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1.0 Introduction

This memorandum is submitted to the California Regional Water Quality Control Board, Lahontan Region
(RWQCB) to present a plan to improve the effectiveness of the current extraction system for remediation of
hexavalent chromium (Cr[VI]) in the Lower Aquifer at the Hinkley Compressor Station in Hinkley,

California. The extent of Cr(VI) in the Lower Aquifer along with monitoring and Upper Aquifer extraction
wells is shown on Figure 1. This memo presents a summary of Lower Aquifer remedial implementation to
date, followed by a description of the proposed scope of work for installation of a new extraction well that
targets extraction from both the Upper Aquifer and the Lower Aquifer.

2.0 Lower Aquifer Remedial Implementation and Effectiveness Evaluation

The plume map for Cr(VI) in the Lower Aquifer for the Third Quarter 2014 was presented on Figure 5-3 of
the October 30, 2014 Third Quarter 2014 Groundwater Monitoring Report and Domestic Well Sampling
Results (Third Quarter GMP Report, CH2M Hill, 2014) and is attached here for reference. Results of
groundwater monitoring indicate that the combined remedial actions listed below have effectively reduced
the potential for horizontal migration of chromium-impacted groundwater within the Lower Aquifer, and
reduced the potential for downward migration of chromium-impacted groundwater from the Upper Aquifer
into the Lower Aquifer. For example, the concentration of chromium in four of the five Lower Aquifer
monitoring wells with current chromium concentrations above 3.1/3.2 micrograms per liter (ug/L) was
lower during the Third Quarter of 2014 than the historical maximum concentrations at these wells.
Reduced lateral and vertical migration of chromium-impacted groundwater in the Lower Aquifer is
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achieved by the following measures, which are focused near MW-23C and MW-92C, where chromium has
been detected at the highest concentrations in the Lower Aquifer:

Focused groundwater extraction in Upper Aquifer wells EX-29 and EX-30 (shown on Figure 1).
The Upper Aquifer chromium is believed to have entered the Lower Aquifer in this general area
when the Lower Aquifer supply wells (Ryken-8 and Ryken-9) (Figure 1) were in operation until
August 2011.

Upper Aquifer groundwater extraction for irrigation supply at the Agricultural Treatment Units
(ATUs) and Northwest Extraction Area (EX-16, EX-20, and EX-21). This creates a large area of
drawdown in Upper Aquifer as shown on Figures 3-1 and 3-2 of the Third Quarter GMP Report,
attached here for reference (CH2M Hill, 2014). Drawdown of the Upper Aquifer has enhanced
upward vertical gradients from the Lower Aquifer toward the Upper Aquifer.

Providing alternative water supply source from supply wells PGE-14, FW-01, and FW-02
(upgradient of the chromium plume) to remove the need for pumping Lower Aquifer supply wells
(Ryken-8 and Ryken-9, shown on Figure 1) on an ongoing basis. Pumping from the Lower Aquifer
supply wells Ryken-8 and Ryken-9 appears to have been the primary driving force drawing Upper
Aquifer chromium into the Lower Aquifer.

Figure 5-6 excerpted from the September 30, 2014 Semiannual Remediation Status and Final Cleanup
Effectiveness Report (CH2M Hill and ARCADIS, 2014), and attached here for reference, shows
hydrographs for selected Upper and Lower Aquifer well pairs demonstrating that the vertical hydraulic
gradient has been reversed in response to the remedial actions listed above and is primarily upward from
the Lower Aquifer toward the Upper Aquifer. This hydraulic reversal is shown by higher groundwater
elevations in Lower Aquifer wells (MW-21C, MW-23C, MW-34, and MW-55C) compared with groundwater
elevations in Upper Aquifer wells (MW-21A, MW-21B, MW-23B, MW-55A, and MW-55B).

The extent of Cr(VI) in the Lower Aquifer remains contained with limited horizontal movement of existing
Cr(VI), as evidenced by steady to decreasing concentration trends in the majority of the Lower Aquifer
groundwater monitoring wells. Groundwater elevation data collected from the Lower Aquifer are consistent
with these concentration trends (see Lower Aquifer groundwater elevation map, Figure 3-4 in the Third
Quarter GMP report, included here for reference).

Recently, Cr(VI) concentrations increased at monitoring wells MW-92C and MW-100C, located within the
area of elevated Cr(VI) concentrations. The current concentration at MW-92C (24.0 pg/L) is more than 50
percent less than the historical maximum concentration from August 2011 (41.8 pg/L), measured shortly
after pumping from the Lower Aquifer supply wells was significantly reduced. The Cr(VI) concentration at
MW-100C during Second and Third Quarter of 2014 (19 ug/L) were the highest reported to date at that
well.

The recent increases in Cr(VI) concentrations at MW-100C may have been influenced by potential
hydraulic impacts resulting from extraction from nearby Upper Aquifer extraction well EX-26 on Lower
Aquifer groundwater elevations. Analysis of groundwater elevations in the Lower Aquifer near EX-26
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indicates that extraction from EX-26 results in drawdown within the Lower Aquifer toward that well, which
may have resulted in migration of Cr(VI) to the vicinity of well MW-100C (Figure 3-4 from the Third Quarter
GMP report).

A hydrograph of two Upper Aquifer/Lower Aquifer well pairs is shown on Figure 2 before and after a period
with no extraction at EX-26. The top hydrograph shows pressure transducer data for the MW-23B/MW-
23C well pair. Consistent upward gradients from Lower Aquifer well MW-23C towards Upper Aquifer well
MW-23B (MW-23C higher in elevation than MW-23B) are seen with limited response to changes in Upper
Aquifer extraction at EX-26. However, as shown on the bottom hydrograph of Figure 2, groundwater
extraction from EX-26 results in a hydraulic response in the Lower Aquifer at MW-100C, while also
drawing down Upper Aquifer monitoring well PZ-02. Drawing down Lower Aquifer water levels at MW-
100C with Upper Aquifer extraction in this area could potentially be inducing flow from an area of higher
concentration (south near MW-92C), towards well MW-100C. As such, extraction from EX-26 may have
resulted in localized migration of Cr(VI)-affected Lower Aquifer groundwater to the north, resulting in the
increase in Cr(VI) concentrations in MW-100C. Given that the well EX-26 is screened above the Blue
Clay, these data indicate that the Blue Clay in the vicinity of EX-26 is not sufficiently thick and/or
continuous to function as a hydraulic aquitard that separates the Upper from the Lower Aquifer. Rather, in
the vicinity of EX-26, extraction from above the Blue Clay has a direct hydraulic expression in the Lower
Aquifer. This observation is consistent with lithologic data in this portion of the site, which indicates that
the Blue Clay is encountered only intermittently and when encountered, is found to be relatively thin (less
than a few feet thick).

3.0 Recommendation for New Extraction Well EX-37

Based on these observations, extraction of groundwater from both the Upper Aquifer and Lower Aquifer is
recommended near MW-92C, where Cr(VI) has been detected at the highest concentrations within the
Lower Aquifer. Lithologic data collected from borings in the vicinity of the proposed location and
groundwater levels measured with pressure transducers, indicate that the Blue Clay is either not present,
or is thin where present. Under these conditions, the Blue Clay does not function as an effective aquitard
separating the Lower and Upper Aquifers, and extraction across both units is recommended to remove
Cr(VI) affected groundwater without inducing downward gradients toward the Lower Aquifer.

New groundwater extraction well, EX-37 (Figure 1) is planned for installation during in the second half of
November to enhance the existing remedial actions for the Lower Aquifer. EX-37 will be screened across
the saturated alluvium forming the Upper Aquifer, through any Blue Clay that is present at this location,
and across the weathered bedrock sediments comprising the thin (generally less than 10 feet) Lower
Aquifer in this area. This southerly location and screening into the weathered bedrock is designed to
enhance capture of Cr(VI) in the Lower Aquifer where concentrations are highest near MW-92C. The MW-
92C location was also selected, rather than near MW-100C and EX-26 further to the north, so that the
potential undesired effect of drawing existing Lower Aquifer chromium further north towards MW-100C
would not occur. In addition, the extraction rate at EX-26 has been reduced and will continue to operate at
a reduced rate to improve horizontal hydraulic gradients in the Lower Aquifer to further reduce northward
movement of Cr(VI).
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EX-37 will be installed using a sonic drill rig. It is anticipated that a 10-inch diameter borehole will be
advanced to the weathered bedrock/bedrock interface. Soil cores will be collected near-continuously. EX-
37 will be constructed of 6-inch Schedule 80 PVC casing and 6-inch stainless steel screen. The specific
screened interval will be determined during the installation process based on lithologic information
collected from soil cores. The well screen will be surrounded by a silica sand pack to two feet above the
top of the screen interval, followed by 3 feet of fine-grained silica transition sand, and then overlain by
approximately 100 feet of Portland cement grout. Actual screen depths, lengths, slot sizes, and backfill
materials may vary based on field findings and lithology during construction. Upon completion of well
installation, Well Completion Reports will be prepared and submitted to the California Department of
Water Resources.

Water extracted from EX-37 may be applied to Agricultural Treatment Units (ATUSs), such as the Ranch or
Desert View Dairy (DVD) ATUs, or sent south to the South Central Re-injection Area In Situ Reactive
Zone. The plans for piping that will connect EX-37 with the piping network that extends to these remedial
systems is in progress and will be shared with the RWQCB prior to installation.

Pumping from Lower Aquifer supply wells Ryken-8 and Ryken-9 will continue to be reduced (or cease
altogether) by supplying freshwater to the DVD from extraction wells PGE-14, FW-01, and/or FW-02 and
eventually new wells FW-03 and FW-04 (south of the compressor station). In addition to adding a new
extraction well, groundwater extraction at Upper Aquifer wells EX-29 and EX-30 and other wells in the
area will continue. These efforts, combined with additional Upper Aquifer groundwater extraction in the
greater area, are expected to continue to generate upward hydraulic gradients near the DVD and MW-23C
to prevent further migration of Upper Aquifer chromium into the Lower Aquifer and continue to reduce
chromium mass in the Lower Aquifer.

References

CH2M Hill. 2014. Third Quarter 2014 Groundwater Monitoring Report and Domestic Well Sampling
Results, Site-wide Groundwater Monitoring Program. Pacific Gas and Electric Company. Hinkley
Compressor Station. Hinkley, California. October 30.

CH2M Hill and ARCADIS. 2014. Semiannual Remediation Status and Final Cleanup Effectiveness Report
(January through June 2014), PG&E Compressor Station, Hinkley, California. September 30.

Figures

Figure 1 Extent of Chromium in Lower Aquifer and Proposed Location of EX-37

Figure 2 Hydrographs for Upper/Lower Aquifer Well Pairs

Attachments

Figure 5-3 Chromium Results for Lower Aquifer Groundwater Monitoring and Domestic wells, Third

Quarter 2014 (CH2M Hill, 2014)
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Groundwater Elevations in the Shallow Zone of the Upper Aquifer, South Hinkley Valley,

Figure 3-1

Figure 3-2

Figure 5-6

Figure 3-4

Third Quarter 2014 (CH2M Hill, 2014)

Groundwater Elevations in the Deep Zone of the Upper Aquifer, South Hinkley Valley,

Third Quarter 2014 (CH2M Hill, 2014)

Lower/Upper Aquifer Groundwater Elevations and Pumping Rates, January 2010 to June

30, 2014 (CH2M Hill and ARCADIS, 2014)

Groundwater Elevations in the Lower Aquifer and Bedrock, Third Quarter 2014 (CH2M

Hill, 2014)
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FIGURE 5-6

LOWER/UPPER AQUIFER GOUNDWATER ELEVATIONS AND PUMPING RATES,
JANUARY 2010 TO JUNE 30, 2014

SEMIANNUAL REMEDIATION STATUS AND FINAL CLEANUP EFFECTIVENESS REPORT
(JANUARY THROUGH JUNE 2014)
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Approximate location of fault trace is inferred and
there is no surface expression (Stamos et al., 2001)
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1. Groundwater level measurements for wells without an asterisk

“*” are manual water level measurements collected between
July 7 through 23, 2014. Groundwater elevations marked with
an asterisk “*” are the averages of pressure transducer data
collected at 30-minute intervals from July 1 through 31, 2014.
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groundwater monitoring wells completed in the Lower Aquifer
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not present, all saturated deposits are in hydraulic communication
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FIGURE 3-4
GROUNDWATER ELEVATIONS IN THE
LOWER AQUIFER AND BEDROCK,

THIRD QUARTER 2014

THIRD QUARTER 2014 GROUNDWATER MONITORING
REPORT AND DOMESTIC WELL RESULTS

SITE-WIDE GROUNDWATER MONITORING PROGRAM
PACIFIC GAS & ELECTRIC COMPANY

HINKLEY COMPRESSOR STATION

HINKLEY, CALIFORNIA
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