river stage measured at I-3 superimposed on the projected I-3 river levels
based on actual Davis Dam discharge and Lake Havasu levels. This graph shows that the
formula used to calculate I-3 levels provides a very good estimate of the actual levels at I-3
over a wide range of river levels. These data are summarized in Table 2-4. The future
projections shown on this graph are based on USBR long-range projections of Davis Dam
releases and Lake Havasu levels. There is more uncertainty in these projections at longer
times in the future, since water demand is based on climatic factors.

Current USBR projections (Table 2-4) show that the average Davis Dam release for February
2008 (10,100 cubic feet per second) will be greater than in January 2008 (8,900 cubic feet per
second). Based on February 2008 USBR projections, it is anticipated that the Colorado River
level at the I-3 gage location in February 2008 will be similar compared to levels in January
2008. Current projections show that the water levels will increase during the next quarterly
reporting period, and into the summer months, followed by a decline during the fall (Figure
2-8).

2.6 Quarterly Performance Evaluation

The groundwater elevation and hydraulic gradient data from November and December
2007 and January 2008 performance monitoring indicate that the minimum landward
gradient target of 0.001 feet/foot was exceeded each month during the quarterly reporting
period. The landward gradients during fourth quarter 2007 were 2.4 to 11 times the required
minimum magnitude at the gradient control well pairs. The current gradient well pairs
(updated in third quarter 2007) are adequate to define the capture of the plume while
pumping from extraction wells TW-3D and PE-1.

A total of 17,489,873 gallons of groundwater was extracted and treated by the IM No. 3
system during the November 2007 through January 2008, fourth quarter reporting period.
An estimated 231 pounds (105 kilograms) of chromium were removed and treated by the IM

2-4 BA0\080740003



2.0 QUARTERLY PERFORMANCE EVALUATION FOR NOVEMBER 2007 THROUGH JANUARY 2008

system during this quarter. The average pumping rate for the IM extraction system during
the fourth quarter 2007, including system downtime, was 132.0 gpm.

A review of the groundwater gradient maps for fourth quarter 2007 (Figures 2-3, 2-4, 2-5)
shows that all floodplain monitoring wells where Cr(VI) was detected at greater than

20 ng/L are within the IM capture zone of the pumping well(s) during the reporting period.
That is, the inferred groundwater flow lines from all floodplain wells with Cr(VI) greater
than 20 pg/L are oriented towards the TW-3D and PE-1 extraction wells.

Overall, the Cr(VI) concentrations observed in the floodplain monitoring wells are either
stable or decreasing. The wells that are monitored in the IM pumping area (e.g., MW-34-100,
MW-36-100, MW-39-70, MW-39-80, and MW-39-100) continue to show overall declining
Cr(VI) concentrations relative to prior 2007 and 2006 monitoring (see Appendix B graphs).
Presentation and evaluation of the Cr(VI) trends observed in the performance monitoring
area during the 2007 reporting period are discussed in Section 5.1.

Based on the hydraulic and chemical performance monitoring data and evaluation
presented in this report, the IM performance standard has been met for the fourth quarter
(November 2007 through January 2008) reporting period. Performance monitoring and
evaluation of the IM hydraulic containment system will continue in accordance with the
Performance Monitoring Plan and as directed by the DTSC.
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3.0 Extraction System Operations for Annual
Reporting Period

3.1 Extraction Facilities and Operations

Pumping data for the IM No. 3 groundwater extraction system for the period of February 1,
2007 through January 31, 2008 are presented in Table 3-1. A total of 68,865,195 gallons of
groundwater was extracted during February 2007 through January 2008. Approximately 893
pounds (406 kilograms) of Cr(T) were removed from the aquifer by pumping over the 2007
annual reporting period. The total mass of Cr(T) removed by the IM No. 2 and IM No. 3
extraction systems during IM pumping from March 2004 through January 31, 2008 is
approximately 4,668 pounds (2,122 kilograms). The average annual pumping rate during the
2007 reporting period was 131.4 gpm while pumping from extraction wells TW-3D and
PE-1.

Figure 3-1 summarizes the monthly pumping rates, cumulative volumes extracted, and the
percent of time that the extraction system was in operation during the 2007 reporting
period. This figure shows that pumping rates were very consistent month to month, which
is illustrated by the consistently high percentage of uptime for the IM extraction and
treatment facilities throughout the year. The decrease in uptime during April 2007 was due
to the planned annual outage to conduct facility maintenance.

Table A-1 in Appendix A presents a chronological summary of the operations, maintenance,
and modifications to the IM extraction system during the period February 2007 through
January 2008. Extraction wells TW-3D and PE-1 operated throughout the annual reporting
period at the target pumping rate of 135 gpm, excluding periods of planned and unplanned
downtime. During the annual reporting period, extraction wells TW-2D and TW-2S were
only operated for short-term support of the extraction system or field operations and for
periodic groundwater sampling.

3.2 Extracted Groundwater Quality and Trends

Extraction well TW-3D was brought into service in late December 2005 and has been
operated continuously for the IM. Groundwater extraction at well PE-1 on the floodplain
began on January 25, 2006. The locations of the active extraction wells TW-3D and PE-1 are
shown on Figure 1-1. Table 3-2 presents the analytical results for Cr(VI), dissolved Cr(T),
and TDS for extraction wells TW-3D and PE-1 during the 2007 reporting period.

The Cr(VI) and TDS concentration trends for TW-3D and PE-1 are plotted on Figure 3-2.
During the 2007 reporting period, Cr(VI) concentrations in TW-3D have gradually declined
from 2,400 pg/L (February 2007) to 1,830 pg/L (January 2008). TDS concentrations in TW-
3D for this period have remained relatively stable, averaging about 5,500 milligrams per
liter (mg/L).
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3.0 EXTRACTION SYSTEM OPERATIONS FOR ANNUAL REPORTING PERIOD

The Cr(VI) concentrations in the extracted groundwater at well PE-1, located on the
floodplain, have ranged from 81 to 48 ng/L during the reporting period (Table 3-2). During
the period February 2007 through January 2008, TDS concentrations in PE-1 have declined
from 5,440 to 3,790 mg/L. During the second half of 2007, the TDS concentration at PE-1 has
remained relatively stable, averaging approximately 4,100 mg/L (Figure 3-2).

32 BA0\080740003



4.0 Capture Zone Analysis for Annual
Reporting Period

4.1 Monthly Average Gradients

Table 4-1 presents the hydraulic gradients measured between the selected gradient control
well pairs during the period February 2007 through January 2008. During the 12-month
reporting period, the IM target landward gradient of 0.001 feet/foot was met each month at
all gradient control well pairs.

Figure 4-1 summarizes the monthly measured gradients, and the river stage and average
pumping rates during 2007 IM operations. During the annual reporting period, the average
daily river levels ranged from a high of 457.85 feet above mean sea level (April 2007) to a
low of 452.15 feet above mean sea level (December 2007). Strong landward gradients were
measured each month, even during the lower river stages in November 2007 through
January 2008. While exceeding the performance standard each month, the northern well pair
(MW-31-135/MW-33-150) had the lowest measured gradients because it is not aligned along
the gradient generated by pumping. The gradient measurements are therefore
underestimates of the true gradient.

During the first half of 2007, the landward gradients measured at the original central and
southern well pairs ranged from 0.036 to 0.045 feet/foot (Table 4-1). During the second half
of 2007, the landward gradients measured at the new central and southern well pairs
(monitoring the PE-1 pumping center) ranged from 0.043 to 0.0119 feet/foot (Table 4-1).
These consistently strong landward gradients were maintained even during the lower river
stages in November 2007 through January 2008.

4.2 Annual Average Gradients

Groundwater contour maps presenting the annual averages of the 2007 measured hydraulic
data in the upper, middle, and lower depth aquifer intervals are shown in Figures 4-2
through 4-4. On Figure 4-5, the annual average data are presented in floodplain cross-
section A. The October 2007 Cr(VI) contours are also shown on the annual average gradient
maps. Table D-2 in Appendix D presents a listing of the annual average, annual average
minimum, and maximum groundwater elevations for the wells used for the 2007
performance monitoring evaluation.

The net annual landward gradients illustrated on the aquifer interval maps are strong and
comparable to the gradient maps prepared for the fourth quarter monitoring data. A review
of the annual average groundwater level contours on these figures shows that all floodplain
monitoring wells where Cr(VI) was detected at greater than 20 ng/L were within the
capture zone of the IM extraction system.
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4.0 CAPTURE ZONE ANALYSIS FOR ANNUAL REPORTING PERIOD

4.3 Analysis and Evaluation of Capture Zone

Two graphical methods were presented in the 2006 annual performance evaluation report to
illustrate the capture zone produced by IM pumping (CH2M HILL, 2007b). The
methodology and results of the capture zone evaluations for 2007 are summarized below.

4.3.1 Well Group Gradient Averaging

The temporal variation in magnitude and direction of horizontal hydraulic gradients in the
lower depth aquifer interval was assessed using quarterly average water levels and
triangulation with linear interpretation for two well groupings (MW-31-135/ MW-33-

150/ MW-34-100 and MW-45-95/MW-34-100/ MW-27-85) in the IM performance area.
Figure 4-6 shows the two well groupings or “triads” and the calculated average gradients
for the second, third and fourth quarter monitoring periods (data not available for the new
well pairs in first quarter 2007).

This analysis shows that strong landward gradients were achieved during the 2007
monitoring periods and that there was minimal variation in the direction of the landward
gradients during each quarter. These gradients are not the same as those calculated between
the gradient control well pairs (Table 4-1) because they are calculated net gradients within
each well triad. Stronger landward gradients were calculated using the triad method than
those measured for the northern well pair MW-31-135/MW-33-150 (Table 4-1) due to a more
optimally-aligned flow direction.

4.3.2 Particle Track Analysis

For the 2006 performance evaluation, particle tracking was conducted to calculate the
direction and distance that groundwater would be likely to flow from selected starting
points in the floodplain under the dual-well (TW-3D and PE-1) IM pumping system. The
methods, input parameters, and data used for this analysis were described in the 2006
annual IM performance evaluation report (CH2M HILL, 2007b) and are summarized below.

Figure 4-7 presents the results of the particle track analysis conducted for the 2006 capture
zone evaluation. During 2006 IM operations, TW-3D and PE-1 were pumping at individual
annual average rates of 97.5 and 34.3 gpm, respectively. During the 2007 reporting period,
TW-3D and PE-1 were pumping at individual annual average rates of 99.4 and 31.6 gpm,
respectively. Because the pumping locations and conditions were essentially identical, and
the gradients for the lower interval were comparable for the two annual periods, an updated
particle track analysis for 2007 was not conducted. For the current capture zone evaluation
displayed on Figure 4-7, the particle tracking results from 2006 are shown with the Cr(VI)
contours in the lower interval from October 2007 sampling (Figure 2-1).

The particle tracks shown on Figure 4-7 represent the movement of a groundwater molecule
from selected deep floodplain wells based on 2-week average gradients during the 2006
reporting period. Tick marks, represented by small brown rectangles along the flowpaths,
mark each 10 days of movement. Based on the measured heads and model estimates of
hydraulic properties, the model results showed that particles starting at each of the four
starting points reached an extraction well within the year. In the case of groundwater in the
vicinity of MW-34, the estimated travel time to PE-1 at the 2006 extraction rate was about 1
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4.0 CAPTURE ZONE ANALYSIS FOR ANNUAL REPORTING PERIOD

month. The difference in particle velocity at different locations is a function of differences in
gradient and hydraulic conductivity.

The particle starting locations used for this analysis were established near MW-34, MW-27,
MW-44, and MW-46. The groundwater levels from a set of 13 wells completed in the lower
depth interval of the aquifer were used to calculate average gradients for each 2-week
interval throughout the 2006 reporting period. Wells used in this analysis included MW-20-
130, MW-27-85, MW-28-90, MW-31-135, MW-33-150, MW-34-100, MW-36-100, MW-39-100,
MW 42-65, MW-43-90, MW-45-95, MW-49-135, and TW-2D. A contouring program (Surfer 8
by Golden Software) was used to interpolate the water levels between the wells onto a grid
computed by kriging. Grid spacing was 17 feet by 15 feet.

The interpolated water level grids produced by Surfer 8 were used as input to a particle
tracking program (FEMPATH-X, which is a part of the MicroFEM modeling package). The
program was run in transient mode with 2-week time steps. The hydraulic conductivity
distribution that is currently used in Layer 4 (the lower fluvial layer) of the Topock
groundwater flow model, combined with the interpolated measured groundwater levels,
was used to calculate the rate and direction of particle movement at any location. For this
analysis, it was assumed that there was no vertical flow and all particles moved horizontally
through the lower depth interval of the aquifer. An effective transport porosity of 0.12

(12 percent) was used in these calculations. This effective transport porosity value was
calculated based on breakthrough of low TDS water at the observation wells near the IW-2
injection well.

It should be recognized that the particle tracking analysis makes no use of the groundwater
model to simulate gradients. The gradients are based on measured water levels in the wells
(2006 monitoring period). The analysis uses the hydraulic conductivity values from the
model, which are considered the most accurate estimates of the hydraulic conductivity
available but represent an average for hydraulic conductivity for each model node.
Localized groundwater travel times may differ from the average travel times due to the
presence of relatively small or thin zones of higher or lower hydraulic conductivity that are
not represented in the average values assigned to each model node. Additional aquifer
testing and subsequent recalibration of model parameters are planned for 2008.
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5.0 Evaluation of Groundwater Quality Data

5.1 Cr(VI) Distribution and Trends for 2007 Reporting Period

Figure 2-1 presents the Cr(VI) concentration results in floodplain wells in the upper, middle,
and lower depth intervals of the Alluvial Aquifer based on the most recent comprehensive
groundwater monitoring event in October 2007. The positions of the 50 ng/L and 20 ng/L
Cr(VI) concentration contours have remained consistent overall for the period October 2006
through October 2007 (see prior 2006 annual and 2007 quarterly PMP reports [CH2M HILL,
2007b and 2007c]). However, Cr(VI) concentrations generally have decreased in many wells
within the groundwater plume over the same time period. In the mid-depth interval, Cr(VI)
concentrations decreased in MW-39-70 from 101 pg/L in December 2006 to 5.5 pug/L in
October 2007 (Table B-1). In the lower depth interval, Cr(VI) concentrations in samples from
MW-39-80 and MW-39-100 decreased approximately 200 ng/L and 1,200 pg/L, respectively,
over the reporting period (Table B-1). Wells showing marked decreases in concentration are
generally in the floodplain area where IM pumping is removing chromium groundwater.

Figure 5-1 presents Cr(VI) trend plots, April 2005 through January 2008, for selected wells in
the groundwater plume in the floodplain. Concentration graphs for additional floodplain
wells are provided in Appendix B. Monitoring wells showing declining Cr(VI)
concentrations during the 2007 reporting period include MW-34-100, MW-36-100, MW-39-
70, MW-39-80, MW-39-100, MW-44-115, and MW-46-175.

The concentration trend for MW-34-100 (Figure 5-1) has shown both short-term declines and
increases in concentrations since PE-1 pumping commenced. However, since June 2006,
concentrations at this well have shown a general downward trend. The Cr(VI) result from
September 19, 2007 sampling of MW-34-100 (501 ng/L) is the lowest concentration
measured at this well since May 2005. Concentrations have slightly increased during fourth
quarter sampling (Figure 5-1). Landward gradients have been present at this location since
IM pumping began; therefore, the periodic increases in concentration observed at MW-34-
100 do not indicate any movement of the plume toward the river.

Monitoring well clusters MW-44 and MW-46 are located within the Cr(VI) plume
(approximately 190 feet and 400 feet north of PE-1, respectively). The concentration trend for
well MW-44-115 has been overall downward since July 2006 (Figure 5-1). Sampling data
from well MW-44-125 show generally stable concentrations since October 2006.
Concentrations in well MW-46-175 have been stable during April through December 2007
and are showing a decline in the January 2008 sampling. The MW-44 and MW-46 well
clusters are within the hydraulic capture of IM pumping (see Figures 2-5 and 4-4).

The Cr(VI) concentrations at MW-36-100 (deep well near PE-1) have consistently decreased
during December 2006 through September 2007. Concentrations have slightly increased in
the last sampling in October 2007 (Figure 5-1).
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5.0 EVALUATION OF GROUNDWATER QUALITY DATA

5.2 Groundwater Geochemistry in IM Extraction Area

5.2.1 Redox Evaluation

Figure 5-2 shows the mean concentrations and distributions of Cr(VI), ORP, and nitrate
from February 2007 through January 2008. Wells with the strongest reducing conditions
(ORP values less than -90 millivolts) are shaded dark blue. In wells where ORP is less than
-90 millivolts, both Cr(VI) and nitrate are generally non-detect because they are not
geochemically stable under reducing conditions. Shaded contour lines that represent the
approximate margin of the zone of strong reducing conditions are shown for each depth
interval on Figure 5-2. On the landward side of these lines, reducing conditions are not
generally strong enough to preclude the presence of Cr(VI).

Reducing conditions are prevalent throughout the shallow and mid-depth floodplain wells.
Most of these wells are screened in fluvial sediments. Wells screened in alluvial deposits
generally show non-reducing conditions in most areas of the site. The exception is in a few
deep alluvial wells (MW-49 cluster, MW-41D, and OW-3D) that show reducing conditions.
Alluvial materials in this aquifer generally contain low amounts of organic carbon and are
considerably older than the fluvial deposits. Fluvial deposits typically contain more organic
carbon at the time of deposition than alluvial deposits, and the shallow fluvial wells in the
floodplain have measurable dissolved organic carbon. Organic carbon supports the growth
of soil microbes that consume oxygen and produce the reducing conditions. Over geologic
time scales (tens and hundreds of thousands of years), organic carbon that is present at
deposition can be gradually depleted until not enough remains to support a reducing
environment. Microbial communities in geologically-recent floodplain deposits thrive off
the still-present organic carbon and act to catalyze the reduction of Cr(VI) to trivalent
chromium, which is insoluble and consequently removed from groundwater. Older
(deeper) fluvial deposits with depleted organic carbon provide less support for the
microbial communities, and deeper groundwater in those areas is less reducing as a result.
The very deepest and oldest groundwater may lose oxygen and become more reducing as
dissolved oxygen slowly reacts with iron and other minerals in the aquifer over long
periods of time. As mentioned above, reducing conditions are observed in several deep
alluvial wells and in wells completed in bedrock at the site.

As shown on Figure 5-2, most shallow-depth wells screened in fluvial sediments throughout
the floodplain have an average ORP less than -90 millivolts and are non-detect for nitrate
and Cr(VI). One exception to the typical pattern of redox parameters in shallow floodplain
wells is noted in well MW-33-40. This well has displayed positive ORP values over the last
two years, yet both nitrate and Cr(VI) have been below detection limit. Redox equilibrium is
not always observed in natural environments and this well may indicate this
disequilibrium.

All mid-depth wells east of the MW-39 cluster had an average ORP of close to or less than
-90 millivolts and non-detect concentrations of Cr(VI). The limits of reducing conditions are
further east in deep wells on the floodplain than the shallow and mid-depth wells. Wells
east of the deep MW-36 cluster wells that have detectable Cr(VI) are MW-34-100,
MW-44-115, MW-44-125 MW-46-175, and MW-46-205, and all have ORP values greater than
-90 millivolts (i.e., less negative values or positive values).
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TDS is variable within each depth interval. The two natural sources of salts in floodplain
wells appear to be shallow sediments where salts have been concentrated through
evapotranspiration and deep fluvial materials containing older groundwater that has picked
up salts from contact with the aquifer materials over long periods of time. Salts exuded from
salt cedar trees may also contribute high salinity in shallow floodplain groundwater near
salt cedar thickets.

Figure 5-3 shows the average Cr(VI) concentrations and geochemical indicator parameters,
including TDS, along the west-to-east floodplain cross-section A. As illustrated on

Figure 5-2, the sampling locations with ORP less than -90 millivolts are non-detect for Cr(VI)
and nitrate. Note also that TDS concentrations are highest in the shallow groundwater near
MW-30-30, and also higher in the deepest screened intervals in the other wells in this cross-
section. Historic aerial photographs show a shallow, landlocked pool present on the sandbar
near the location of the MW-30 cluster, which could have resulted in a localized
concentration of salts through evaporation.

Groundwater quality data for performance monitoring wells from February 2005 through
January 2008 are presented in Appendix C. Table C-1 shows groundwater indicator
parameters and selected general chemistry results for wells near IM pumping. Table C-2
presents chemical performance monitoring results. Figure C-2 presents time-series plots of
Cr(VI) and ORP in wells along floodplain cross-section A. These figures illustrate further the
influence of IM pumping on nearby floodplain wells, with Cr(VI) values decreasing in
several wells since the start of extraction. Specific conductance may be influenced by
infiltration of river water (which would tend to decrease the value) or by the downward
movement of more saline groundwater (causing an increase). Gradients induced by
pumping and changes in river levels are likely related factors.

5.2.2 General Chemistry Evaluation

There were 14 floodplain wells sampled for chemical performance monitoring parameters
over the period of March 2004 through December 2007. While some parameters are steady
in the majority of these wells (alkalinity, nitrate, boron), there are a few key trends. Wells
MW-20-100 and MW-20-130 have both recently increased in nitrate concentrations after
remaining steady for the first two and a half years of pumping. Many general chemical
parameters decreased in MW-20-70, MW-20-130, MW-25, MW-26, MW-30-30, MW-34-55
and MW-34-80 over the annual reporting period, including TDS, chloride, sulfate, and
sodium (Table C-2). This is probably the result of the onset of downward hydraulic
gradients by IM pumping, blending shallower groundwater having lower concentrations of
these analytes with deeper water, which normally has high concentrations of these analytes.
Downward hydraulic gradients near mid-depth wells MW-30-50 and MW-34-55 increased
with the onset of pumping from PE-1 in 2006. Shallow depth wells exhibit both increases
and decreases in some of these same parameters over the reporting period, but in these
cases, it is interpreted as natural variation because some values were similar to those
measured in previous years. Little change was evident in the river samples R-27 and R-28.
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5.2.3 Stable Isotope Evaluation

Analysis of stable isotope data provides some insight to the source water for certain site
wells but does not appear to provide a reliable method for distinguishing wells that may be
affected by the discharge of cooling water from some other wells that are clearly not so
affected.

Figure 5-4 shows the results of stable isotopes of oxygen and deuterium in floodplain wells
grouped into three categories (river, non-industrial, and industrial signatures) using data
collected during the annual reporting period. This same plot is provided with wells within
each category identified in Figure C-1 (Appendix C). The points that plot to the upper right
in this plot are considered heavier in isotopic signature (i.e., enriched in heavy isotopes),
while the points that plot to the lower left are considered lighter in isotopic signature. In this
plot, it is apparent that the lighter signatures are dominated by river samples (with some
wells showing similar signature), whereas the heaviest signatures are found in selected
floodplain wells. This heavy isotope signature can be interpreted as the result of
concentration during industrial use as cooling water, although not all of the heavy
signatures are associated with elevated Cr(VI) concentrations. Those heavy signature waters
with low or non-detectable Cr(VI) concentrations (e.g., MW-42 cluster and MW-39-40) may
represent areas where the Cr(VI) in plume water has been removed by reducing conditions
in the shallow and medium depths of the floodplain.

There is significant overlap in isotopic signature between native groundwater (“Non-
Industrial Signature” group on Figure 5-4) and the “Industrial Signature” group. This
overlap makes it problematic to use stable isotope data alone for separation of the wells into
distinct groups. Non-plume wells with heavy isotope signatures in this overlapping area
included MW-17 and the Tayloe well (the latter located about 6 miles upgradient of the site),
wells clearly not in the flowpath of industrial water sources. In addition, it is noted that
fluvial wells containing elevated Cr(VI) but with a lighter isotopic signature

(e.g., MW-45-95, MW-34-100) may represent a dilution of plume source water with river
water.

The degree of overlap between industrial and non-industrial water groups has grown
considerably in the past year. This is likely due to continued and increased IM extraction
rates. The strong landward gradients in the floodplain area cause more active mixing of
plume water, river water, and non-industrial groundwater. The effects of IM pumping on
the isotopic signature of floodplain wells have been plotted on Figure 5-5 by using a simple
two-end member system of river water (represented by R-27 and R-28 samples) and
industrial signature water (represented by the MW-20 wells). It is evident that isotopic
signature in most industrial signature wells has become more similar to river water since IM
pumping began. This is a result of the continuous landward gradient created by IM
pumping and the resultant mixing of industrial water with river-influenced groundwater.
For example, well MW-30-50 increased in river signature by approximately 60 percent
between 2004 and 2006, and has become non-detect for both Cr(VI) and nitrate since IM
pumping began (CH2M HILL, 2006a). The deep zone well MW-34-80 increased in river
signature by over 20 percent between 2004 and 2007. These changes are likely due to lateral
and downward movement of shallow floodplain water which has an isotopic signature
similar to river water.
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6.0 Conclusions and Status of IM Operations

6.1 2007 Performance Evaluation

In July 2005, the IM No. 3 treatment facilities were commissioned, and the current IM
hydraulic containment system was established. As of March 2008, the IM has operated full-
time for four years (approximately 16 months for IM No. 2 and 32 months for IM No. 3) and
has been successful in meeting the IM objectives and performance criteria. This section
summarizes the conclusions of IM operations and performance monitoring for the 2007
reporting period.

6.1.1 Attainment of Performance Standard

Throughout 2007, the IM extraction system (combined wells TW-3D and PE-1) operated at
the target pumping rate of 135 gpm excluding periods of planned and unplanned
downtime. The operational run time percentage for the extraction system was over 94
percent during the 2007 reporting period. The average pumping rate for the IM extraction
system, including downtime, during the annual period was 131.4 gpm. The results and
conclusions of the 2007 performance evaluation include the following;:

e A total of 68,865,195 gallons of groundwater was extracted and treated at the IM No. 3
system during the annual reporting period. The IM system removed approximately 893
pounds (406 kilograms) of chromium from the aquifer during the reporting period.

e The IM pumping rate was sufficient to maintain the minimum landward gradient
throughout the 2007 annual reporting period. Hydraulic gradient monitoring indicated
that landward gradients exceeded the minimum gradient target of 0.001 feet/foot
during each month of the reporting period. The strong landward gradients were
maintained even during the period of lower river stages in November 2007 through
January 2008.

e The landward gradients measured during the first half of 2007 were up to four times
greater than the required minimum magnitude (central and southern well pairs). During
the second half of 2007, the landward gradients measured at the new central and
southern well pairs (monitoring the PE-1 pumping center) ranged from over four to 11
times the target gradient. Gradients measured in the northern well pair were lower but
still well above the target each month.

e The current gradient well pairs (updated in third quarter 2007) are adequate to define
the capture of the plume while pumping from extraction wells TW-3D and PE-1.

e The hydraulic gradient monitoring showed that all floodplain monitoring wells where
Cr(VI) was detected at greater than 20 pg/L were within the capture zone of the IM
extraction system.
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6.1.2 Cr(VI) Distribution and Trends

The key conclusions on Cr(VI) distribution and trends observed in the IM performance
monitoring area during 2007 include:

e Opverall, the groundwater Cr(VI) concentrations in the floodplain are stable or
decreasing. The ongoing monitoring has shown marked decreases in Cr(VI)
concentration in the floodplain areas where IM pumping exerts a strong influence on
hydraulic gradients (e.g., well clusters MW-36, MW-39, and MW-44).

e Based on comprehensive groundwater sampling events (conducted October 2006
through October 2007), the positions of the 50 ng/L and 20 ng/L Cr(VI) concentration
contours have remained consistent overall in the performance monitoring area.
However, the Cr(VI) concentrations have decreased in many wells within the
groundwater plume over this monitoring period.

e The concentration trend for MW-34-100 has shown both short-term declines and
increases in concentrations since PE-1 pumping commenced in January 2006. Since June
2006, concentrations at this well have shown a general downward trend. Concentrations
have slightly increased during fourth quarter 2007 sampling. Landward gradients have
been present at this location since IM pumping began; therefore, the periodic increases
in concentration observed at MW-34-100 do not indicate any movement of the plume
toward the river.

e The distribution of Cr(VI) in the performance monitoring area is significantly affected by
the redox conditions in the aquifer. Organic-rich fluvial sediments in the floodplain
support a broad area of reducing conditions that convert Cr(VI) to trivalent chromium.

¢ The groundwater ORP and stable isotopes monitoring data confirm that continued IM
extraction is drawing more oxidizing river-influenced groundwater into the
performance monitoring area.

6.2 Status of Operations and Monitoring

6.2.1 Extraction System Operations

Per DTSC direction, PG&E will continue to operate both TW-3D and PE-1 at a target
combined pumping rate of 135 gpm, except for periods of planned and unplanned
downtime. Treated groundwater will be discharged into the IM No. 3 injection wells in
accordance with Waste Discharge Requirements Order No. R7-2006-0060. Saline water
generated as a byproduct of the reverse osmosis process will continue to be transported
offsite for treatment and disposal.

PG&E will balance the pumping rates between TW-3D and PE-1 to maintain the target
pumping rate and maintain appropriate hydraulic gradients across the Alluvial Aquifer. If,
at any time, hydraulic data indicate that PE-1 pumping has the potential to draw higher
concentrations of chromium away from the capture zone of TW-3D, PG&E will request
authorization from DTSC to increase the pumping rate at TW-3D and decrease the rate at
PE-1. TW-2D will serve as a backup extraction well to TW-3D and PE-1.
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Current USBR projections show that the river levels will increase during the next quarterly
reporting period (February through April 2008), and into the summer months, followed by a
decline during the fall. The lowest river levels during the upcoming IM operations year are
expected to occur in December 2008-January 2009. By April 2009, the average monthly river
elevations are projected to reach their maximum level of the year (Figure 2-8).

6.2.2 Performance Monitoring Program

The extraction and groundwater monitoring wells in the PMP are described in Section 1.1 of
this report and the specific monitoring activities are summarized in Sections 2.2 (chromium
sampling), Section 2.3 (general chemistry sampling), and Section 2.4 (hydraulic gradient
monitoring). Appendix E contains updated listings of the extraction and monitoring wells in
the PMP area that are currently used for IM hydraulic monitoring, as well as groundwater
sampling information for the wells used for chromium, geochemical, and general chemistry
performance monitoring.

The PMP monitoring, evaluation, and reporting activities for the 2008 operations period will
continue as described in the Performance Monitoring Plan and as directed by the DTSC. In
accordance with DTSC’s recent approval (DTSC, 2007a), the next IM performance
monitoring report will present IM operations and performance monitoring data from
February 1, 2008 through April 30, 2008 (first quarter 2008 reporting period). The next
quarterly performance monitoring report will be submitted on May 30, 2008.
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7.0 Recommendations for IM Performance
Monitoring

As of March 2008, the IM has operated full-time for four years, and has been successful in
meeting the IM objectives and performance criteria (DTSC, 2005). Given the successful
performance of the current hydraulic containment system and the current IM operations
strategy, described in Section 6.2.1, modifications and enhancements to the PMP are
warranted at this time. This section outlines several proposed changes and modifications to
the PMP that are recommended to optimize the data collection and evaluation to
demonstrate IM performance.

Three components of the PMP are identified for updating and modification, based on
current IM operations, recent improvements in the extraction and monitoring systems, and
the evaluation of the extensive set of performance data collected to date. Table 7-1
summarizes the activities, rationale, and recommendations for the following three
components of the PMP:

e Well network for hydraulic monitoring data collection,
¢ Contingency plan for monitoring chromium concentrations, and
e IM chemical performance monitoring.

A summary of the PMP recommendations is provided below and the supporting submittals
and information for the specific recommendations are included in Appendix F.

7.1 Water Level Monitoring Well Network

Currently, approximately 65 monitoring wells are equipped with dedicated pressure
transducers for full-time water level monitoring. Table E-1 and Figure E-1 in Appendix E
summarize the depths and elevations of the monitoring wells on the current PMP water
level network. A preliminary evaluation and rationale for updating the PMP water level
data collection activity was presented in technical memorandum, dated August 23, 2006
(CH2M HILL, 2006b). This proposal was subsequently updated and included in the
recommendations presented in the 2006 annual IM performance monitoring evaluation
report (CH2M HILL, 2007b).

The 2006 report presented the rationale and recommendation for optimizing the PMP
hydraulic monitoring activity by eliminating pressure transducer data collection at wells
that are either redundant with other monitoring locations, or are not used for the routine
gradient mapping and performance monitoring evaluation. The proposed modified data
collection well network and rationale for this recommendation is included as Attachment F1
in Appendix F. As summarized in Table 7-1, 15 shallow, 14 mid-depth, and 21 deep
monitoring wells (total 50 wells) in the PMP area are recommended to be used for routine
(full-time) hydraulic data collection with dedicated pressure transducers. See Attachment F1
for the specific wells recommended for the PMP hydraulic monitoring network.
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7.2 IM Contingency Plan for Cr(VI) Monitoring

An additional component of the PMP involves the IM Contingency Plan (IMCP) for
monitoring and reporting Cr(VI) results in the floodplain performance monitoring area. The
original IMCP was approved by DTSC as part of the IM performance requirements (DTSC,
2005). The original 2005 IMCP is outdated and doesn’t reflect the current monitoring wells
and current IM extraction operations strategy. Table 7-1 summarizes the background and
prior submittals of the IMCP.

In August 2006, at DTSC request, PG&E submitted a revised IMCP (CH2M HILL, 2006c¢)
that identified an expanded list of assessment monitoring wells and a revised contingency
plan decision process and approach for Cr(VI) sampling, reporting, and response actions. In
October 2007, the revised IMCP was submitted with a list of proposed Cr(VI) control limits
(including several preliminary statistical-based limits) to be used for triggering the IMCP
(CH2M HILL, 2007d). In January 2008, after additional sampling events were completed, the
list of proposed Cr(VI) control limits was updated and submitted to DTSC via e-mail
(CH2M HILL, 2008). The January 2008 revised IMCP, with the updated statistical control
limits, is included as Attachment F2 in Appendix F. Because the IMCP that is currently in
place is significantly outdated, and in light of the consistently reliable operation of the IM in
the years since the initial requirement, it is recommended that DTSC evaluate the need for
an IMCP and either eliminate that requirement or work with PG&E to adopt an IMCP for
the PMP that is suited to the current situation.

7.3 IM Chemical Performance Monitoring

An additional recommendation for updating the general chemistry performance monitoring
was developed as part of the 2007 PMP review effort and initially discussed with DTSC in
October 2007. As described in Section 2.3, the chemical performance monitoring includes
sampling 14 selected wells and two river locations for general chemistry parameters and
stable isotopes to monitor groundwater quality changes associated with IM pumping. The
IM chemical performance sampling has been ongoing since March 2004 and the analytical
data collected to date is presented in Table C-2 in Appendix C. The current sampling
frequency (DTSC, 2007b) and rationale for modifying the chemical performance monitoring
activity is presented in Attachment F3 in Appendix F.

As outlined in Table 7-1, seven selected wells and one river location are proposed for
continued sampling of general chemistry parameters and stables isotopes. The modified
sampling activity (eight locations sampled annually) will maintain collection of
groundwater chemistry data in key monitoring locations in the PMP area for the purposes
of evaluating long-term water quality trends associated with IM extraction.

7.2 BAO\080740003
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TABLE 2-1

Pumping Rate and Extracted Volume from November 2007 through January 2008
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

November 2007 to January 2008% Project To Date”
Average Quarterly Volume Cumulative
Extraction Well Pumping Rate® Pumped Volume Pumped
(gpm) (gal) (gal)
TW-2S 0.0 5,810 1,000,779
TW-2D 0.3 36,733 53,058,650
TW-3D 100.7 13,339,675 108,827,073
PE-1 31.0 4,107,655 34,893,511
Total 132.0 17,489,873 197,780,013
Volume Pumped from the MW-20 Well Cluster 1,527,724
Total Volume Pumped (gal) 199,307,737
Total Volume Pumped (ac-ft) 611.7

gpm: gallons per minute.
gal: gallons.
ac-ft: acre-feet.

& Pumping information during the quarterly period is based on readings collected between November 1,
2007 at 12:00 a.m. and January 31, 2008 at 11:59 p.m. (92 days).

® Interim Measure groundwater extraction at the Topock site was initiated in March 2004.

“The “Average Quarterly Pumping Rate” is the overall average during the quarterly period, including
system downtime based on flow meter readings.



TABLE 2-2

Analytical Results for Extraction Wells, August 2007 through January 2008
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

Dissolved Total Hexavalent Total Dissolved

Well ID S?Dmple Chromium Chromium Solids
ate Hg/L pg/L mg/L
TW-3D 08-Aug-07 1800 1930 5130
TW-3D 05-Sep-07 2110 2260 4940
TW-3D 03-Oct-07 1860 2000 5110
TW-3D 13-Nov-07 1570 1790 4910
TW-3D 12-Dec-07 2040 1800 5660
TW-3D 03-Jan-08 2210 1830 5070
PE-1 08-Aug-07 60.7 51.4 4270
PE-1 05-Sep-07 49.2 49.1 4220
PE-1 03-Oct-07 45.4 52.6 4400
PE-1 13-Nov-07 51.8 49.6 4150
PE-1 12-Dec-07 54.5 47.3 4530
PE-1 03-Jan-08 56.9 48.4 3790

NOTES:

Hg/L = concentration in micrograms per liter
mg/L = concentration in milligrams per liter

Analytical results from inactive extraction wells are presented in Table B-2.

Groundwater samples from active extraction wells are taken at sample taps in Valve Vault 1 on the MW-20 Bench.




TABLE 2-3

Calculated Hydraulic Gradients for Well Pairs, November 2007 through January 2008
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

Mean Landward

Reporting Period Measurement Period

Well Pair* 007-2008 Hydraulic Gradient® 2007-2008
(feet/foot)
Northern Gradient Pair
MW-31-135 / MW-33-150 November 0.0025 Nov-1 through Nov-30
December 0.0023 Dec-1 through Dec-31
January 0.0025 Jan-1 through Jan-31
Central Gradient Pair®
MW-45-95 / MW-34-100 November 0.0111 Nov-1 through Nov-30
December 0.0115 Dec-1 through Dec-31
January 0.0101 Jan-1 through Jan-28
Southern Gradient Pair*
MW-45-95 / MW-27-85 November 0.0044 Nov-1 through Nov-30
December 0.0044 Dec-1 through Dec-31
January 0.0043 Jan-1 through Jan-28

Notes:

1. Refer to Figure 1-2 for location of well pairs

2. For IM pumping, the target landward gradient for the selected well pairs is 0.001 feet/foot
3. With approval from DTSC, this well pair replaced MW-20-130 / MW-34-80.

4. With approval from DTSC, this well pair replaced MW-20-130 / MW-42-65.

Table2-3_4Q_Grads2007-08.xls



TABLE 2-4

Predicted and Actual Monthly Average Davis Dam Discharge and Colorado River Elevation at I-3
Annual IM Performance Monitoring Report
PG&E Topock Compressor Station

Davis Dam Release

Colorado River Elevation at I-3

Month Projected Actual Difference Predicted Actual Difference
(cfs) (cfs) (cfs) (ft AMSL) (ft AMSL) (feet)
February 2005 8,000 4,820 -3,180 453.1 452.6 -0.5
March 2005 15,600 7,110 -8,490 455.8 452.9 -2.9
April 2005 16,700 16,306 -394 455.9 456.0 0.1
May 2005 16,700 15,579 -1,121 456.2 456.1 -0.1
June 2005 14,600 15,223 623 455.8 456.1 0.3
July 2005 15,400 15,612 212 456.0 456.0 0.0
August 2005 11,700 11,544 -156 454.6 454.8 0.2
September 2005 12,400 12,335 -65 454.6 NA NA
October 2005 12,300 11,201 -1,099 454.5 454.3 -0.2
November 2005 10,900 10,216 -684 454.3 454.3 0
December 2005 6,900 6,745 -155 452.8 452.7 -0.1
January 2006 8,400 9,166 766 453.2 453.6 0.4
February 2006 11,100 10,790 -310 454.1 454.1 0.1
March 2006 13,000 12,429 -571 454.7 454.8 0.2
April 2006 16,600 18,300 1700 456.0 456.1 0.0
May 2006 15,500 16,818 1318 456.0 456.3 0.3
June 2006 16,100 17,547 1447 456.2 456.4 0.2
July 2006 14,700 15,171 -471 455.7 455.8 0.1
August 2006 12,900 12,871 29 454.9 455.1 0.1
September 2006 12,100 12,409 -309 454.7 454.7 0.0
October 2006 11,400 11,150 250 454.1 454.4 0.3
November 2006 8,300 8,222 78 452.9 453.3 0.4
December 2006 8,100 8,823 -723 453.0 453.4 0.4
January 2007 8,600 8,796 -196 453.2 453.6 0.4
February 2007 9,800 11,680 -1,880 453.6 454.3 0.7
March 2007 14,300 14,554 -254 455.1 455.6 0.5
April 2007 17,300 16,818 482 456.4 456.4 0.0
May 2007 16,800 16,199 601 456.5 456.4 -0.1
June 2007 16,000 16,212 -212 456.4 456.4 0.0
July 2007 14,900 14,897 3 455.8 456.0 0.2
August 2007 12,100 12,776 -676 454.7 455.4 0.7
September 2007 12,700 13,050 -350 454.8 455.4 0.5
October 2007 10,600 10,324 276 454.0 454.3 0.3
November 2007 9,100 8,387 713 453.6 453.6 0.0
December 2007 5,700 6,445 -745 452.3 452.7 0.4
January 2008 9,300 8,900 400 453.5 453.6 0.1
February 2008 10,100 - - 453.8 - -
Notes:

1. cfs = cubic feet per second; ft AMSL = feet above mean sea level; NA = not available

2. Predicted Colorado River elevations (river levels) at I-3 are based upon USBR projections for Davis Dam releases and Lake
Havasu elevations from the preceding month, using a multiple regression between historical dam releases and measured
river levels at I-3 (updated monthly). This data is reported monthly by the USBR at http://www.usbr.gov/Ic/region/g4000/24mo.pdf

3. The difference in I-3 elevation is the difference between the I-3 elevation predicted, and the actual elevation measured at I-3.
The main source of this difference is differences between BOR projections and actual dam releases/Havasu reservoir levels,
rather than the multiple regression error.

Table2-4_Jan_08.xls



TABLE 3-1

Summary of Pumping Rate and Extracted Volume for 2007 Reporting Period
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

Target Actual Monthly Individual Extraction Well Operations
Reporting Period Pump Rate’ Pump Rate TW-2S TW-2D TW-3D PE-1 Total Volume
(gpm) (gpm) (gallons) (gallons) (gallons) (gallons) (gallons)
Feb-07 135 134.3 0 0 4,085,607 1,329,440 5,415,047
Mar-07 135 131.5 0 0 4,401,973 1,468,489 5,870,462
Apr-07 135 104.0 0 0 3,370,364 1,122,608 4,492,972
May-07 135 135.6 0 0 4,572,112 1,479,560 6,051,672
Jun-07 135 136.4 0 0 4,490,440 1,401,282 5,891,722
Jul-07 135 132.2 0 0 4,472,504 1,429,508 5,902,012
Aug-07 135 132.0 0 2,164 4,469,536 1,419,770 5,891,470
Sep-07 135 134.2 0 1,810 4,432,824 1,363,426 5,798,060
Oct-07 135 135.8 531 2,942 4,636,776 1,421,656 6,061,905
Nov-07 135 132.1 0 21,438 4,345,369 1,338,040 5,704,847
Dec-07 135 132.6 5,810 12,102 4,510,090 1,391,988 5,919,990
Jan-08 135 131.4 0 3,193 4,484,216 1,377,627 5,865,036
Totals for 2007 Annual Period 131.4 6,341 43,649 52,271,811 16,543,394 68,865,195

Notes:
gpm: gallons per minute

The target pumping rate of 135 gpm, excluding periods of planned and unplanned downtime, was maintained by pumping from extraction

wells TW-3D and PE-1 during the 2007 reporting period.

Extraction wells TW-2S and TW-2D were only used for interim service or to support field operations.

Table3-1_draft_18Feb08.xIs




TABLE 3-2

Analytical Results from Extraction Wells for 2007 Reporting Period

Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

Dissolved Total Hexavalent Total Dissolved
well ID Sample Chromium Chromium Solids
Date Hg/L Hg/L mg/L
TW-3D 10-Jan-07 2580 2440 5520
TW-3D 06-Feb-07 2310 2400 5780
TW-3D 07-Mar-07 2500 2420 6040
TW-3D 13-Jun-07 2350 2000 5570
TW-3D 11-Jul-07 2390 2000 5390
TW-3D 08-Aug-07 1800 1930 5130
TW-3D 05-Sep-07 2110 2260 4940
TW-3D 03-Oct-07 1860 2000 5110
TW-3D 13-Nov-07 1570 1790 4910
TW-3D 12-Dec-07 2040 1800 5660
TW-3D 03-Jan-08 2210 1830 5070
* TW-3D/PE-1 04-Apr-07 1250 1630 5310
* TW-3D/PE-1 02-May-07 1380 1690 5480
PE-1 10-Jan-07 103 88.9 5320
PE-1 06-Feb-07 89.5 80.8 5440
PE-1 07-Mar-07 91.0 84.7 5500
PE-1 13-Jun-07 48.1 52.0 4920
PE-1 11-Jul-07 39.7 47.1 4320
PE-1 08-Aug-07 60.7 51.4 4270
PE-1 05-Sep-07 49.2 49.1 4220
PE-1 03-Oct-07 454 52.6 4400
PE-1 13-Nov-07 51.8 49.6 4150
PE-1 12-Dec-07 54.5 47.3 4530
PE-1 03-Jan-08 56.9 48.4 3790
NOTES

Mg/L = concentration in micrograms per liter
mg/L = concentration in milligrams per liter

Analytical results from inactive extraction wells are presented in Table B-2.
Groundwater samples from active extraction wells are taken at sample taps in Valve Vault 1 on the MW-20 Bench.

" Well specific samples were not collected in April and May 2007. Results are presented from samples that were obtained from a
sample point (SC-100B) on the influent conveyance system at the IM3 treatment system. These samples were unfiltered.

Page 1 of 1

Date Printed: 3/14/2008



TABLE 4-1

Calculated Hydraulic Gradients for Well Pairs by Month for 2007 Reporting Period
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

Mean Landward

Reporting Period Measurement Period

Well Pair* 2007-2008 Hydraulic Gradient’ 2007-2008
(feet/foot)
Northern Gradient Pair
MW-31-135 / MW-33-150 February 0.0028 Feb-1 through Feb-28
March 0.0028 Mar-1 through Mar-30
April 0.0022 Apr-1 through Apr-30
May 0.0024 May-1 through May-30
June 0.0024 Jun-1 through Jun-28
July 0.0024 Jul-1 through Jul-31
August 0.0024 Aug-1 through Aug-31
September 0.0025 Sep-1 through Sep-30
October 0.0024 Oct-1 through Oct 31
November 0.0025 Nov-1 through Nov-30
December 0.0023 Dec-1 through Dec-31
January 0.0025 Jan-1 through Jan-31
Central Gradient Pair
MW-20-130 / MW-34-80 February 0.0037 Feb-1 through Feb-28
March 0.0040 Mar-1 through Mar-30
April 0.0036 Apr-1 through Apr-30°
May 0.0042 May-1 through May-31
June 0.0041 Jun-1 through Jun-28
July 0.0036 Jul-1 through Jul-31
MW-45-95 / MW-34-100* August 0.0117 Aug-1 through Aug-31
September 0.0119 Sep-1 through Sep-30
October 0.0119 Oct-1 through Oct-31
November 0.0111 Nov-1 through Nov-30
December 0.0115 Dec-1 through Dec-31
January 0.0101 Jan-1 through Jan-28
Southern Gradient Pair
MW-20-130 / MW-42-65 February 0.0042 Feb-1 through Feb-28
March 0.0045 Mar-1 through Mar-31
April 0.0037 Apr-1 through Apr-30 2
May 0.0045 May-1 through May-31
June 0.0045 Jun-1 through Jun-28
July 0.0035 Jul-1 through Jul-31
MW-45-95 / MW-27-85° August 0.0047 Aug-1 through Aug-31
September 0.0043 Sep-1 through Sep-30
October 0.0047 Oct-1 through Oct 31
November 0.0044 Nov-1 through Nov-30
December 0.0044 Dec-1 through Dec-31
January 0.0043 Jan-1 through Jan-28

Notes:

1. Refer to Figure 1-2 for location of well pairs

. For IM pumping, the target landward gradient for the selected well pairs is 0.001 feet/foot
. Data not available April 7-8, 2007 for this well pair.

. With approval from DTSC, this well pair replaced MW-20-130 / MW-34-80.

. With approval from DTSC, this well pair replaced MW-20-130 / MW-42-65.
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TABLE 7-1

Summary of Recommended Modifications to IM Performance Monitoring Program
Annual IM Performance Monitoring Report

PG&E Topock Compressor Station

PMP Component Current Activity Proposed Activity Rationale
1. Well Network Maintained for 21 Shallow Wells 15 Shallow Wells Only monitoring wells in IM containment area with
Full-Time Hydraulic Monitoring for 15 Mid-Depth Wells 14 Mid-Depth Wells well screens at comparable elevations within the
Gradient Contour Maps 29 Deep Wells 21 Deep Wells primary aquifer depth intervals are needed and
applicable for gradient contour mapping.

2. IM Contingency Plan (IMCP)  Original IMCP (February 2005) IMCP submittals August 2006, October  February 2005 IMCP is outdated and doesn't reflect
for Monitoring Chromium identified 3 sentry wells where new 2007, and January 2008 identified an current monitoring wells and current IM extraction
Concentrations in IM Containment Cr(VI) detections or increasing expanded list of assessment wells, operations strategy.
Area concentrations would trigger revised decision process, and assigned

response actions for IM. Cr(VI) control limits that would trigger

response actions.

3. IM Chemical Performance IM chemical monitoring initiated 7 wells sampled annually
Monitoring March 2004. Currently monitoring: 1 river station sampled annually
5 wells sampled semiannually
6 wells sampled annually
1 well sampled biennially
2 river stations sampled quartertly

Chemical monitoring at selected locations and
reduced frequency will be adequate for evaluating
long-term water quality trends associated with IM

pumping.

Notes:
1. Hydraulic Monitoring Network Submittals:

Initial Technical Memorandum for modifying hydraulic data collection activity submitted to DTSC August 23, 2006

Updated proposal for hydraulic monitoring network submitted in 2006 Annual Performance Monitoring Report, April 6, 2007 [see Attachment F1, Appendix F

2. IM Contingency Plan Submittals:
Revised IMCP, developed with DTSC, submitted to DTSC August 15, 2006
Revised IMCP (with preliminary statistical control limits) submitted to DTSC October 2, 2007

Revised IMCP (with updated statistical control limits) submitted to DTSC January 15, 2008 [see Attachment F2, Appendix F]

3. IM Chemical Performance Monitoring Submittals:
Initial proposal for modifying chemical monitoring submitted to DTSC October 2, 2007

Revised proposal for modifying chemical monitoring, updated December 19, 2007 and submitted in this Report [see Attachment F3, Appendix F]

Table7-1_PMPmods_2-22-08.xls
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LEGEND

Maximum Hexavalent Chromium [Cr(VI)]
Concentrations in Groundwater,
October 2007

Concentrations in micrograms per liter (ug/L)
equivalent to parts per billion (ppb)

ND = Not detected at listed reporting limit
J = Concentration estimated by laboratory or data validation

Results from October 2007 groundwater sampling are posted.
* Indicates results from March & May 2007 sampling.

Results posted are maximum concentrations from primary and
duplicate samples.
See Tables B-1 and B-2 for sampling data and other results.

ND (1) Not detected at listed reporting
limit (ppb)
41 Less than 50 ppb
3,810 Greater than 50 ppb
— - 59 —- Inferred Cr(VI) concentration contour

within aquifer depth interval

Contours incorporate the maximum concentration
from wells within each depth interval

Hydrogeologic Section A (true-scale)
showing aquifer depth intervals,
well screens, and Cr(VI) sampling results.

NOTES ON CONTOUR MAPS

1. The Cr(VI) contour maps for 2006-2007 performance monitoring
incorporate data from new wells and water quality data trends for
the floodplain area. The contour maps provide additional
interpretation of plume limits and do not reflect plume

migration during performance monitoring

2. The locations of the Cr(VI) contours shown for depths

80-90 feet below the Colorardo River (east and southeast of
well clusters MW-34) are estimated based on hydrogeologic

and geochemical conditions documented in site investigations
2004-2006. The actual locations of contours beyond well control
points in these areas are not certain, but are inferred using
available site investigation and monitoring data (bedrock structure,
hydraulic gradients, observed distribution of geochemically
reducing conditions and Cr(VI) concentration gradients).

There are no data confirming the existence of Cr(VI) under

the Colorado River.
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Notes:

- 1. Groundwater elevations are salinity and temperature adjusted averages of water
’ elevations measured with transducers at 30 minute intervals from
| November 2007 through January 2008.
See Table D-1 for monthly and quarterly average groundwater elevation data.
/ -
v P Ve 2. Approximate limits of 20 and 50 ppb hexavalent chromium from October 2007 sampling.
// 3. River elevations at R- river stations (blue label) are interpolated from the maximum
Qd average river elevation at -3 and RRB using a river gradient of 8.07 x 10 ft/ft. RRB is dry
QQ during low river stages, so its value is interpolated based on the gradient and the value at I-3
v
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Notes:

1. Groundwater elevations are salinity and temperature adjusted averages of water
elevations measured with transducers at 30 minute intervals from November 2007
through January 2008.

See Table D-1 for groundwater elevations.

2. Approximate limits of 20 and 50 ppb hexavalent chromium

from October 2007 sampling. The 20 ppb contour extends northward since both
shallow and deep wells at this location have detections greater than 20 ppb.
See Figure 3-1 of this report for hexavalent chromium contour maps.

3. Screened intervals in mid-depth wells of alluvial aquifer are located
approximately 40 to 50 feet below the estimated bottom of the river.

4. MW-50-95 not used in contouring since it is screened in finer material and
does not appear to be representative of middle zone conditions.
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ey Notes:
7 ’ JURYL LIS 1. Groundwater elevations are salinity and temperature adjusted averages of water
’\ elevations measured with transducers at 30 minute intervals from
’ 'u‘ November 2007 through January 2008.
S See Table D-1 for the number of days available for averaging.
\J
.
/ J \ 2. Approximate limits of 20 and 50 ppb hexavalent chromium from October 2007 sampling.
/ MW-35- 1é‘5 3. Screened intervals in deep wells of alluvial aquifer are located approximately 70 to 110 feet
s ‘ 454 34 \ below the estimated bottom of the river.
/ N
// 4. Wells MW-33-210, MW-46-175, MW-46-205, MW-49-275, MW-49-365, and MW-50-200
o are screened deeper than other wells. As a result, they are not representative of the elevation
QQQ interval of the aquifer contoured in this map. These data are posted but not contoured.
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TW-3D pumping began on 20-Dec-05.

TW-3D average extraction rate during 2007 was 99.4 gpm.

PE-1 pumping began on 26-Jan-06.
PE-1 average extraction rate during 2007 was 31.6 gpm.
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ANNUAL IM PERFORMANCE MONITORING REPORT

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

CH2MHILL -



2) Refer to Table 3-1 and Section 3.0 for discussion of pumping data.
3) Pumping rate plotted is the
the combined rate of extraction wells in operation each month.
4) Refer to Table 4-1 and Section 4.0 for discussion of gradient data.
5) With the approval of DTSC, well pairs MW-45-95/MW-34-100 and
MW-45-94/MW-27-85 replaced MW-20-130/MW-34-80 and
MW-20-130/MW-42-65, respectively, in August 2007.
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Notes:

1. Groundwater elevations are salinity and temperature adjusted averages of water
elevations measured with transducers at 30 minute intervals from

February 1, 2007 through January 31, 2008.

See Table D-2 for number of days available for averaging.

2. Approximate limits of 20 and 50 ppb hexavalent chromium from
October 2007 sampling. The placement of 20 ppb contour on
mid-depth map is based on shallow and deep chromium distribution maps (Figure 2-1).

3. River elevations at R- river stations (blue label) are interpolated from the maximum average river
elevation at -3 and RRB using a river gradient of 7.30 x 10 ft/ft calculated for the annual reporting
period. RRB is dry during low river stages, so an annual average is not available for contouring.
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Notes:

1. Groundwater elevations are salinity and temperature adjusted averages of water
elevations measured with transducers at 30 minute intervals from

February 1, 2007 through January 31, 2008.

See Table D-2 for number of days available for averaging.

2. Approximate limits of 20 and 50 ppb hexavalent chromium from

October 2007 sampling. The placement of 20 ppb contour on

mid-depth map is based on shallow and deep chromium distribution maps (Figure 2-1).
3. Screened intervals in mid-depth wells of alluvial aquifer are located

approximately 40 to 50 feet below the estimated bottom of the river.
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. Notes:
R e . ‘x 1. Groundwater elevations are salinity and temperature adjusted
Y Aok 3 s|averages of water
" elevations measured with transducers at 30 minute intervals from
) February 1, 2007 through January, 31 2008.

* See Table D-2 for number of days available for averaging over annual
period. Ten months of data from MW-45-95 are posted to demonstrate
the approximate drawdown
created from pumping at PE-1 over the annual reporting period.

/ N
MW-49-275

(456.34)

N 2. Approximate limits of 20 and 50 ppb hexavalent chromium from
s October 2007 sampling. The placement of 20 ppb contour on

S mid-depth map is based on shallow and deep chromium distribution
* maps (Figure 2-1).

% 3. Screened intervals in deep wells of alluvial aquifer are located

155.6 approximately 70 to 110 feet below the estimated bottom of the river.
455,

MW-33-210 |, T.nsducers were installed in wells MW-44, MW-45, MW-46.
455% (455:30) MW-47, MW-49, and MW-50 in April-May 2008, so a full year
. of data is unavailable for these wells.
See Figure 2-3 of this report for a contour map including these wells.
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4 Notes:

0?7 ey 1. This figure, previously presented in the 2006 Annual Report (CH2M HILL, 2007a), shows estimated flow paths
7 ’ . for groundwater particles in the IM capture area. The evaluation was done using biweekly averages of measured
‘e groundwater elevations and hydraulic parameter distribution from the 2006 version of the groundwater model.
Tickmarks on flow paths represent 10 day time intervals. Landward movement was calculated for each interval.

\ of the river.

2. During the 2006 IM operations, TW-3D and PE-1 were pumping at a combined average annual rate of 132 gpm.
During the 2007 reporting period, TW-3D and PE-1 pumped at an average annual rate of 131 gpm. With operation
and hydraulic parameters similar, the particle tracking evaluation prepared in February 2007 is representative of the
pumping conditions during the 2007 reporting period.

3. Approximate limits of 20 and 50 ppb hexavalent chromium are from October 2007. Plume contour lines shown east
and southeast of the MW-34 cluster beyond well control points are inferred based on available site hydrogeologic data.
\ Screened intervals in deep wells of alluvial aquifer are located approximately 80 to 90 feet below the estimated bottom
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1. Hexavalent chromium [Cr(VI)] results in micrograms per liter (ug/L), equivalent to parts per billion (ppb).

2. Results plotted are maximum concentrations from primary and duplicate samples; see Table B-1 for complete results.
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