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Dear Jan Zimmerman, Christina Guerra, and Amanda Lopez:

Pacific Gas and Electric Company (PG&E) is in the process of an aggressive remediation of hexavalent
chromium (Cr(VI)) in groundwater from the release of Cr(VI)-bearing wastewater generated during
operation of the Hinkley Compressor Station in Hinkley, California, from 1952 to 1964. As the California
Regional Water Quality Control Board, Lahontan Region (Water Board) is aware, Cr(VI) is present in
groundwater naturally, and beginning in 2016, the United States Geologic Survey (USGS) conducted a
background study to understand the geologic, hydrogeologic, and geochemical factors that create
naturally occurring Cr(VI) in the Hinkley Valley and Water Valley groundwater basins. In 2023, the USGS
completed the study and published the findings in a final report entitled Natural and Anthropogenic
(Human-Made) Hexavalent Chromium, Cr(VI), in Groundwater Near a Mapped Plume, Hinkley, California
(Background Report; Izbicki 2023). Based on the findings of the study, the USGS defined the extent of
the area where Cr(VI) from PG&E’s release may be present and provided a set of scientifically defensible
estimates of background Cr(VI) concentrations, as detailed in the Background Report.

In a letter entitled Request for Proposal to Evaluate Hexavalent Chromium Background Values, the
Water Board requested an evaluation of the set of background values as cleanup level(s) for
groundwater (Water Board 2024). This correspondence is submitted in response. The following topics
are discussed in addition to perspective on the overall cleanup framework in response to the
Background Report (Izbicki 2023):

e Discussion and Summary of Values in the Background Report

e Recommended Cleanup Value

e Plume Contouring Considerations

e Protection of Domestic Wells

Under Water Board direction, PG&E has made tremendous progress at the site in the last two decades,
removing 89 percent of the chromium from groundwater, containing the plume, and shrinking the
plume’s footprint. The framework for the remediation to continue in a sustainable and
environmentally-friendly manner considers both the recent work completed by the USGS and the very
recent (April 2024) promulgation of the California MCL for Cr(VI) at a level of 10 ppb.



Discussion and Summary of Values in the Background Report

The Background Report (Izbicki 2023) was highly technical and multi-faceted, resulting in a range of
background values to be considered for future site plume mapping and cleanup. The study revealed that
the geologic, hydrogeologic, and geochemical factors that influence the natural occurrence of Cr(VI) in
groundwater are complex and differ within various geographic areas and geologic deposits within the
Hinkley and Water Valleys. Based on this understanding, the study provided a range of background
values, in the form of statistical estimates, for various subareas and geologies using different statistical
analysis methods. These values will serve as the scientific basis for establishing cleanup values to restore
the aquifer; however, the background study recognized there is uncertainty in the findings given the
large and complex study area. Although the establishment of multiple background numbers in the
Background Report reflects the scientific complexity of the site, a single cleanup value is recommended
to provide straightforward regulatory requirements. Further, the use of a single cleanup value is
consistent with the typical regulation of other sites. The use of a single cleanup value is also appropriate
to restore the aquifer in the Hinkley and Water Valley Basins, as will be discussed further in this letter.

Chapter G of the Background Report (Izbicki 2023) provided statistical estimates of background values
for the Hinkley and Water Valleys. Statistical calculations were conducted using Cr(VI) data from outside
the summative scale area to estimate upper 95% tolerance limits, or UTLgs values, as estimates of
background concentrations. The UTLgs value is the value below which 95% of measured concentrations
are expected to fall 95% of the time. The other 5% of the time, values would be expected to be above
this value. UTLgs values, or simply background values, were presented in the Background Report (Izbicki
2023) based on calculations assuming normal, non-parametric statistics and normal distributions,
depending on the characteristics of the datasets used for the various calculations. Background values
were presented for subareas including the eastern, western, and northern subareas of the Hinkley
Valley and Water Valley. Background values were also provided for subareas within the eastern subarea
(the eastern mudflat) and the northern subarea (upgradient of the Mount General Fault and
downgradient of the Mount General Fault). These subareas are shown with colored shading on Figure 1.
Background values were presented specifically for the Mojave-type deposits and for undifferentiated,
unconsolidated deposits.

The Background Report (Izbicki 2023) recognized that although the Mojave-type deposits underly the
majority of the summative scale area, the provenance (i.e., whether a well is screened specifically in
Mojave-type deposits or other deposits) is not precisely known for most monitoring wells. Therefore,
the Mojave-type deposit background values may not be representative of all of the monitoring well
network. The Background Report noted that “UTLgs values for wells screened in undifferentiated
unconsolidated deposits in the different subareas may be more widely applicable for regulatory
purposes than the UTLgs values for Mojave-type deposits.” The USGS reported that the undifferentiated
background values (UTLgs) “have greater statistical power and greater spatial resolution” than the
Mojave-type deposit background values (UTLgs). For these reasons, this evaluation focuses on the
undifferentiated, unconsolidated deposit normal background values (UTLss) that were presented in
Tables G-4 and G-5 of the Background Report, which are not substantively different than the values
derived for other specific geologies and statistics in the Background Report. These values are
summarized in Exhibit 1 below and shown for the various subareas on Figure 1.

Background values determined by the USGS for the undifferentiated, unconsolidated deposits ranged
from 2.8 to 9.0 ppb across the large study area. A maximum natural concentration used in the
calculations was 9.4 ppb, illustrating that concentrations of Cr(VI) greater than the background values
may occur in 5% of the dataset. This ‘95% effect’ can also be seen during the longer period of time that
PG&E has been monitoring chromium in monitoring wells across the study area, where Cr(VI)
concentrations have been measured in the tens of ppb range at several well locations that were
determined to be in areas containing naturally occurring chromium in the USGS study.



Exhibit 1. Summary of Normal Background Values (UTL95) for Undifferentiated, Unconsolidated Deposits (Izbicki 2023)

Subarea Background Values in ppb
Eastern 2.8
Eastern mudflat 5.8
Western 3.8
Northern (upgradient of Mount General Fault) 4.8
Northern (downgradient of Mount General Fault) 9.0
Overall (eastern and western subareas and northern subarea upgradient 3.8

of Mount General Fault)

Water Valley 6.4

The background values for the unconsolidated, undifferentiated deposits determined in the Background
Report (Izbicki 2023) were scientifically determined values that are useful for informing the regulatory
values for the site. However, the USGS recognized that there are limitations and uncertainty in the
summative scale area determined in the study and in the estimated background values in Section G.2.5,
which include (1) limitations of the datasets included in the sampling program, (2) statistical biases, as
there are in any scientific study, and (3) limitations of the statistical estimates. The definition of the
subareas, such as the eastern mudflat, are also uncertain and described by a broad understanding of the
depositional environment over the scale of square miles, with the exact boundaries unknown.

Recommended Cleanup Value

Multiple issues need to be addressed when selecting cleanup values. Cleanup to background conditions
may be required under California regulations to protect the environment by fully restoring the aquifer to
previous conditions. However, cleanup to water quality conditions that are better than background
cannot be required. In addition to considering the background water quality conditions, cleanup levels
should also consider what provides the maximum benefit to the people of the State, pursuant to State
Water Resources Control Board Resolution No. 92-49, and protects the present and anticipated
beneficial use of the water. Finally, cleanup levels and goals should provide for the water quality
prescribed in the water quality control plans and policies adopted by the state and regional water
boards.

The USGS has investigated the site at a higher level of scientific detail than most sites, dividing the site
into a number of subareas. Although these subareas have technical and scientific merit to help
understand the technical factors in play at the site, in most remediation sites, the basin would be
treated as a whole, and a single background value would be used for the entire site. Given these
considerations, and the fact that all of the various area’s background numbers calculated are below the
newly promulgated California MCL of 10 ppb, PG&E recommends using the background value of 9 ppb
from the set of values provided in the Background Report (Izbicki 2023) as the cleanup value.
Designating lower treatment values for subareas with background values less than 9 ppb would create
an unsustainable approach with unnecessary regulatory complexity and no resulting benefit, as
demonstrated by the following considerations:

1) Downgradient water naturally contains more Cr(VI) than many parts of the Cr(VI) plume.

Groundwater is recharged to the Hinkley Valley Basin from the Mojave River to the south and southeast
(Figure 1) and flows north toward the Hinkley Gap and Water Valley, where groundwater is discharged



by evaporation along the margins of Harper (dry) Lake (lzbicki 2023). The Background Report (Izbicki
2023) estimated a background value of 2.8 ppb for undifferentiated, unconsolidated deposits in the
eastern subareas close to the Mojave river recharge. Cr(VI) concentrations above the USGS background
levels are present between the Hinkley Compressor Station and Thompson Road, as shown on Figure 1
and detailed in the attached technical memorandum (Attachment A). Progressing to the north, the USGS
background study estimated higher background values of 3.8, 4.8, and 5.8 ppb in the western subarea,
northern subarea upgradient of the Mount General Fault and, eastern mudflat/playa deposits,
respectively. Further north, in the northern subarea downgradient of the Mount General Fault, a value
of 9.0 ppb was estimated, whereas in Water Valley, 6.8 ppb was estimated. South of Thompson Road,
local variations in groundwater flow direction show flow from subareas with higher background values
to subareas with lower background values (western to eastern, mudflat/playa to eastern) and from
subareas with lower background values to subareas with higher background values (eastern to
northern). It is not reasonable or sustainable to treat water to an exceedingly low subarea-specific
background value with the goal of protecting an aquifer only to have that “clean” water increase in
Cr(VI) concentration naturally to the north.

2) A cleanup value of 9 ppb is protective of the beneficial use of the water as drinking water.

A value of 9 ppb is lower than the current California Cr(T) MCL of 50 ppb and the current California Cr(VI)
MCL of 10 ppb adopted on April 17, 20242, and is therefore consistent with the Lahontan Basin plan and
protective of the beneficial use of drinking water with respect to Cr(VI). It should be noted that the
Background Report (Izbicki 2023) also found that Cr(VI) concentrations at all of the 70 domestic wells
measured for non-Cr(VI) constituents yielded Cr(VI) values less than their respective subarea
background levels. The Background Report (Izbicki 2023) also revealed that the groundwater in the
Hinkley Basin is impaired with respect to other naturally occurring constituents (Izbicki 2023). As stated
in Section E.5 of the report, groundwater samples were collected from 70 domestic wells in the USGS
study area between January 21, and January 31, 2016. Naturally occurring elements were widely
detected at the domestic wells at concentrations above their respective MCLs including the following:

e Arsenic was detected at concentrations above the MCL of 10 ppb at 39% of the 70 wells
sampled.

e Uranium was detected at concentrations above the MCL of 30 ppb at 8% of the wells sampled.

e Vanadium was detected at concentrations above the MCL of 50 ppb at 9% of the wells sampled.

Anthropogenic impairments were also noted, with 10% of the sampled wells yielding nitrate as nitrogen
concentrations above the MCL of 10 milligrams per liter. In total, 47% of the 70 domestic wells sampled
by the USGS yielded an exceedance of at least one of the above listed MCLs (lzbicki 2023). Additionally,
these numbers do not account for the vast area of the Hinkley Valley Basin that is impaired by salts from
nearly 70 years of agricultural activities, resulting in widespread areas with total dissolved solids
concentrations above secondary MCLs (Arcadis 2022). Accordingly, cleanup of Cr(VI) to concentrations
less than 9 ppb would not further the goal of meeting the state’s high water quality requirements with
respect to drinking water, which would require improvement in the water quality with respect to other
naturally and anthropogenically occurring constituents prevalent throughout the area, rather than
further treatment of Cr(VI) to below 9 ppb.

3) The use of 9 ppb as a cleanup value would balance the benefits of the cleanup with its impacts.

Every cleanup project has impacts, such as power use, carbon dioxide emissions, consumptive use of
water, and byproduct formation. Cleanup to 9 ppb would restore water quality to background

1 https://www.waterboards.ca.gov/press_room/press_releases/2024/pr-cr6-mcl-adoption.pdf
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conditions present within the Hinkley Basin, while reducing the impacts of remediation. This balance
between the cleanup activities and the impacts would maximize the benefit to the people of the State.

Plume Contouring Considerations

An additional issue that needs to be considered in implementing the findings of the background study is
how to contour the Cr(VI) plume in the context of the multiple background values provided by the
Background Report (Izbicki 2023). To inform the establishment of a procedure to contour the Cr(VI)
plume, a plume contouring evaluation is included in Attachment A and summarized in this letter.

Under the CAO (Water Board 2015), the Cr(VI) plume has been mapped by developing isoconcentration
contours using the California Cr(T) MCL of 50 ppb, the California Cr(VI) MCL of 10 ppb, and an interim
background value of 3.1/3.2 ppb for Cr(VI)/Cr(T). The 3.1/3.2 ppb interim background level
isoconcentration contour has been used to map the Cr(VI) plume while the USGS was conducting the
background study to determine the background levels at the site. Now, in light of the multiple estimated
background Cr(VI) concentrations provided by the Background Report (Izbicki 2023), the contouring
rules for background values need to be reevaluated. These rules, and the contouring threshold, may or
may not match the background value selected as a cleanup value. To inform the development of revised
contouring rules, the attached memorandum (Attachment A) summarizes the methodologies that could
be used to contour the Cr(VI) plume. The memorandum also evaluates the use of the various Cr(VI)
background values from the Background Report for mapping the plume identify ways to reduce
complexities in implementing revised contouring rules.

A comparative map of plume contours using the estimated Cr(VI) background levels for the Hinkley
Valley is provided on Figure 2. Individual plume contours based on the estimated Cr(VI) background
levels for each subarea are included in Attachment A. The mapping exercise illustrates several key
points:

e Regardless of the contouring values considered from the set for the Hinkley Valley provided in
the Background Report (Izbicki 2023), the Cr(VI) isoconcentration contours (red lines) shown on
Figure 2 have the following characteristics:

o Smaller extent than the currently depicted 3.1/3.2 ppb plume for Cr(VI)/Cr(T) from prior
interim background level (green contour). This demonstrates that the current
contouring methodology using the interim background numbers was including natural
Cr(VI) in the contouring.

o Isvery similar in extent south of Highway 58.

o Islimited in extent to the east of Summerset Road and generally similar to or smaller
than the current 3.1/3.2 ppb plume for Cr(VI)/Cr(T).

o Extends just north of Thompson Road.

o Does not extend significantly beyond Mountain View Road in the west.

e Contouring to the lower sub-area specific values of 2.8, 3.8, and 4.8 ppb requires the use of
multiple background values (Attachment A).

o The lower values cannot be contoured alone without also using the higher values in
subareas with higher natural background concentrations at the same time.

o The added contouring complexity associated with using lower background values does
not identify additional Cr(VI) plume areas to the east, west, or north.

e The use of higher contouring values reduces the importance of the uncertainty of the subarea
boundaries used to identify the applicable background levels for contouring. For example, the
eastern mudflat/playa deposits have a background level of 5.8 ppb, but the depicted extents of
these deposits are surrounded by the eastern subarea background level of 2.8 ppb (Figure 1).



These findings should be considered during the determination of cleanup values to establish plume
contouring rules, which will be published in a revised CAQ, in order to track the Cr(VI) plume over time
and guide the cleanup to background levels.

Protection of Domestic Wells

Cleanup levels are established to protect the environment, and human health, and addressing the
protection of drinking water is a primary human health concern. Protection of the drinking water
receptor at the Hinkley site has already been addressed in the Cleanup and Abatement Order (CAO)
(Water Board 2015), through replacement water requirements. Replacement water is required when
drinking water does not meet federal, state, and local drinking water standards, or when trends indicate
that the water will not meet these standards in the future. Since the issuance of the CAO in 2015, all
drinking water tested has yielded Cr(VI) concentrations well below the drinking water standards for the
federal total chromium (Cr(T)) maximum contaminant limit (MCL) of 100 parts per billion (ppb), the
California Cr(T) MCL of 50 ppb, and the California Cr(Vl) MCL of 10 ppb adopted on April 17, 20242,
Further, nearly 10 years of quarterly assessments of trends have indicated that drinking water wells are
not expected to be impacted in the future. These quarterly assessments have been presented in the
Groundwater Monitoring Report and Domestic Well Sampling Results Reports (Arcadis 2015 to present),
available on the Water Board’s Geotracker website3. Additionally, the Cr(VI) concentrations in more
than 70 drinking water wells tested by the USGS yielded Cr(VI) concentrations less than the naturally
occurring concentrations in each of the applicable subareas (Chapter G, Section G.4, of Izbicki 2023).
PG&E is committed to continuing the domestic well monitoring and replacement water program already
in place in accordance with the CAO to continue protection of domestic wells.

Closing

PG&E continues to be committed to the remediation of Cr(VI) in groundwater from the compressor
station discharge. Since the issuance of the 2015 CAO, PG&E has invested in over three times the
amount of remedial infrastructure that was planned in order to make significant and timely progress on
the remediation. The results have been very successful, with 89 percent of the Cr(VIl) mass removed
from groundwater and significant progress toward reaching the CAO treatment goals for the 50 ppb
plume in 2025 and the 10 ppb plume in 2032. PG&E believes that, taken as a whole, the proposals
herein regarding additional cleanup levels, plume contouring and domestic well protection will provide
an effective framework to manage the Hinkley cleanup in the coming years in a way that is protective of
human health and that addresses aquifer impacts in an appropriate and sustainable manner.

Please call me at (628) 219-1369 if you have any questions regarding these concepts. We look forward
to further dialogue with the Water Board and the public on these topics.

Sincerely,

John Glass

2 https://www.waterboards.ca.gov/press_room/press_releases/2024/pr-cr6-mcl-adoption.pdf

3 http://geotracker.waterboards.ca.gov/profile report?global id=SL0607111288.
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Enclosures
Figure 1 Summary of Background Values

Figure 2 Comparison of Cr(VI) Plume Contouring Considering the Estimated Background Values for the
Hinkley Valley Subareas

Attachment A Cr(VI) Plume Contouring Considerations
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