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This Request for Immediate and Emergency Stay; Pefition for Review and Memorandum
of Points and Authorities in Support Thereof is respectfully submitted to the California State
Water Resources Control Board (“State Board™) on behalf of Pacific Gas and Electric Company
(“PG&E” or “Petitioner”) pursuant to Water Code Sections 13320(a) and 13321, and California
Code of Regulations (“CCR”) Title 23, Section 2050 et seq., for review of Cleanup and
Abatement Order No. R6V-2008-0002-A4 (“CAO™) with respect to the Hinkley Compressor
Station located at 35863 Fairview Road (APN 048S-112-52) in Hinkley, California (the
“Facility”). A copy of the CAQ is attached as Attachment 1.

The California Regional Water Quality Control Board, Lahonton Region (“Lahonton
Board”) issued two prior draft versions of the CAO and invited comments from interested parties,
PG&E appreciates the opportunity to comment on those prior draft versions and the changes that
were made by the Lahontan Board Executive Officer and staff as a result of comments from
interested parties. Nevertheless, the final CAQ, issued on January 8, 2013, still contains issues
that require State Board review. The Lahontan Board issued the CAQ which, without setting out
any scientific or factual justification, specifies detailed requirements that PG&E must follow to
comply with the CAO including directing PG&E to ignore all data more than three years old, to
draw plume boundary lines that connect data points from monitoring wells that are 2,600 feet
apart, and to use domestic well data to draw plume boundaries. In addition, the CAQ (again,
without setting out any scientific or factual justification requires PG&E to sample domestic wells
in a broad, undefined area, to perform an undefined statistical analysis of water sample results
from each domestic well to determine if the chromium concentrations are trending higher, and
then to install monitoring wells at the [ocations of domestic wells showing increasing trends even
in areas with chromium concentrations below background levels. These CAQ requirements
exceed the Lahontan Board’s authority because:

* They are unsupported by factual or scientific findings in the CAO
* They improperly specify the means to comply

* They preclude the use of professional judgment resulting in faulty scientific
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conclusions

* They improperly require investigation in areas where naturally occurring
chromium concentrations occur that have not been linked to PG&E’s discharge

* They improperly require investigation and monitoring in areas where chromium
concentrations are below background levels legally established by Lahontan
Board order (Lahontan Board Order No. R6V-2008-0002A)

* They improperly require investigation based upon a background value that has
been questioned by the Lahontan Board and third parties and is in the process of
being updated, and

* They will result in plume maps that are artificially expanded.

As aresult, PG&E is seeking State Board review of the requirements of the CAO.

PG&E does not object to installing additional monitoring wells in Hinkley and, in fact, in
February 2012 PG&E proposed a new background study that would include dozens of new
monitoring wells throughout the Hinkley area. On July 9, 2012, PG&E also proposed the
installation of 12 new groundwater assessment monitoring wells. However, as outlined briefly
above and in more detail below, the CAO goes well beyond merely requiring the installation of
monitoring wells. For example, the CAO requires the drawing of plume boundaries based only
on well concentration data and not considering additional relevant technical data or professional
judgment such as groundwater flow and geochemical data. The CAQ also ignores the need to
further define natural background chromium levels in Hinkley as well as PG&E’s recent reports
demonstrating that groundwater in the Hinkley area upgradient of the chromium plume contains
chromium at levels up to at least 8 ppb that are not related to PG&E’s discharge.

In 2007, PG&E performed a background study of the chromium concentrations naturally
found in groundwater in the Hinkley area. The scope of the 2007 Background Chromium Study
was limited to a portion of the southern Hinkley groundwater basin. Using long screened wells,
the study calculated upper tolerance limit concentrations of hexavalent chromium and total

chromium in the study area of 3.1 ppb and 3.2 ppb, respectively. These values were adopted by
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the Lahontan Board in Order No. R6V-2008-0002A.."

However, based on new data and additional information, the Lahontan Board and others
have questioned the original background values set by the Board. PG&E concuired with the peer
review comments on the original study and in response PG&E submitted a new background study
work plan in February 2012. PG&E’s proposed new background study would include peer
review and input from state and federal scientific agencies as well as the Hinkley community
technical expert and others. According to the work plan, the new background study would be
much broader than the original study and would require the installation of numerous new
monitoring wells strategically placed throughout the Hinkley area, expanding beyond the original
study area as well as reviewing multiple lines of evidence pertaining to chromium sources, such
as groundwater flow direction and geochemistry. PG&E’s new background study work plan has
been reviewed by experts at the United States Geologic Survey (USGS), the community’s
technical expert, and Lahontan Board staff. The new background study will take approximately
eighteen months to complete once the work plan is approved by the Lahontan Board.

PG&E also recently conducted investigations in the western portion of the Hmkley area in
order to gather additional information regarding water quality and hydrogeology in this area,
including the impact of the Lockhart fault. On January 14, 2013, PG&E submitted a report on the
western area investigation of Hinkley (CH2M HILL and Stantec, 2013). A excerpt of the report
is attached as Attachment 2. The report described an extensive effort to assess groundwater flow
and chromium levels in western arca groundwater and provided multiple lines of evidence
demonstrating that chromium in the western area did not come from PG&E’s activities. In fact,
the western arca investigation identified a well with a groundwater level nearly 50 feet higher
than the plume area and more than 1 mile west of PG&E’s plume — on the up-gradient side of the
Lockhart Fault - containing 8 ppb hexavalent chromium that could not have come from PG&E’s

activities. This report calls into further question the original hexavalent chromium background

' As a result, at present, because of the Lahontan Board order setting background values, the Board should not require
remediation or investigation of groundwater containing chromium at concentrations below these established
background levels.
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value of 3.1 ppb. However, the CAO rests squarely on the 3.1 ppb value and requires plume
delineation within and beyond the original area studied to establish the 3.1 ppb level with no
geographic limits (o the investigation requirements. It is not appropriate to apply the 3.1 ppb
fevel to areas outside the original 2007 study arca, particularly where studies by others and new
data collected by PG&E have proven that non-PG&E chromium exists at higher levels outside of
this study area.”

The CAO would require unprecedented monitoring efforts based on the prior background
study that the Lahontan Board has repeatedly questioned. A more sound scientific approach
would be to move forward with the new background study prior to requiring this extensive new
meonitoring. In addition, PG&E believes that the newly ordered monitoring and delineation
activities are unnecessary because PG&E has offered both interim replacement water (bottled
water service) and whole house replacement water to every resident within one mile of the current
chromium plume boundary.> PG&E believes that the scientific, technical and legal challenges
associated with the CAO require its stay and revocation.

PG&E is committed to the best science, engincering and remedial design for the Hinkley
Groundwater Remediation Program. We have welcomed and incorporated Lahontan Board and
third-party review and recommendations into our programs and practices. We understand that the
Lahontan Board will be issuing a cleanup and abatement order sometime in late 2013 or early
7014 that will include the final cleanup standards for hexavalent chromium and remediation

timeframes based on the alternatives analyzed in the EIR. PG&E does not believe the CAO will

2 Naturally occurring hexavalent chromium concentrations in groundwater have been detected as high as 8 ppb in
areas upgradient of the plume to the west. See “Conceptual Site Model for Groundwater Flow and the Occurrence of
Chromimmn in Groundwater of the Western Area”, dated January 14 (CH2M Hill and Stantec, 2013). Additionally,
naturally occurring hexavalent chromium concentrations have been detected at varying levels in areas outside the
original Hinkley background study area. See studies cited in Dennis Maslonkowski Declaration (Attachment 2).

3 The independent technical expert hired by the Hinkley Community Advisory Committee (referred to as the “IRP
Manager”), also questioned the need for the CAO when commenting on the draft CAO: “However, the IRP Manager
is uncertain, at time of writing, and to the extent of his own internal data review, if this apparent desire for increased
accuracy is watranted or needed, in light of plume delineation, plume management, and ongoing whole house water
supply actions underway in parallel actions within the project. In short, the IRP Manager does not understand what is
driving the present need for the draft CAO; given that the plume management, replacement water supply and remedy
assessment tasks currently underway would appear to be well served, from an environmental engineering perspective,
by the accuracy inherent in the present plume delineation practices.”

-5




G L e

~J

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

result in any scientifically valid data that could either affect the final remedial design or be used
to better understand the levels of naturally occurring hexavalent chromium in Hinkley. Given this
setting and the fact that the CAQ is not supported by California law, PG&E believes that the
CAO should be vacated. Therefore, Petitioner requests an immediate and emergency stay so that
a firll review of the issues raised by the CAO may occur.

1. Name and Address of Petitioner

The contact information for Petitioners is as follows:

Juan Jayo

Pacific Gas & Electric Company

Director of Environmental Remediation and Litigation
One Market Spear Tower, Suite 2400

San Francisco, CA 94105

Phone: 1(415) 973-4377

Fax:  1{415) 973-5520

Email: jmj8@pge.com

With acopy to.
J. Drew Page
Law Offices of J. Drew Page
11622 El Camino Real Suite 100
San Diego, CA 92130
Phone: 1(858) 433-0122
Fax: 1(858)433-0124
Email: drew(@jdp-law.com

With a copy 10:
Tracy J. Egoscue
Egoscue Law Group
3777 Long Beach Blvd. Suite 280
Long Beach, CA 90807
Phone: 1(562) 988-5978
Fax: 1(562)981-4866
Email: tracy@egoscuelaw.com

2 Specific Action or Inaction for Which This Petition for Review is Sought

Petitioner requests review of the actions of the Lahontan Regional Board in connection
with the issuance of the CAQ, entitled “Amended Cleanup and Abatement Order No. R6V-2008-
0002-A4 (WDID No. 6B369107001) Requiring Pacific Gas and Electric Company to Clean Up

and Abate Waste Discharges of Total and Hexavalent Chromium fo the Groundwaters of the
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Mojave Hydrologic Unit,” dated January 8, 2012,

------------------

REQUEST FOR IMMEDIATE and EMERGENCY STAY

Pursuant to Water Code section 13321 and Title 23, CCR section 2053, Petitioner requests
an immediate and emergency stay of the CAO.

Under section 2053 of the State Board's regulations (CCR, tit. 23, § 2053), a stay of the
effect of an order shall be granted if petitioner shows: (i) There will be substantial harm to the
Petitioner or to the public interest if a stay is not granted; (i) There will be no substantial harm to
other interested persons and to the public interest if a stay is granted; and (iii) There are
substantial questions of fact or law regarding the disputed action.

Pursuant to 23 CCR 2053, "a petition for stay shall be supported by a declaration under
penalty of perjury of a person or persons having knowledge of the facts alleged." As such, this
Request for Immediate and Emergency Stay is accompanied by the following declarations that are
attached as follows:

s DECLARATION OF DENNIS MASLONKOWSK], a California Professional
Geologist, Certified Hydrogeologist, and Certified Engincering Geologist

employed as a Senior Technical Consultant at CH2MHill, Attachment 3

+ DECLARATION OF LARRY HILSCHER a Statistician in the Environmental

Services Group at CH2MHill, Attachment 4

'THERE WILL BE SUBSTANTIAL HARM TO THE PETITIONER OR TO THE
PUBLIC INTEREST IF A STAY 1S NOT GRANTED

If the CAO is not stayed, Petitioner will suffer substantial harm because compliance with
the CAO's mandates are inconsistent with state law, specify compliance in ways that exclude
relevant data and professional judgment resulting in unsupported science and incorrect
conclusions, and that require investigations where there is no link to PG&E’s discharge.

Specifically, (1) the CAO orders PG&E to ignore all data collected more than three years ago,
-7 -
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without providing any scientific or factual justification for such a limitation; (2) the CAO requires
PG&E to draw plume maps that connect monitoring wells that are 2,600 feet apart again without
scientific or factual justification; and (3) the CAO requires domestic well monitoring in an area
far outside the Hinkley area for which there is no link to PG&E’s discharge and the area is well

beyond the area studied by the original background study.

a. The CAO Prohibition on Using Data More Than Three Years Old Is
Scientifically Unsupported and Would Result in Incomplete and Improper
Conclusions

Contrary to sound scientific principles and generally accepted practice, the CAO prohibits
the use of all data that is more than three years old without providing any technical or other
support or justification for that prohibition. The CAO states: “If PG&E believes that chromium
data in groundwater is not related to its historic chromium discharges and should not be drawn in
the plume boundary, it must use data collected within the past three years to make its argument.”
(CAO at 8.) No Finding or other language in the CAO explains why it is appropriate to exclude
all data more than three years old. As a result, the CAO exceeds the Lahontan Board’s legal
authority and would be an abuse of discretion per Code of Civ. Proc., § 1094.5, subd. (b); Wat.
Code, §§ 13320, subd. (a) & 13330. “Abuse of discretion is established if the respondent has not
proceeded in the manner required by law, the order or decision is not supported by the findings,
or the findings are not supported by the evidence.” (Code of Civ. Proc., § 1094.5, subd. (b).) A
regional board’s actions must have strong support in the evidence and be further supported by
findings which bridge the logical gap between the evidence and action. (Topanga Assn. for a
Scenic Community v. County of Los Angeles (1974) 11 Cal.3d 506, 514.) Because the CAO
prohibition on using data more than three years old is not supported by any evidence or findings
in the CAO, it is beyond the Lahontan Board’s authority.

Similarly, this CAO prohibition on using data more than three years old is an example of
the CAO exceeding the Lahontan Board’s authority by setting very specific means for
compliance, in this instance specifying what data can or cannot be used in making an argument to

the Lahontan Board. The Lahontan Board exceeds its statutory authority when it specifies the
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means for PG&E to comply with CAO provisions, including plume delineation provisions and
prohibitions on the use of valid data. (See Wat. Code, § 13360.)

No waste discharge requirement or other order of a regional board . . . shall specify

the design, location, type of construction, or particular manner in which

compliance may be had with that requirement, order, or decree, and the person so

ordered shall be permitted to comply with the order in any lawful manner.

(Wat. Code, § 13360, subd. (a).)

The limitation on the Lahonton Board’s authority to direct the method of compliance under
Section 13360 has been described, by analogy, as follows: “That is to say, the Water Board may
identify the disease and command that it be cured but not dictate the cure.” (Tahoe-Sierra Pres.
Council v. State Water Res. Control Bd. (1989) 210 Cal.App.3d 1421, 1438.) In this case, the
CAO does exactly what Water Code section 13360 forbids: specify the location and manner of
monitoring and plume depiction through which PG&E “must achieve” plume definition,
including prohibiting the use of valid data to interpret plume location. (CAO at 8; see also Wat.
Code, § 13360, subd. (a).)

In addition, excluding all data more than three years old would prevent the review of long
term groundwater water level data and water quality trends not only for chromium, but also for
other water quality parameters. (Declaration of Dennis Maslonkowski (“Maslonkowski Dec.” at
2). This data is critical to provide context for more recent data observations. (Maslonkowsi Dec.
at 2.) For example, if a well previously contained chromium above 3.1 ppb more than three years
ago, that fact would be critical in understanding the significance of data collected within the last
three years from the same well.

In addition, the geological logs from many of the wells on the site (which form the basis
for the geologic understanding of the arca) as well as the aquifer tests and other sources of
hyrogeological information collected by PG&E, USGS, Mojave Water Agency, and other
agencies were often collected more than three years ago. (Maslonkowski Dec. at 2.) If this data

is excluded, a significant source of knowledge pertaining to the hydrogeologic setting of the site

-9.




would be lost. And, without an understanding of the hydrogeologic setting of the site, any
discussion of, or conclusions regarding, groundwater would be incomplete and very likely

incorrect. (Maslonkowski Dec. at 2.)

The CAO prohibition on using any data more than three years old has already been
invoked by the Lahontan Board. In a January 31, 2013, letter denying PG&E’s request for an
extension of time to allow for additional technical review and input from the community and
interested technicat experts as to the Fourth Quarter chromium testing results, the Lahontan Board
indicated that PG&E could provide an argument with its submittal of the data, provided that
PG&E complied with the CAO prohibition on using any data more than three years old. (Jan. 31,
2013 Letter at 2.)4 As a result, PG&E is not allowed to refer to chromium concentrations found
in wells more than three years ago in the very area under discussion, This unsupported limitation
will result in incomplete and very likely incorrect conclusions regarding chromium concentrations
in the area under discussion. (Maslonkowski Dec. at 2.) Absent relief from the State Board
through a stay of the CAO, PG&E will be subject to these unnecessary limitations. The resulting
incomplete or incorrect conclusions will cause undue concern to the public that can’t be easily

remedied later, even if the prohibition is removed.

b. The CAO Requirement to Draw Plume Boundaries Connecting Data Points
from Monitoring Wells that are 2,600 feet apart Is Not Supported By Science
or Facts in the CAO and Would Artificially Expand the Size of the Plume
Depiction

In 2011, the Lahontan Board issued an order requiring PG&E to draw the chromium
plume boundary linking monitoring wells within 2,000 feet of each other with concentrations
over 3.1 ppb hexavalent chromium or 3.2 ppb total chromium. The CAO arbitrarily expands this

definition by increasing the distance between connected wells from 2,000 to 2,600 feet: “[p[lume

* The Lahontan Board’s January 31, 2013 letter states PG&E may submit its alternative interpretation regarding the
western plume boundary “pursuant to Order C.2.h. of CAO R6V-2009-0002-A4”, [sic] which in turn states, “[i]f
PG&E believes that chromium data in groundwater is not related to its historic chromium discharges and should not
be drawn in the plume boundary, it must use data collected within the past three years to make its argument.” (Jan.
31,2013 Letter at p. 2 and CAQ at 8))

-10 -




boundary lines must be drawn to connect any monitoring well located within one-half mile (2,600

1) of any other monitoring well having chromium concentrations of 3.1 ppb Cr(VI) or 3.2 ppb

Cr(T) or greater.” (CAO at 8, emphasis added.) The CAO does not include any technical basis or
other support for this arbitrary expansion.

As outlined above, California law requires that a CAO requirement be supported by
evidence and by findings in the CAO. Here, the CAO requirement to connect data points from
monitoring wells 2,600 feet apart is not supported by any direct empirical evidence nor is it
supported by any findings in the CAO. 3 As a result, the requirement is an abuse of discretion.

The requirement to connect wells 2,600 feet apart is also another example of the CAO
exceeding the Lahontan Board’s authority by setting very specific means to achieve and depict
plume definition, in this instance prescribing the exact distance between wells that must be
comnected to form plume boundaries. The CAO does exactly what Water Code section 13360
forbids: specify the location and manner of monitoring and plume depiction through which PG&E
“must achieve” plume definition. (CAO at 8; see also Wat. Code, § 13360, subd. (a).)

The arbitrary and inflexible requitement to draw plume boundaries connecting data points
from all wells that are within 2,600 feet also precludes the use of other relevant data or
professional judgment based on site specific circumstances. (Maslonkowski Dec. at 1.} For
example, a documented fault exists in the Hinkley area that limits the movement of groundwater
(and hence, the chromium plume) across the fault. (Maslonkowski Dec. at 1-2.) Yet, the CAO
would not atlow the use of this fact or any technical judgment regarding whether wells on

opposite sides of the fault should be connected by a plume boundary line. Asa result, the CAO

5 The only findings that discuss potential plume movement, Findings 8 & 12, do not contain any discussion or
evidence pertaining to a requirement to connect data points from monitoring wells that are 2,600 feet apart.
Moreover, Finding 8 which states that the plume is undefined to the east, north, and west relies on the unsupported
assumption that any chromium in these areas is plume related. That assumption is contrary to data collected not just
by PG&E, but also by regulatory agencies and others documenting naturally occurring chromium in Hinkley area
groundwater and nearby locations. (Maslonkowski Dec. at 4-5.) In addition, PG&E recenily submitted a report on
its investigation of the western Hinkley area that demonstrated that chromium in wells in the western area at levels as
high as 8 ppb did not come from PG&E. (Maslonkowski Dec. at 5.) Similarty, Finding 12 states that the chromiwn
plume could have traveled 7.32 miles based on a simple groundwater velocity calculation. However, the finding
ignores the fact that Hinkley valley groundwater was heavily pumped for agricultural purposes for many years.
(Maslonkowski Dec. at 5-6.) The velocity calculations do not consider any agricultural pumping and, therefore, do
not provide a reasonable or accurate assessment. (Maslonkowski Dec. at 6.)

-11 -
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would result in incomplete, incorrect, or artificially expanded plume boundary depictions. An
artificially expanded plume boundary depiction would cause increased public concern without a
factual basis. Such concern would not be easily changed or remedied, even if the underlying
requirement was later removed and a smaller plume depiction was created to replace the

artificially expanded version.

¢. The CAO Contains No Geographic Limit on the Required New Monitoring
and Plume Delineation Requirements Thereby Requiring Unlimited
Investigation based upon a Background Value that has been Repeatedly
Questioned for the South Hinkley Valley and was Never Intended for Use
Outside this Valley; and, the CAO Contains Undefined and Vague Terms
That Make Compliance Impossible
Ordering provision L.A.1. of the CAO requires PG&E to sample “domestic wells in target
areas of the northern-most plume area at the Hinkley Gap, the eastern boundary area near Dixie
Road, and any other areas outside of the currently identified primary contiguous plume boundary
that may show anomalous or otherwise unexplained concentrations of chromium in domestic
wells.” (CAO at 6.) The requirement to sample wells in “any other areas outside of the currently
identified primary contiguous plume boundary that may show anomalous or otherwise
unexplained concentrations of chromium in domestic wells” contains no geographic limitations.
On its face, this language could require PG&E to sample wells (and install new monitoring wells
based on the sampling results) all the way to Barstow (several miles to the east of Hinkley). Asa
result, the CAO is overbroad on its face and requires modification. In addition, the CAO
inappropriately applies the 3.1 ppb background level developed in 2007 based on a limited study
area in the southern Hinkley groundwater basin to locations well-outside of the original study
area. It is not scientifically appropriate to apply a background study value from one area to

another location. (Masionkowski Dec. at 2-3.)

This provision also demonstrates the undefined and ambiguous terins used in the CAO
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that make compliance impossible. For example, the CAO does not define the term “anomalous or
otherwise unexplained concentrations of chromium in domestic wells.” Chremium is found
naturally in groundwater throughout the state, including in the Hinkley area. (Maslonkowski
Dec. at 4-5.) Therefore, the presence of chromium in domestic wells is neither anomalous nor
otherwise unexplained. Even if that were not the case, the CAO does not provide enough
guidance to determine what is meant by “anomalous or unexplained concentrations of
chromium.” Similarly, the CAO uses undefined terms such as “Hinkley Gap” and “target areas.”
It is impossible to meaningfully comply with the CAO without more clarity.

Finally, this is an example of the CAO exceeding the Lahontan Board’s authority by
ordering PG&E to investigate areas that are not linked to PG&E’s discharge. State Water
Resources Control Board Resolution No. 92-49 authorizes regional boards to require
investigation and cleanup and abatement for any location “affected by the discharge or threatened
discharge.” (Resolution No. 92-49, section I1.A.3.) This presupposes that the investigation and
cleanup and abatement are linked to that discharger’s activities. Yet, the CAO does not link the
required monitoring activities to PG&E’s discharge. This lack of nexus between the hexavalent
chromium levels and any activity by PG&E undermines the CAO. An administrative agency’s
findings must be sufficient to allow parties to determine the basis for the agency’s action.
(Topanga Assn. for a Scenic Community v. County of Los Angeles (1974) 11 Cal.3d 506, 514.)
The findings must form an analytic bridge between the evidence and the agency’s conclusion.
(Id. at p. 515.) Yet, at this time, the Lahontan Board’s CAO lacks findings linking PG&E’s

discharge to the required monitoring that could extend well outside the Hinkley area.

INTERESTED PERSONS AND THE PUBLIC INTEREST WILL NOT BE
SUBSTANTIALLY HARMED IF A STAY IS GRANTED

Interested persons and the public interest will not be placed at risk if a stay is granted
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because all properties within one mile of the current chromium plume are already eligible to
receive bottled water from PG&E and all properties within one mile of the current chromium
plume that have any detectable level of chromium in their well water are eligible to receive whole

house replacement water from PG&E.

SUBSTANTIAL QUESTIONS OF LAW AND FACT EXIST REGARDING THE DISPUTED ACTION

As explained in the Memorandum of Points and Authorities in Section 7 below and
hereby incorporated by reference, there are substantial questions of both law and fact regarding
the Lahontan Regional Board’s adoption of the CAO.

FOR ALL THE FOREGOING REASONS, Petitioner respectfully requests that the State
Board grant an immediate and emergency stay of the effect of Order No. R6V-2008-0002A4 until

such time as final action is taken on this Petition.

3. Date the Regional Board Acted or Failed to Act

The date of the Lahontan Regional Board’s action is January 8, 2013, the date the CAO
was signed by the Executive Office of the Lahontan Regional Board.

4. Statement of Reasons the Action is Inappropriate or Improper

The issuance of the CAQ was beyond the authority of the Lahontan Regional Board,

inappropriate, impropet, or not supported by the record, for the following reasons:

(a) The CAO Prohibition on Using Data More Than Three Years Old Is
Scientifically Unsupported in the CAO and Would Result in Incomplete
and Improper Conclusions;

(b) The CAO Requirement to Draw Plume Boundaries Connecting Data Points
from Monitoring Wells that are 2,600 feet apart Is Not Supported By
Science or Facts and Would Artificially Expand the Size of the Plume
Depiction;

(c) The CAO Contains No Geographic Limit on the Required New Monitoring
and Plume Delineation Requirements Thereby Requiring Unlimited

.14 -
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Investigation based upon a Background Value that has been Repeatedly
Questioned for the South Hinkley Valley and was Never Intended for Use
Outside this Valley and the CAO Contains Undefined and Vague Terms
That Make Compliance Impossible;

(d) The CAO Improperly Requires New Monitoring Wells Based on
Chromium Concentration Trends Even When Chromium Concentrations
are Below Background Levels; and,

(e) The CAQ’s Directive to Delineate the Plume using Domestic Well Data
Would Result in An Artificially Expanded Plume without a Scientific or
Factual Basis.

S. The Manner in Which Petitioner is Aggrieved

Petitioner is aggrieved by the Lahontan Regional Board's issuance of a CAQ that is
inconsistent with State law and that would require scientifically and factually unsupported
sampling and statistical analysis of domestic wells followed by the installation of monitoring
wells in areas not linked to PG&E’s chromium discharges and that would specify the means for
compliance such that years of data must be ignored and professional judgment is excluded.

6. Petitioner’s Requested Action by the State Board

Petitioner respectfully requests that the State Board: (1) immediately stay the cffect and
enforcement of the CAQ; and (2) vacate the CAO,

Additionally, Petitioner requests that the State Board determine the lawfulness of the
Lahontan Regional Board’s order prohibiting PG&E from using all data collected more than three
years ago in ongoing work at the site.

Additionally, Petitioner requests that the State Board determine the lawfulness of the
Lahontan Board’s order specifying that PG&E must connect data points from monitoring wells
that are 2,600 feet apart.

7. Memorandum of Points and Authorities

a. The CAO Prohibition on Using Data More Than Three Years Old Is
Scientifically Unsupported in the CAO and Would Result in Incomplete and
Improper Conclusions

As outlined above in Petitioner’s request for an immediate and emergency stay and fully
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incorporated herein by reference, the CAO prohibition on using data more than three years old is
scientifically unsupported in the CAO and would result in incomplete and improper conclusions.
Because this provision is not supported by any evidence or findings in the CAO, it is beyond the
Lahontan Board’s authority. Similarly, this requirement is another example of the CAO
exceeding the Lahontan Board’s authority by setting very specific means for compliance, in this
instance specifying what data can or cannot be used in making an argument to the Lahontan
Board. This prohibition on using valid data would exclude data that is critical to understanding

the site setting and the significance of current data.

b. The CAO Requirement to Draw Plume Boundaries Connecting Data Points
from Monitoring Wells that are 2,600 feet apart Is Not Supported in the CAO
By Science or Facts and Would Artificially Expand the Size of the Plame
Depiction

As outlined above in Petitioner’s request for an immediate and emergency stay and fully
incorporated herein by reference, the CAO requirement to draw plume boundaries connecting
data points from monitoring wells that are 2, 600 feet apart is not supported by science or facts
and would artificially expand the size of the plume depiction while precluding the use of relevant
data and professional judgment based on site specific circumstances. Asa result, this CAO
requirement would be an abuse of discretion by the Lahontan Board and is an example of the
CAO exceeding the Lahontan Board’s authority by setting very specific means to achieve and
depict plume definition, in this instance prescribing the exact distance between wells that must be

connected to form plume boundaries.

¢. The CAO Contains No Geographic Limit on the Required New Monitoring
and Plume Delineation Requirements Thereby Requiring Unlimited
Investigation based upon a Background Value that has been Repeatedly
Questioned for the South Hinkley Valley and was Never Intended for Use
Qutside this Valley and the CAO Contains Undefined and Vague Terms That
Make Compliance Impossible

As outlined above in Petitioner’s request for an immediate and emergency stay and fully

incorporated herein by reference, the CAO contains no geographic limit on the required new

-16 -




N B e = ¥ B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

monitoring and plume delineation requirements that, therefore, could extend for many miles into
numerous locations that are not linked to PG&E’s discharge. The CAQ investigation and plume
delineation requirements are based on the background values for the south Hinkley valley from
the original background study. As aresult, the CAO requires investigation and plume delineation
using background values for the south Hinkley valley in areas well outside the south Hinkley
valley. This is scientifically and technically unjustified and inappropriate. Moreover, the CAO
contains numerous undefined and ambiguous terms that make compliance impossible.
d. The CAO Improperly Requires New Monitoring Wells Based on Chromiutn
Concentration Trends Even When Chromium Concentrations are Below
Background Levels

Ordering provision 1.A.1. of the CAO requires PG&E to perform a statistical analysis of
domestic wells to determine “positive or negative changes in groundwater chromium
concentrations over the six month period beginning March 2013.” (CAQOat 6.) This requirement
goes on to state: “The general vicinity of domestic wells exhibiting an increasing trend in
chromium concentrations will be targeted for follow-up installation of a shallow groundwater
monitoring well,” (CAO at 6.) Ordering provision 1.C. states that an October 30, 2013 report
must report on the statistical test results “and recommended locations for the installation of
additional monitoring wells within a quarter mile of any domestic well(s).” (CAO at 7.) These
ordering provisions are vague and leave many key terms undefined. Specifically, “increasing
trend” is undefined, Would an increase from 0.2 ppb Cr6 to 0.3 ppb Cr6 represent a “positive or
negative change in groundwater chromium concentrations” such that installation of a new
monitoring well is required? The CAO does not provide definitions or specificity to allow this
question to be considered with all pertinent information.

More troubling is the language found in Finding 14 relating to the statistical trend

requirement. Finding 14 states that domestic well monitoring “must be conducted to determine if
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there is an increasing trend of chromium concentrations before concentrations have the potential
to rise above background levels. ... The Statistical trend will be used to establish potential risk to
human health of the residents of the area and determine where additional monitoring wells are
needed to further define the plume.” (CAOQ at 4.). Finding 14 further requires that “data from the
domestic well sampling must then be evaluated using a statistical test such as the Mann-Kendall
to determine if there is an increasing trend in any of these domestic wells over this period.”
(CAO at4.) This language requires new monitoring wells based on any “increasing trend” no
matter how small and no matter whether or how far the chromium levels are below background.
There is no rational basis for these requirements in the CAO.

Statistician Larry Hilscher reviewed the CAO statistical analysis and monitoring well
requirements and concluded that the statistical trending analysis does not provide a reasonable
basis for requiring new monitoring wells. First, the typical significance level (0.05) of the
available statistical tests means that there will be a 5% false positive rate. In other words, even if
the data were randomly chosen, approximately one in twenty wells would be expected to show a
statistical increasing trend in the sample data when no such trend was actually taking place in the
well. (Declaration of Larry Hilscher (“Hilscher Dec.”) at 1-2.) However, the CAO would
require a new monitoring well based on the faulty trending conclusion.

Perhaps more importantly, a statistical trend test by itself (without considering all of the
relevant data and exercising professional judgment) is a very poor trigger for requiring
monitoring wells. This is particularly true when no lower limit chromium concentration is
specified for the required magnitude of the increasing trend and the chromium levels are below
levels identified as natural background by Lahontan Board order. (Hilscher Dec. at 2.) The
statistical trend test by itself does not provide any indication whether the chromium

concentrations or any increasing chromium trend in a well are related to PG&E. For example, a
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small increase in chromium concentrations, particularly at levels identified as below natural
background by Lahontan Board order (such as from 0.1 ppb to 0.2 ppb over six months), does not
demonstrate the arrival front any particnlar source of chromium. (Hilscher Dec. at 2.) There is
simply no rational justification to solely use conclusions from a trend test as the basis for
requiring new monitoring wells.® (Maslonkowski Dec. at 7-8.)

Finally, the CAO exceeds the Lahontan Board’s authority by ordering PG&E to
investigate areas where chromium levels are below levels identified as natural background by
Lahontan Board order. Water Code section 13304 requires cleanup of all waste discharged and
restoration of affected water to background conditions. (Resolution No. 92-49, finding 4.)
“[Ulnder no circumstances shall these provisions be interpreted to require cleanup and abatement
which achieves water quality conditions that are better than background conditions[.]”
(Resolution No. 92-49, section IILF.1.) Regional boards shall “ensure that dischargers are
required to clean up and abate the effects of discharges in a manner that promotes attainment of
either background water quality, or the best water quality which is reasonable if background
levels of water quality cannot be restored[.]” (Resolution No. 92-49, section IILG.) Yet, the
CAO would require that PG&E investigate areas that contain chromium levels below levels
identified as natural background by I.ahontan Board order. As outlined above, there are no
findings in the CAO linking PG&E’s discharge to chromium in wells at concentrations below
those identified as background by I.ahontan Board order.

e. The CAOQ’s Directive to Delineate the Plume using Domestic Well Data

Would Result in An Artificially Expanded Plume without a Scientific or
Factual Basis

The CAO would require PG&E to draw the chromium plume boundary around domestic

S Finding 14 also attempts to link the statistical trending analysis to potential risk to human health. However, there is
1o connection between statistical trend analysis and human health risk. There is no scientific support for the concept
that an increasing chiromium trend in a well at levels below background represents a risk to human health. The two
issues are simply not related and the CAO should not attempt to link these unrelated issues.

-19 -




i

Do =1 O Lh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

wells that are above 3.1 ppb of hexavalent chromium or 3.2 ppb of total chromium, if PG&E is
unable to access nearby property to install monitoring wells within six months. (CAO at 8.) This
requirement is not supported scientifically or factually in the CAO and it would artificially
expand the depiction of the plume.

The Lahontan Board has correctly required PG&E to utilize monitoring wells to provide
appropriate and representative groundwater data as the basis for establishing plume boundaries
based on their careful design and installation. The proposed requirement to use data from
domestic wells ignores the significant differences that may exist between data from domestic
wells and monitoring wells and the less retiable domestic well testing results. For example,
monitoring wells typically have short (10-15 feet) well screens, pve casings with factory milled
slots and carefully selected filter pack, non-stainless steel pumps and other materials, and known
installation details and history. However, domestic wells often have long well screens (100 feet
ot more), steel casings with handmade slots created in the field and sometimes no filter pack,
stainless steel pumps and materials that can contribute hexavalent chromium to water samples,
and unknown installation history and details. (Maslonkowski Dec. at 6-7.) These significant
differences in purpose and construction make comparison of the testing results between
monitoring and domestic wells inappropriate and not technically sound. (Maslonkowski Dec. at
6-7.) In some cases, such depictions could be contrary to the groundwater flow direction,
resulting in serious errors in the understanding of site conditions. (Maslonkowski Dec. at 6-7.)

In addition, the CAO’s directive to depict the plume in areas where property is
inaccessible would result in an artificial expansion of the plume boundary. For example, while
PG&E is diligently seeking federal and state permits to install monitoring wells within
endangered species habitat, PG&E is legally prohibited, until the permits are received, from
destroying habitat such as may occur during well installation. Similatly, there is no basis for
ordering PG&E to assume that the plume has expanded to areas where residents have refused to
grant access to install a monitoring well.

Basing the ptume boundary on these arbitrary and artificial requirements also ignores
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important factors such as technical judgment, site-specific conditions, and groundwater flow.
Plume delineation using such a method would be technically unsound. (Maslonkowski Dec. at 6-
7)

Finally, the requirement to draw the plume around domestic wells with chromium
concentrations above 3.1 ppb would drastically expand the apparent size of the plume by
including multiple areas where monitoring and domestic wells are either non-detect for chromium
or contain chromium levels below background levels. (Maslonkowski Dec. at 6-7.) There is no
scientific or legal basis for this requirement.

8. A COPY OF THIS PETITION HAS BEEN SENT TO THE LAHONTAN REGIONAL BOARD

In accordance with title 23, section 2050(a)(8) of the CCR, the Petitioner mailed a true
and correct copy of this petition by First Class mail on February 7, 2013, to the Lahontan

Regional Board at the following address:

Patty Kouyoumdjian, Executive Officer

Regional Water Quality Control Board Lahontan Region
2501 Lake Tahoe Boulevard

South Lake Tahoe, CA 96150-7704

9, IsSUES RAISED IN THE PETITION WERE PRESENTED TO THE LAHONTAN REGIONAL
BOARD BEFORE I'T ACTED

Petitioner raised many of the issues discussed within this Petition with the Lahontan
Regional Board in comment letters on prior drafts of the CAO, including a comment letter
addressed to Lauri Kemper on August 9, 2012 in response to the Draft Amended CAO No. R6V-
2008-0002A4. Tt was not possible for Petitioner to previously comment on several new issues

raised for the first time in new provisions in the final CAO.
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Lahontan Regional Water Quality Control Board

January 8, 2013

Kirk Howard, Vice President

Gas Transmissions and Distribution
Pacific Gas and Electric Company
77 Beale Street, Mailcode B275
San Francisco, CA 94105

CLEANUP AND ABATEMENT ORDER NO. R6V-2008-0002-A4

| am issuing this Cleanup and Abatement Order (CAQ) to require Pacific Gas and
Electric Company (PG&E) to fully define the chromium plume in the Hinkley area,
especially the targeted northern-most area at the Hinkley Gap and the Eastern area at
Dixie Road. It is important that we have a clear and up-to-date understanding of the
chromium plume boundaries. This critical information will guide us as we clean up
groundwater pollution from the PG&E compressor station and will ensure protection of
public health in the community.

Some key milestones in the CAQ include:

e February 22, 2013 — Sampling and Analysis Workplan

e March 15, 2013 - Domestic well sampling begins

e October 30, 2013 - Report on domestic well sampling and plume definition
efforts

This CAO requires PG&E to monitor and statistically evaluate hexavalent chromium
concentrations in domestic water supply wells in areas outside the southern contiguous
plume boundary. This CAO orders monthly domestic well sampling to determine if there
is an increasing trend of chromium in groundwater before the concentrations have risen
above background levels. Where an increasing trend is identified, additional monitoring
wells are required to be installed. Further, this CAO requires PG&E to install additional
monitoring wells in order to delineate the full lateral and vertical extent of chromium in
groundwater, including locations where chromium has been detected in domestic wells
above the maximum background levels. This CAO is based on sound scientific
principles and is protective of public heaith.

Upon completion of the February 22, 2013 workplan, | would like to hold a public
meeting in March to discuss the actions proposed in the draft workplan and to answer
questions from the Hinkley community.

Dot JagoinE, cralR | PATTY 2. KOUYOUMDJIAN, EXECUTIVE GFFICER

2501 Lake-Tahas Blvd., So. Lake Tahoe, CA 96150 | www.waterboards.ca.goy/lahontan
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Kirk Howard, Vice President -2- January 8, 2013

in this GAO | have not allowed for eastward plume expansion as was originally
proposed in the draft CAQ released for public comment. | believe it is not necessary at
this time because cleanup activities can continue without it. Until we have had an
opportunity to review additional information compiled on the fate and transport of
remediation by-products, allowing for plume expansion would be premature.

Also, the draft CAO required PG&E to provide bottled water and include the owner of
domestic well 34-65 in the Whole House Replacement Water Program. This provision
is no longer needed since the property owner has reportedly opted into the property
purchase program. Therefore, this requirement was removed.

This CAO does not rescind requirements in prior CAOs:
As always, | am available to answer any questions regarding this CAO and can be

reached at (530) 542-5412; or you can also contact Lauri Kemper, Assistant Executive
Officer, at (530) 542-5436.

/])(gﬂ? é \Amymww{)ﬂ*—

Patty Z. Kouyoumdjian
Executive Officer

Enclosure: CAQ R6V-2008-0002-A4



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN REGION

AMENDED CLEANUP AND ABATEMENT ORDER
NO. R6V-2008-0002-A4

WDID NO. 6B369107001

REQUIRING PACIFIC GAS AND ELECTRIC COMPANY
TO CLEAN UP AND ABATE WASTE DISCHARGES
OF TOTAL AND HEXAVALENT CHROMIUM TO THE
GROUNDWATERS OF THE MOJAVE HYDROLOGIC UNIT

San Bernardino County

The California Regional Water Quality Control Board, Lahontan Region (Water Board),
finds:

Discharger

1. The Pacific Gas and Electric Company owns and operates the Hinkley Compressor
Station (hereafter the “Facility”), located at 35863 Falrview Road, Hinkley in San
Bernardino County. For the purposes of this Order, the Pacific Gas and Electric
Company is referred to as the “Discharger.”

Regulatory History

2. On August 6, 2008, the Water Board issued Cleanup and Abatement Order (CAQ)
No. R6V-2008-0002 to the Discharger to clean up and abate the effects of waste
discharges and threatened discharges containing total chromium (Cr[T]) and
hexavalent chromium (Cr[VI]) to waters of the state. The CAO required the
Discharger to take additional corrective actions to contain chromium migrating with
groundwater, to continue to implement groundwater remediation in the source area
and central plume area, and to develop and implement a final cleanup strategy. The
CAOQ also modified the monitoring and reporting program for permitted projects.

3. Paragraph 3 of the Order provisions of the CAO required the Discharger to contain
the total and hexavalent chromium plumes to locations where hexavalent chromium
was below the interim background level of 4 parts per billion (ppb) and the total
chromium was below 50 ppb.

a. The Discharger was required to achieve containment of the hexavalent
chromium plume in the groundwater by December 31, 2008, using the
Discharger's Boundary Control Monitoring Program and Updated Site-Wide
Groundwater Monitoring Program (submitted July 2, 2008 and prepared by
Secor International) as described in Finding 16 in the CAQ.
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b. The Discharger was required to achieve containment of the total chromium
plume in the groundwater by December 31, 2008, also based on the
Boundary Control Monitoring Program and Updated Site-Wide Groundwater
Monitoring Program as described in Finding 16 in the CAO.

4. Paragraph 4 of the Order provisions of the CAO required the Discharger to continue
implementing full-scale in-situ corrective actions in the source area and central area
of the chromium plume, or an alternate but equally effective method, to remediate
the elevated chromium concentrations in groundwater.

5. The CAOQ required the Discharger to clean up and abate the chromium plume to
background levels and set an interim amount of 4 ppb. Amended Order No. R6V-
2008-0002A1 (Amended Order No. 1), effective November 12, 2008, adopted
average and maximum background levels for hexavalent chromium of 1.2 ppb and
3.1 pph, respectively. The adopted average and maximum background levels in
Amendment Order No. 1 for total chromium are 1.5 ppb and 3.2 ppb, respectively.
These background levels were adopted for the purposes of establishing background
water quality conditions to be used later to consider cleanup strategies and to
support future decisions regarding cleanup levels. For plume containment, the level
remained at 4 ppb for both total and hexavalent chromium.

6. Amended Order No. R6V-2008-0002A3 (Amended Order No. 3), effective
March 14, 2012, revised Paragraph 3 described above in Finding No. 3 by requiring
the Discharger to contain the total and hexavalent chromium plumes of 3.1 ppb and
3.2 pph, respectively, to locations south of Thompson Road. |n addition, it required
that the Discharger take all practicable actions to extract the total and hexavalent
chromium plumes north of Thompson Road where concentrations exceeded 10 ppb.

7. On April 9, 2008, the Water Board adopted General Waste Discharge Requirements
(Board Qrder No. R6V-2008-0014) for the Hinkley chromium contamination to
facilitate groundwater remediation. Board Order No. R6V-2008-0014 allows the
discharge of various products to facilitate cleanup of groundwater contamination in
the area from the Compressor Station in the south to almost Thompson Road in the
north. To be authorized to initiate discharge, the Discharger must submit a Notice of
Intent describing the proposed remedial project and discharges to land and/or
groundwater. Following a public comment period, the Executive Officer was
authorized to issue a Notice of Applicability (NOA) to allow the discharge or
discharges and prescribed an appropriate monitoring and reporting program.

Undefined Chromium Plume in Upper Aquifer

8. Pursuant to Orders from the Water Board, the Discharger has undertaken multiple
investigations for defining the chromium plume in the upper aquifer to background
levels. The document Third Quarter 2012 Groundwater Monitoring Report and
Domestic Well Sampling Results describes the results of groundwater and domestic
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well sampling during July to September 2012. Figure 3-1 in the report shows the
extent of chromium in groundwater at concentrations exceeding background levels
as being greater than 5 miles in length and about 2 miles in width. The quarterly
report also shows that the chromium piume continues to be undefined to the east
and north of the core plume area. The report also shows an area to the west of the
core plume area, near the intersection of Hinkley Road and Community Boulevard,
with concentrations above background that is separate from the core plume area.
Further investigations are needed to fully define the lateral and vertical extent of all
portions of the chromium plume and assess groundwater flow in the upper aquifer to
evaluate threats to beneficial uses and to plan future corrective actions.

On July 9, 2012, the Discharger submitted a workplan to install additional welis for
chromium plume definition. The workplan, prepared by Stantec, proposed installing
wells at eight locations in the northern plume area by the Hinkley Gap. Monitoring
well pairs and triplets are being proposed to monitor for the evidence of chromium.
The proposed well locations, however, are not adequate to fully define the chromium
plume boundaries. While the workplan does not state reasoning for large gaps in
sampling locations, the Discharger has stated in the past its inability to gain access
to certain private property. A revised workplan is being requested by this Order.

10.An August 20, 2012 Technical Memorandum by the Discharger cites groundwater

11

investigation activities during the first six months of 2012. The Memorandum
contains a map showing that the Discharger was unable to gain access to private
property for installing additional monitoring wells at five of the eight locations
proposed in the July 9, 2012 workplan. Furthermore, the map shows that the
Discharger was also not able to gain access to an additional six private properties,
as proposed in the September 1, 2011 Groundwater Investigation Report. These
latter well locations are needed to define the northern chromium plume along the
western and eastern boundaries, while the former well locations were proposed to
define the northern plume extent.

.Subsequent data submitted by the Discharger on September 18, 2012 shows that

chromium in domestic wells exceeds the maximum background levels along Hinkley
Road, 1.6 miles north of monitoring well MW-130S1 in the Harper Dry Lake Valley
(also called Water Valley). Groundwater samples contained 4.0 ppb Cr(VI) and 3.8
ppb Cr(T) in the domestic well at 41717 American Way. Additionally, water samples
from the domestic well at 42584 Hinkley Road contained 4.6 ppb Cr(VI) and 4.3 ppb
Cr(T). These detections confirmed chromium results taken by private owners and
submitted to the Water Board. Monitoring wells are necessary along the distance
from well MW-130S1 to the latter residence to define the chromium plume in the
Harper Dry Lake Valley, which is hydraulically downgradient of groundwater in the
Hinkley Valley.
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12. The flow of groundwater through the Hinkley Valley and to Harper Dry Lake Valley is
well documented in U.S. Geological Survey (USGS) and Mojave Water Agency
reports. For instance, according to a 2001 USGS report by Stamos et al titled
“Simulation of Ground-Water Flow in the Mojave River Basin, California,” the Hinkley
Valley consists of highly transmissive aquifer conditions for groundwater movement.
A significant drop in groundwater elevation from 2,200 feet above mean sea level
(MSL) at the Mojave River to approximately 2,050 feet above MSL at the Harper Dry
Lake influences the groundwater movement through the Hinkley Valley. The
direction of groundwater movement is from the Mojave River through the Hinkley
Valley and to the Harper Dry Lake Valley. The Discharger's September 2012
Feasibility Study lists a groundwater flow velocity of 1-4 feet per day (ft/day). Using
a conservative average of 2 ft/day, the length of the chromium plume can be
calculated since the time of the initial 1952 discharge as (assuming time between
current time and discharge is 60 years, minus 7 years for the waste to percolate to
groundwater):

(2 ft/day x 365 daysfyear x 53 years) / 5280 ft/mile = 7.32 miles of potential plume migration of the
leading edge of the plume.

When one considers the distance from the point of release (the Hinkley Compressor
Station) to the Hinkley Gap is approximately 6 miles and the groundwater flow
velocity, it is reasonable to assume that chromium concentrations detected near the
Hinkley Gap may be related to the release from the Hinkley Compressor Station.
Such plume migration threatens approximately 12 domestic wells along the flow path
in the Harper Dry Lake Valley.

13.This Order amends CAO No. R8V-2008-0002 to require the Discharger to fully
define the lateral and vertical extent of the chromium piume in the upper aquifer
where it is still unknown. The Order includes requirements for chromium plume
mapping and potentiometric maps showing groundwater flow direction, velocity, and
gradient in monitoring reports.

14. To fully define the plume, especially in the targeted northern-most area at the
Hinkley Gap and the eastern area at Dixie Road, this Order requires the Discharger
to prepare a workplan to sample domestic wells in these areas once a month for a
period of at least 8 months beginning in March 2013 to determine the levels of total
and hexavalent chromium. This monitoring must be conducted to determine if there
is an increasing trend of chromium concentrations before concentrations have the
potential to rise above background levels. The data from the domestic well sampling
must then be evaluated using a statistical test, such as the Mann-Kendall test, to
determine if there is an increasing trend in any of these domestic wells over this
period. The statistical trends will be used to establish potential risk to public heaith
of residents in the area, and determine where additional monitoring wells are needed
to further define the plume. If a domestic well displays an increasing trend, then a
monitoring well must be installed within a quarter mile from that domestic well. The
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Discharger must submit a report summarizing these data and a workplan for
subsequent monitoring well installation by October 30, 2013.

CEQA

15. This enforcement action is being taken by this regulatory agency to enforce the
provisions of the Water Code and, as such, is exempt from the provisions of the
California Environmental Quality Act (CEQA) (Public Resources Code section 21000
et seq.) in accordance with California Code of Regulations, title 14, section 15321.
The implementation of this CAO Amendment is an action to assure the restoration of
the environment and meets the criteria set forth in section 15321, In addition, this
action is exempt from the provisions of the CEQA, in accordance with the California
Code of Regulations, title 14, section 15301 because there is negligible or no
expansion of the existing monitor well pairs and triplets and infrastructure that will be
used to implement this Order. In addition, the additional monitoring wells required to
be installed by this Order are exempt from CEQA in accordance with the California
Code of Regulations, title 14, section 15303, which allows the construction or
conversion of small structures, such as monitoring wells. No exception to these
exemptions apply, as this Order does not allow take of any endangered species
without a permit from the applicable federal or state agency.

Effect of Prior Orders

16. This Order amends CAQO No. R6V-2008-0002. All findings in prior Orders of the
Water Board not directly superseded by findings in this Order remain in effect. This
Order shall not be construed to preclude enforcement against the Discharger for
failure to comply with any requirement in any other Order issued by the Water
Board.

IT IS HEREBY ORDERED that, pursuant to the Water Code sections 13267 and
13304, the Discharger shall clean up and abate the effects of the discharge and
threatened discharge of chromium to waters of the state, and shall comply with the
provisions of this Order:

L Chromium Plume Definition in the Upper Aquifer

The Discharger must define the extent of total and hexavalent chromium in the
upper aquifer within the targeted areas of the Hinkley Valley shown on the
chromium plume maps in the Third Quarter 2012 Groundwater Monitoring Report
and Domestic Well Sampling Resuits, the figure showing proposed well locations
in the July 9, 2012 Monitoring Well Instailation Workplan, and to locations in the
Harper Dry Lake Valley where chromium has been detected in domestic wells
above the maximum background levels.
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A. By February 22, 2013, the Discharger must submit a workplan proposing:

1. A sampling and analysis plan to immediately sample domestic wells in
target areas of the northern-most plume area at the Hinkley Gap, the
eastern boundary area near Dixie Road, and any other areas outside
of the currently identified primary contiguous plume boundary that may
show anomalous or otherwise unexplained concentrations of chromium
in domestic wells. The workplan must include a statistically based
trend analysis methodology to determine positive or negative changes
in groundwater chromium concentrations over the six month period,
beginning March 2013. The general vicinity of domestic wells
exhibiting an increasing trend in chromium concentrations will be
targeted for follow-up installation of a shallow groundwater monitoring
well.

2. Groundwater monitoring well sampling locations in the upper aquifer in
the following areas that will allow for the definition of the vertical and
lateral extent of the chromium plume to at least maximum background
concentrations of 3.1 ppb Cr(V1) and 3.2 ppb Cr(T) and to verify
groundwater flow.

a. Proposed monitoring well locations shall not exceed one-quarter
mile distance from other monitoring wells in accessible areas.

b. Eastern boundary: east of wells MW-115 and MW-145 on Dixie
Road.

¢. Northern boundary: north of wells MW-154 and MW-130 to at
least domestic well 21N-04 on Hinkley Road in the Harper Dry
Lake Valley; west of Mountain View Road (north of Salinas
Road); and east of Fairview Road extension (north of Sonoma
Road).

The proposed sampling locations must be previously scoped to assure
a reasonable probability of success in gaining access and likelihood of
well installation or temporary groundwater sampling, such as within
previously disturbed areas, such as right of ways. The workplan shall
identify all properties owned by the Discharger, and discuss and mark
on the map areas where previous attempts to gain access to private
properties and desert tortoise habitat have been unsuccessful.

Nothing in this Order authorizes the take of a federal or state listed
endangered species.

B. By March 15, 2013, the Discharger must begin sampling domestic wells in
the northern-most plume area at the Hinkley Gap and the eastern boundary
area near Dixie Road monthly for a period of not less than 6 months for total
and hexavalent chromium concentrations. These data will be used to
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establish potential risk to residents that rely on the domestic water supply.
The Discharger must provide well owners with analytical data as soon as they
are available following each sampling event.

C. By October 30, 2013, the Discharger must submit a report of domestic well
monitoring conducted in accordance with the sampling and analysis plan
required in section [.A.1 of this Order. The report must include all analytical
data, appropriate maps, statistical test results, and recommended locations
for the installation of additional monitoring wells within a quarter mile of any
domestic well(s).

The report must also define the full lateral and vertical extent of chromium in
groundwater, based on the monitoring information gathered pursuant to
section I.A.2 of this Order, for total and hexavalent chromium to at least the
maximum background levels of 3.1 ppb and 3.2 ppb, respectively, and
determines the direction of groundwater flow. The report must contain the
following additional information:

1. Maps:
a. Extent of total and hexavalent chromium in groundwater in the
upper aquifer:
i. A map showing the maximum plume boundary throughout the
uppermost saturated zone.
i. A separate map showing the plume boundary in the lowermost
saturated zone.
b. Extent of total and hexavalent chromium in groundwater in the
lower aquifer using a map showing the maximum plume boundary.
c. Potentiometric map showing the groundwater flow directions,
estimated flow velocity, and calculated gradients, along the length
of the mapped chromium plume and beyond where water table data
exist.

2. Map Content:

a. Text font size on maps shall be 9 points or greater.

b. Street names must be shown in black color to be easily legible.

c. Location of all active supply wells used for remedial actions and the
compressor station operations.

d. Approximate location of the Lockhart Fault.

e. Chromium boundary lines on plume maps must reflect the reported
data for the maximum concentration in monitoring wells and
extraction wells at all locations. Monitoring wells showing 3.1 ppb
Cr(VI) or 3.2 ppb Cr(T) must have plume lines drawn through the
monitoring well.

f. Plume boundary lines must show monitoring and extraction well
concentration contours representing the maximum extent of the
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following: 1,000 ppb Cr(VI) or Cr(T), 50 ppb Cr(T), 10 ppb Cr(VI) or
Cr(T), 3.1 ppb Cr(VI) or 3.2 ppb Cr(T). Plume boundary lines must
be drawn to connect any monitoring well located within one-haif
mile (2,600 ft) of any other monitoring well having chromium
concentrations of 3.1 ppb Cr(V1) or 3.2 ppb Cr(T) or greater. The
dashed line representing the inferred chromium boundary of 3.1
ppb Cr(V1) or 3.2 ppb Cr(T) shall be a dark color so as to stand out.
i. Where access to private property or endangered species
habitat has not been granted for six months or more, the
chromium plume boundary shall be drawn around any
domestic well containing chromium concentrations
exceeding 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) for at least two
consecutive quarters and within one-half mile distance of
the prior quarter's plume boundary. The map shall denote
concentration isocontour lines with a hash mark to indicate
uncertainty in these areas.
Domestic wells having chromium concentrations exceeding
maximum background levels and which recently become inactive
can be removed from maps only if a monitoring well exists and is
monitored within one-quarter mile distance of that domestic well.
If PG&E believes that chromium data in groundwater is not related
to its historic chromium discharges and should not be drawn in the
plume boundary, it must use data collected within the past three
years to make its argument.

3. Report Content:

a.
b.

oo

—h

Description of methods and actions for installing wells.
Laboratory results:

i. Sample results showing a difference of 25% or greater
between Cr(VI) and Cr(T) concentrations shall be re-tested
and the ensuing results described.

Interpretation of chromium plume boundary.

if the chromium plume boundary is undefined in certain areas
(sampling locations are more than one-quarter mile distance),
propose additional sampling locations and implementation
schedule.

Include boring logs and well designs.

Geologic cross sections across the northern plume extent (from
Salinas Road and north).

Discussion of calculated groundwater flow direction and velocity.
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4. Plume Map Submittals:

a. Chromium plume maps must be submitted to the Water Board in
digitized form (such as a pdf document) within one working day of
the report due date. At least one of the submitted maps shall be
printable on 81/2 in by 11 inch paper.

5. Geotracker Submittals:
a. Report must be uploaded to the State Water Resources Control
Board’s Geotracker database, within one working day of the report
due date.

Groundwater Monitoring Reports

Beginning with the third quarter 2013 quarterly groundwater monitoring report for
site-wide and domestic well monitoring, due by October 30, 2013, and every
quarter (three months) thereafter, the Discharger must include applicable
information for maps and reports as described above in Paragraphs C.1., C.2,,
and C.3. Chromium plume maps and Geotracker submittals shall be
implemented according to the due dates described in Paragraphs C.4. and C.5.

Laboratory Analysis

Testing for total chromium analyses must be done using US EPA Methods
80108 or 6020A to a reporting limit of 1 ppb. Testing for hexavalent chromium
must be conducted in accordance with US EPA Method SW 218.6 with a
reporting limit of 0.1 ppb. All future analyses of water samples must utilize the
most recent testing methods with the lowest available reporting limits. The
laboratory used must be certified by the California Environmental Laboratory
Accreditation Program (ELAP).

Liability for Oversight Costs Incurred by the Water Board

The Discharger shall be liable, pursuant to Water Code section 13304, to the
Water Board for all reasonable costs incurred by the Water Board to investigate
unauthorized discharges of waste, or to oversee cleanup of such waste,
abatement of the effects thereof, or other remedial action, pursuant to this Order.
The Discharger shall reimburse the Water Board for all reasonable costs
associated with site investigation, oversight, and cleanup to include the cost of
split sample collection and analyses. Failure to pay any invoice for the Water
Board's investigation and oversight costs within the time stated in the invoice {(or
within thirty days after the date of invoice, if the invoice does not set forth a due
date) shall be considered a violation of this Order. If the Property is enrolled in a
State Water Board-managed reimbursement program, reimbursement shall be
made pursuant to this Order and according to the procedures established in that

program.
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Certifications for all Plans and Reporis

All technical and monitoring plans and reports required in conjunction with this
Order are required pursuant to Water Code section 13267 and shall include a
statement by the Discharger, or an authorized representative of the Discharger,
certifying (under penalty of perjury in conformance with the laws of the State of
California) that the workplan and/or report is true, complete, and accurate.
Hydrogeologic reports and plans shall be prepared or directly supervised by, and
signed and stamped by a Professional Geologist or Civil Engineer registered in
California. It is expected that all interpretations and conclusions of data in these
documents be truthful, supported with evidence, with no attempts to mislead by
false statements, exaggerations, deceptive presentation, or failure to include
essential information.

No Limitation of Water Board Authority

This Order in no way limits the authority of this Water Board to institute additional
enforcement actions or to require additional investigation and cleanup of the site
consistent with the Water Code. This Order may be revised by the Executive
Officer or Water Board representative as additional information becomes
available.

Enforcement Options

Failure to comply with the terms or conditions of this Order will result in additional
enforcement action that may include the imposition of administrative civil liability
pursuant to Water Code sections 13268 and 13350 or referral to the Attorney
General of the State of California for such legal action as she may deem
appropriate.
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Right to Petition

Any person aggrieved by this action of the Lahontan Water Board may petition
the State Water Resources Control Board (State Water Board) to review the
action in accordance with Water Code section 13320 and California Code of
Regulations, title 23, section 2050 and following. The State Water Board must
receive the petition by 5:00 p.m., 30 days after the date of this Order, except that
if the thirtieth day following the date of this Order falis on a Saturday, Sunday, or
state holiday, the petition must be received by the State Water Board by 5:00
p.m. on the next business day. Coples of the law and regulations applicable to
filing petitions may be found on the Internet at:
http://www.waterboards.ca.qov/public_notices/petitions/water_quality or will be

provided upon reguest.
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Pacific Gas ani
. Electric Company®

Kevin Sullivan 3401 Craw Canyon Road

Hinkley Remediation Project Manager San Ramon, CA 94583

Shared Sarvices {925) 415-2615 (officel
kmsu@pge.com

January 14, 2013

Lauri Kemper

Lisa Dernbach

Planning and Toxics Division

California Regional Water Quality Control Board
Lahontan Region

2501 Lake Tahoe Boulevard

South Lake Tahoe, California 96150

Subject: Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater
of the Western Area, Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley,
California

Dear Ms. Kemper and Ms. Dernbach:

Enclosed is Pacific Gas and Electric Company's (PG&E's) report titled Conceptual Site Model for Groundwater Flow
and the Occurrence of Chromium in Groundwater of the Western Areq, Pacific Gas and Electric Company, Hinkley
Compressor Station, Hinkley, California. This report presents the chromium data collected from the newly installed
monitoring wells in this area. In addition, this report presents the results of an evaluation of historical and recent
groundwater level data, historical agricultural land use information (through a review of aerial photographs}, and
geochemical data.

Based on the water quality and water level data from the newly installed monitoring wells and historical
information from the investigation areas (water levels and aerial photographs), it is evident that the chromium
detected in the monitoring and domestic wells to the southwest, west and northwest of the Hinkley Compressor
Station is naturally occurring and not associated with PG&E’s chromium plume. First and foremost, the current
and historical water level data contained in USGS, DWR and university reports confirm that groundwater levels in
this area have been, and continue to be, substantially higher (up to 50 feet) compared with water levels within
the chromium plume; the Lockhart Fault likely plays an important role in maintaining higher water levels in this
area. Aerial photographs confirm that neither substantial agricultural nor domestic groundwater pumping was
ever conducted in the area to the west of the chromium plume that would have lowered these groundwater
levels. Second, chromium data from newly installed upper aquifer monitoring wells on the southwest (upgradient)
side of the fault indicate chromium levels up to 8.0 micrograms per liter (pg/L) at locations that are, and
historically have been, upgradient of the chromium plume. A reasonable hypothesis is that the local geologic
conditions in this area are conducive to naturally occurring chromium above the established background levels.
PG&E intends to conduct further studies in this area to understand why the naturally occurring chromium levels
are elevated compared with other areas that have been investigated to date.
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Lauri Kemper
Lisa Dernbach
January 14, 2013
Page 2

In February 2012, PG&E submitted the Work Plan for Evaluation of Background Chromium in the Groundwater of
the Upper Aquifer in the Hinkley Valley (February 2012 Background Study Work Plan) to the California Regional
Water Quality Control Board, Lahontan Region Water Board) for a study to evaluate background fevels by
installing and sampling additional monitoring wells throughout the Hinkley Valley; the results presented herein
are in part the beginnings of this important evaluation. The presence of naturally occurring chromium in the
investigation area monitoring wells considerably above the currently established background levels (3.1 pg/L for
hexavalent chromium and 3.2 pg/L for total chromium) suggests similar conditions likely occur in other areas
where PG&E is currently conducting investigations. We look forward to discussions with the Water Board, the
United States Geological Survey, and the Community Advisory Committee Independent Review Pane!l Manager on
January 16, 2013, to discuss the February 2012 Background Study Work Plan and their recent comments. We plan
to submit a Revised Background Study Work Plan shortly thereafter, and we look forward to further
implementation of the study during 2013 to continue our understanding of naturally occurring chromium.

Sincerely,

Kevin Sullivan’

Hinkley Remediation Project Manager, Shared Services

Enclosure
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Executive Summary

On November 19, 2012, the Pacific Gas and Electric Company (PG&E) submitted to the California Regional Water
Quality Control Board, Lahontan Region (Water Board) the Preliminary Reporting of Geology and Hydrology for
Investigations in the Western Area (Preliminary Report; Stantec, 2012c). The Preliminary Report presented the
geologic and hydrologic data collected from the newly installed wells without chromium data because these data
were not available at the time of submittal; however, this report presents the chromium data collected from
newly installed Western Area wells. in addition, this report also presents and evaluates the following: historical
land use information (through a review of aerial photographs) to estimate areas where extensive groundwater
withdrawals have occurred over time; historical and recent groundwater level data; and new geochemica! data for
the Western Area.

Following are the key findings of this evaluation:

e Current and historical groundwater levels to the west of PG&E’s chromium plum are—and have historically
been—substantially higher (up to 50 feet) compared with water levels in the plume areas. Studies published
by others and discussed herein, including the California Department of Water Resources {(DWR) and the
United States Geological Survey {USGS), strongly support this conclusion. Aerial photographs presented herein
confirm that neither substantial agrlcultural nor domestic groundwater pumping that could have lowered
groundwater levels occurred in the areas to the west of the plume. Groundwater fiow is currently—and
historically (since at least 1950) has been—from southwest to northeast in this area. Chromium associated
with the PG&E plume could not feasibly have moved to area of the newly installed monitoring wells.

e Chromium, both hexavalent {Cr[Vl]) and total dissolved (Cr[T]), is present in the newly installed western area
upper aquifer monitoring wells at levels considerably higher than the established background levels of
3.1 micrograms per liter {pg/L) and 3.2 pg/L, respectively. Crvl was detected up to 8.0 ug/Lin a newly
installed monitoring well (MW-1635) located more than 1 mlle west of PG&E’s plume. The current and
historical water-level information confirm that the chromium at MW-163S, and several other newly installed
monitoring wells to the west, is not associated with the piume but, rather, is naturally occurring.

e Geochemical data presented herein suggest groundwater conditions to the west of PG&E’s chromium plume
differs from conditions in the plume areas. Well MW-163S is located immediately adjacent to a bedrock
outcrop of dioritic gneiss that appears to contain abundant mafic minerals that could be associated with
naturally occurring chromium levels. In February 2012, PG&E submitted to the Water Board the Work Plan for
Evaluation of Background Chromium in the Groundwater of the Upper Aquifer in the Hinkley Valley (February
2012 Background Study Work Plan; Stantec, 2012b). The information presented herein confirms that naturally
occurring chromium is present in groundwater of the Hinkley Valley considerably higher than the established
background levels.

in summary, the information presented herein confirms that chromium is present in groundwater to the west of
the PG&E plume at naturally occurring concentrations considerably higher than the established background
levels. Domestic wells in this area with chromium above the established background levels have not been affected
by the plume but, rather, represent the natural conditions. Natural conditions that are conducive to naturally
occurring chromium as observed in this Western Area are likely present in other areas of the Hinkley Valtey. The
natural chromium conditions should be fully evaluated through implementation of the Revised Background Study.
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SECTION 1

Introduction and Background Information

This report was prepared in response to the detection of hexavalent chromium (Cr[Vi]) and total chromium {Cr[T])
in Western Area monitoring and domestic wells at concentrations exceeding the established maximum
background concentrations of 3.1 and 3.2 micrograms per liter (ug/L), respectively, as reported in the
Groundwater Background Study Report, Hinkley Compressor Station, Hinkley, California (Background Study;

CH2M HILL, 2007). This report presents the chromium data collected from newly installed monitoring wells

{Table 1) in the Western Area, defined herein as the area west of the Pacific Gas and Electric Company (PG&E)
groundwater chromium plume associated with PG&E’s Hinkley Compressor Station (CH2M HILL, 2012). In
addition, this report presents an evaluation of historical and recent groundwater level data, historical agricultural
land use information (through a review of aerial photographs), and geochemical data. Figure 1 shows the location
of Western Area wells, the Hinkley Compressor Station, and other site features.

1.1 Introduction

On May 8, 2012, PG&E submitted to the California Regional Water Quality Control Board, Lahontan Region (Water
Board) the Work Plan for Installation of Upper Aquifer Monitoring Wells to the west of Mountain View Road
(Stantec, 2012a). Following were the three primary objectives of the proposed work scope:

e Evaluate groundwater gradients in the Western Area, particularly in the vicinity of the Lockhart Fault.
e Collect groundwater samples for laboratory analyses for Cr(VI} and Cr(T).

e initiate the installation of wells to be used to support the Work Plan for Evaluation of Background Chromium
in the Groundwater of the Upper Aquifer in the Hinkley Valley (February 2012 Background Study Work Plan;
Stantec, 2012b).

With verbal concurrence from the Water Board, the scope of work proposed in the work plan was initiated in
August 2012, and monitoring well installation, groundwater sampling, and laboratory analysis of chromium
samples has been compieted. On November 19, 2012, PG&E submitted to the Water Board the Preliminary
Reporting of Geology and Hydrology for Investigations in the Western Ared (Preliminary Report; Stantec, 2012c),
which presented the geologic and hydrologic data collected from the newly installed wells; the chromium data
was not yet available when the report was submitted.

1.2 Report Organization

This report presents available recent and historical geologic, hydrogeologic, and geochemical data as a
comprehensive conceptual site model for groundwater flow and chromium occurrence in the Western Area. This

report is organized as follows:

e Section 1, Introduction and Background Information, states the goals of the report and summarizes relevant
previous investigations of the Western Area.

o Sectlon 2, Hydrogeologic Features and Current Conditions, describes the aquifers and local-scale
hydrostratigraphic units, summarizes results of research by others of the influence of the Lockhart Fault on
groundwater movement, and presents recent data used to compute current hydraulic gradients and
groundwater flow directions in the Western Area.

e Section 3, Historical Hydrogeologic Conditions, evaluates hyd rogeologic conditions in the Western Area from
the time the Hinkley Compressor Station became operational to present and interprets them based on review
of available historical groundwater level data from several sources, information regarding past groundwater
withdrawals in the Hinkley basin, and groundwater modeling conducted by the United States Geological
Survey (USGS).
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¢ Section 4, Distribution of Chromium and Geochemical Conditions, presents recent chromium concentration
data and interprets other geochemical parameter data to identify potential source areas for chromium
detected in groundwater in the Western Area.

e Section 5, Summary of Conceptual Site Model for Groundwater Fiow and Chromium Occurrence in Western
Area, summarizes the key points of the evaluation of current and historical hydrogeologic conditions, current
distribution of chromium, and other relevant geochemical data into a conceptual site model for the
distribution of chromium in the Western Area.

e Section 6, Works Cited, provides data sources and references to other sources of information used to prepare
this report.

1.3 Relevant Prior Investigations of the Western Area

Four previous hydrogeologic evaluations conducted in the Western Area provided information that influenced the
Western Area investigation (Stantec, 2012¢) and conceptual site mode! development. These previous evaluations
are summarized below.

1.3.1 Study of Background Chromium in the Hinkley Valley

On February 28, 2007, PG&E submitted the Background Study (CHZM HILL, 2007}, which concluded that the

95 percent upper tolerance limit {95 UTL} concentrations for Cr(V1) and Cr(T) concentrations in the Hinkley Valley
are 3.09 and 3.23 pug/L, respectively. As a result of the Background Study, the Water Board established
background levels of 3.1 pg/L for Cr(VI) and 3.2 pg/L for Cr(T) for subsequent multiple investigation and evaluation
efforts conducted by PG&E since 2007. In 2011, the Water Board submitted the Background Study for
independent peer review. In summary, the peer reviewers expressed concerns regarding the methods of the
Background Study and suggested that the established Cr(VI} and Cr(T) background values may not be
representative of the entire area or Upper versus Lower aquifers in the Hinkley basin.

In February 2012, PG&E submitted to the Water Board the February 2012 Background Study Work Plan (Stantec,
2012b). One of the methods proposed for determining background chromium concentrations in the Hinkley Valley
included installing and sampling Upper Aquifer monitoring wells at approximately 32 locations on a gridded
pattern. Six of the nine locations where drilling was conducted during the Western Area investigation are located
in areas identified for well construction in the February 2012 Background Study Work Plan (Stantec, 2012D).

1.3.2 Domestic Well 34-65

On June 28, 2011, PG&E submitted to the Water Board a technical memorandum that evaluated hydrogeologic
and hydraulic gradient (groundwater flow) data between domestic well 34-65 (Figure 1) and PG&E’s Hinkley
Compressor Station (CH2M HILL, 2011a). This memorandum was submitted at the request of the Water Board to
investigate chromium concentrations in domestic well 34-65 above the established background concentrations. At
the request of the Water Board {July 28, 2011), a revised technical memorandum was submitted to the Water
Board on September 2, 2011 (CH2M HILL, 2011b). The revised memorandum summarized groundwater modeling
results for the Hinkley Valley from the USGS (Stamos et al., 2001) and presented additional groundwater elevation
data. The findings of the revised technical memorandum recognized that historical and recent groundwater flow
direction is from the southwest to the northeast and that chromium detected In well 34-65 is naturaliy occurring.

1.3.3 Evaluation of Lower Aquifer Conditions in the Western Area

On April 8, 2012, a Replacement Water Feasibility Study Report, Hinkley Compressor Station, Hinkley California

{F$ Report) was submitted to the Water Board by PG&E (ARCADIS, 2012a). The FS Report provided an evaluation
of whole house replacement water (WWRW) options for residences with domestic and private supply wells with
chromium concentrations above established background concentrations near the chromium plume. in response
to verbal comments from Water Board, a revised FS Report was submitted to the Water Board on June 6, 2012
{ARCADIS, 2012b), and on June 7, 2012, the Water Board issued Amended Cleanup and Abatement Order No.
R6V-2011-0005A2 (Amended CAQ) approving the revised FS Report. One of the six WWRW alternatives presented
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involved drilling of a new water supply well into the Lower Aquifer for qualifying residents (Alternative 5). A
portion of the Western Area was identified by the Water Board that could meet the criteria for domestic Lower
Aquifer water supply. PG&E installed and sampled three Lower Aquifer monitoring wells (MW-158C, MW-159C,
and MW-160C) in the Western Area to assess the geology and groundwater quality. The Preliminary Report
presented the geologic information collected from these well borings. The groundwater quality data for these
wells is presented in Third Quarter 2012 Groundwater Monitoring Report and Domestic Well Sampling Results
{CH2M HILL, 2012).

1.3.4 Preliminary Reporting of Geology and Hydrology

On November 19, 2012, PG&E submitted the Prefiminary Reporting of Geology and Hydrology for Investigations in
the Western Area (Stantec, 2012c). The Preliminary Report presented the groundwater level and geologic
information collected from newly installed monitoring wells (19 Upper Aguifer wells and 3 Lower Aquifer wells).
Groundwater level data for other nearby monitoring wells were also included. The data presented in the
Preliminary Report confirmed that the current groundwater flow direction in the Western Area is fromthe
southwest to the northeast. Further, the groundwater levels measured in the newly installed wells were
considerably higher (by up to 50 feet) than groundwater levels measured at monitoring wells located at the
western limits of the Hinkley Compressor Station chromium plume.
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SECTION 2

Hydrogeologic Features and Current Conditions

This section summarizes key hydrogeologic features and conditions that influence the occurrence and movement
of groundwater in the Western Area. Figure 2 shows a generalized cross-sectional block diagram of the Western
Area groundwater levels and flow direction and key conceptual site model features.

2.1 Hydrostratigraphic Units

Hydrostratigraphic units found in the Western Area include the Upper Aquifer, blue clay (Lower Aquifer confining
clay layer}, and the Lower Aquifer.

2.1.1 Upper Aquifer

The lithology of the Upper Aquifer (shallow and deep zones) is highly variahle due to the layers being deposited in
a fluvial and alluvial environment. Grain size can vary from coarse- to fine-grained over short distances laterally
and vertically. These geological conditions complicate the transport and distribution of chromium in groundwater.
The Upper Aquifer in the Western Area consists of unconsolidated coarse-grained {primarily medium- to coarse-
grained sand) and fine-grained (primarily silt) sediments. The coarse-grained sediments contain varying degrees of
fine sand, silt, and clay, with minor amounts of gravel in some locations. The fine-grained sediments contain
varying amounts of fine sand and clay, which results in heterogeneous and locally complex hydrogeologic
conditions. The origin of the sediments is generally fluvial in nature (California Department of Water Resources
[DWR], 1983); some geologic facies exhibit lateral connectivity, while others are highly discontinuous over short
distances. The Upper Aquifer thins toward the bedrock outcrops in Western Area (Figure 5, geologic cross-section
A-A’). Figure 5 illustrates in cross-sectional view the Upper Aquifer in relation to the other hydrostratigraphic units
in the Western Area.

2.1.2 Blue Clay

The base of the Upper Aquifer is defined across much of the site by a biue clay aquitard; the origin of these
sediments is likely a shallow playa lake (DWR, 1983). Where present, the depth to the aquitard is variable across
the central and eastern Hinkley Valley, generally ranging from about 140 feet below ground surface {bgs) at the
shallowest locations to the west, to 170 feet bgs at the deepest locations to the east. Newly constructed Lower
Aquifer wells {MW-158C, MW-159C, and MW-160C) illustrated on Figure 5 geologic cross-sections B-B’ and D-D’
show that the biue clay thins to the west and is absent {i.e., pinches out) in the far western areas of the site.
Recent boring logs (MW-158C, MW-159C, and MW-160C) in the Western Area show the blue clay varies in
thickness from 5 to 25 feet and occurs approximately 115 to 130 feet bgs (Stantec, 2012c).

2.1.3 Lower Aquifer

The Lower Aquifer consists of sediments between the base of the blue clay and the top of the consolidated
bedrock. in borings where the Lower Aquifer was encountered by PG&E, the sediments appear to be composed of
weathered bedrock and colluvium (i.e., eroded and redeposited bedrock detritus). The thickness of the weathered
rock is variable, generally ranging from a few feet to upwards of 20 feet. The Lower Aquifer consisting of
unconsolidated sediments and/or weathered bedrock below the blue clay is shown on Figure 5 geologic
cross-sections. Recent boring logs in the Western Area wells show the following:

e MW-158C ~Alluvium of the Lower Aquifer, consisting of gravelly sand with clay, clayey sand, and sand, was
encountered from 137 to 143 feet bgs. Weathered bedrock was encountered from 143 to 149 feet bgs below
the aliuvium of the Lower Aquifer.

e MW-159C —~Weathered bedrock was encountered from 127 to 162 feet bgs and included fine-grained, sandy
clay and clayey sand layers.

e MW-160C —-Weathered bedrock was encountered from 157 to 190 feet bgs.
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2.2 Bedrock

The Lower Aquifer consists of weathered bedrock, and bedrock is also present at ground surface in portions of the
Western Area. Figure 3 shows bedrock outcrops mapped by Dibblee (2008) in and near the Western Area. These
outcrops consist of diorite and metamorphic rocks (gneiss, marble, and quartzite). Figure 1 shows that Iron
Mountain is located further west of these bedrock outcrops and comprises primarily metamorphic rocks,
including schist, marble, quartz-biotite, and metavolcanic rocks (Boettcher, 1990).

Bedrock is likely heterogeneous (Boettcher, 1990), and although grou ndwater might flow through bedrock in
fractures and thin weathered zones, there is no evidence that it does so in sufficient quantity for bedrock to be
considered an aquifer, Figure 4 shows locations for Western Area geologic cross-sections A-A’ to F-F/, and the
cross-sections themselves are depicted in Figure 5 {Stantec, 2012c).

2 3 Influence of the Lockhart Fault

The Lockhart Fault is a right-lateral strike slip fault {Amoroso and Miller, 2012). The projection of the Lockhart
Fault as illustrated on figures in the Amoroso and Miller report is drawn as reported by the USGS and is shown to
be concealed beneath alluvium in the Western Area; no obvious surface expression of the fault was observed. The
location of the Lockhart Fault where a surface expression is not visible in the Hinkley Valley is inferred from fault
features observed in bedrock outcrops further to the northwest and southeast of the Hinkley Valiey. As discussed
in the Preliminary Report (Stantec, 2012c), the bedrock surface topography suggests the presence of a structural
trough that may coincide with the fault’s location.

Historical groundwater elevation data in the Hinkley Valley suggest the presence of a partial barrier to
groundwater flow along the Lockhart Fault’s inferred projection. The following provides quotations from the
reports by DWR, USGS, and the California State University-Fullerton regarding the hydrogeologic effects of the
fault:

"“The Lockhart fault impedes the movement of ground water in the Harper Basin and in
older alluvium within Hinkley Valley in the Middle Mojave Basin. Although the paucity of
water wells in the Harper Basin precludes quantitative estimates of this impediment, the
generally higher level of the water table southwest of the fault suggests the fault
impedes ground water flow...Although there is no surface trace of the Lockhart fault in
Hinkley Valley, the extension of the trace from Harper Basin coincides with the
southwest flank of a deep pumping hole in Hinkley Valley. The steep gradient of that
flank indicates an effective impediment to ground water flow.” (DWR, 1967)

“Although there is no surface trace of the Lockhart fault in the Hinkley area, the
extension of its trace from Harper Basin coincides with the southwest flank of a pumping
depression in the Hinkley area. The steep gradient of that flank indicates an impediment
to groundwater flow. Because the Lockhart fault does not extend to the land surface in
the Hinkley area, some water moves through the alluvial fill over the top of the fault.
Groundwater level data for 1978 indicate that, on the southwest side of the fault, higher
water levels occur, with a drop of about 50 feet across the Lockhart fault..The 1978
water level contours show thot southwest of the Lockhart fault, groundwater movement
is stilf northeasterly.” (DWR, 1983)

“The Lockhart Fault cuts through the northern part of fron Mountain and extends south
of Harper Lake through Hinkley Valley and into the unconsolidated rocks south of the
Mojave River in the Centro subarea. This fault appears to impede the movement of
ground water in the regionol and the floodplain aquifers afthough there is no evidence of
this effect in the floodplain aquifer along the river {Gregory C. Lines, U.5 Geological
survey, oral communication., 1996).” No surface water was noted afong the Mojave
River that could be attributed to hydrologic influence of a fault barrier.” (Stamos et al.,
2001}
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“The Lockhart fault zone is documented to impede and affect groundwater flow (DWR,
1967). This northwest-southeast trending foult extends northwest from the southwest
flank of the Fry Mountains 70 mi (113 km) to the northwest of Harper Lake Basin.
Although the lack of water wells in Harper Lake Basin precludes quantitative estimates
of this impediment, the higher water table level southwest of the fault suggests the fault
impedes groundwater flow.” (Callfornia State University-Fullerton, 2007)

In summary, each report concluded that the Lockhart Fault is present beneath the buried alluvial materials in the
Hinkley Valley and likely impedes groundwater flow. Current groundwater elevations (Figures 6 and 7) indicate
that groundwater flows from the southwest to the northeast across the Lockhart Fault. Section 3 discusses
groundwater flow conditions during the past several decades.

2.4 Current Hydrogeologic Conditions

Current hydrogeologic conditions consisting of horizontal and vertical gradients measured in October and
November 2012 {Fourth Quarter) are presented in the following subsections.

2.4.1 Horizontal Gradients

Current hydrogeologic conditions are defined by measured groundwater elevation data collected during Fourth
Quarter 2012. The depth to groundwater in the Upper Aquifer, as measured in the monitoring wells installed by
PG&E throughout the Hinkley Valley, ranges from approximately 65 to 100 feet bgs. The saturated Upper Aquifer
thickness ranges from approximately 15 feet where bedrock is relatively shallow in the Western Area to upwards
of 100 feet thick where the top of the blue clay is relatively deep {170 to 180 feet bgs) in the central and eastern
Hinkley Valley.

Groundwater in the Upper Aquifer of the central and eastern portion of the Hinkley Valley generally flowsin a
north-northwesterly direction from the Hinkley Compressor Station site to the northern end of the Hinkley Valley.
Horizontal gradients in the Upper Aquifer, in the absence of pumping or injection, generally range from 0.002 to
0.004 feet per foot. Based on tracer studies completed by PG&E as part of remedial activities, groundwater
velocity (not influenced by gradients induced by pumping or injection} ranges from approximately 1 to 4 feet per
day (Haley and Aldrich, 2010 and 2011)

Groundwater elevations, including newly constructed Western Area wells, were measured site-wide during
October and November 2012. As shown on Figure 8, the horizontal hydraulic gradients estimated from the
groundwater level data show groundwater flow in the shallow zone of the Upper Aquifer is generally
northeasterly in the Western Area. A notable exception to this pattern occurs near the Northwest Freshwater
Injection (NWFI) Area, where groundwater levels are relatively high compared to the surrounding area and
outward radial flow occurs from the injection wells. East of the Western Area, the hydraulic gradient generally
shifts north toward groundwater extraction wells on the Desert View Dairy (DVD} and former Gorman properties.

Figure 7 shows groundwater flow directions and gradients in the deep zone of the Upper Aquifer. The hydraulic
gradients in the deep zone are very similar to those in the shallow zone. Mounding along the NWF| area is less
noticeable possibly due to fewer monitoring points, and the cones of depression around groundwater extraction
wells are more pronounced.

2.4.2 Vertical Gradients

Vertical hydraulic gradients listed in Table 2 for the Western Area were computed from November 2012
groundwater level data in order to help understand groundwater movement in the area (Figure 8}. Wells
appended with S” or “D” are completed in the Upper Aquifer, and wells appended with “C” are completed in the
Lower Aquifer. Vertical hydraulic gradients do not appear to be consistent across the Western Area, either within
the Upper Aquifer (between “S” and “D” wells) or between the Upper and Lower Aquifer (between “S” or “D” and
“C” wells).

Well nests MW-158, MW-159, and MW-160 all have completions above and below the blue clay. Vertical
hydraulic gradients across the blue clay at MW-158 and MW-160 are upward, with the magnitude of gradient
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much larger at MW-158 located downgradient {northeast) of the Lockhart Fault. At MW-159, on the upgradient
(southwest) side of the mapped fault, the vertical hydraulic gradient is downward across the blue clay.

Within the Upper Aquifer, downward vertical gradients are more prevalent toward the north and within the
plume boundary near Highway 58 and Santa Fe Avenue. The downward vertical gradients are likely the result of
remediation pumping (which generally occurs in the lower zone of the Upper Aquifer) or freshwater injection
(which primarily occurs over the upper portion of the Upper Aquifer). Near the compressor station and along the
west side of the fault, gradients are upward.
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SECTION 3

Historical Hydrogeologic Conditions

This section presents information relating to historical hydrogeologic conditions in the Hinkley Valley, from the
early 1950s through 2009. The data presented include a detailed evaluation of aerial photographs to estimate the
extent of agricultural activities in the Western Area portion of the Hinkley Valley, groundwater gradient analysis
for wells with historical water level data, and estimates of historical hydraulic gradients and groundwater fiow
directions from previously published reports.

3.1 Aerial Photography and Historical Groundwater Pumping

Historically, the primary use of groundwater in the Hinkley Valley has been irrigated agriculture, with substantially
smaller quantities used for industrial and domestic purposes. No significant surface water sources have heen
available; therefore, groundwater withdrawals in the Hinkley area are directly proportional to {rrigated acreage,
which can be estimated from aerial photographs. Most of the irrigated land in the Western Area and central part
of the Hinkley Valley (north from the Hinkley Compressor Station) has been supplied with groundwater withdrawn
from water supply wells located on or adjacent to each field and commonly applied to the fields via either furrow
irrigation (more common in the 1950s and 1960s} or by using an agricultural pivot centered about an irrigation
well. Therefore, analyzing historical irrigation acreage provides valuable insight into long-term groundwater
gradient trends in place of having complete water level records. As a result, although groundwater pumping rates
have not always been reported by water users in the Hinkley Valley, annual groundwater withdrawals can be
approximated and computed based on irrigated acreage that is visible on aerial photographs.

Appendix A-1 provides aerial photographs for years 1952, 1954, 1958, 1965, 1968, 1970, 1971, 1984, 1989, 1994,
and 2002. These photographs were evaluated to estimate the extent of agricultural land use in the Western Area,
and they show agricultural land use predominantly occurring in the central and eastern portions of the Hinkley
Valley, with very limited agricultural land use occurring in the Western Area.

In 2004, PG&E submitted the Work Plan—Revised Background Chromium Study at the PG&E Compressor Station,
Hinkley, Colifornia (CH2M HILL, 2004). Appendix B, Figure B-3, from this work plan shows estimated groundwater
pumping in the Hinkley Valley over this time period (1950s to early 2000s), based on a review of historical aerial
photographs depicting land use (i.e., land in agricultural production was assumed to have active groundwater
pumping); this figure is included as Figure 9 of this report. As shown on Figure 9, most pumping from this time
period occurred In the central and eastern portion of the Hinkley Valley.

In 2001, the USGS published the Simufation of Ground-Water Flow in the Mojave River Basin, California (Stamos et
al., 2001), which presented the results of model simulations for the Mojave River groundwater basins, including
the Western Area of the Hinkley Valley, and included assumptions with regards to historical and current uses of
groundwater. Figure 10 illustrates USGS assumptions regarding groundwater withdrawals in 1931, 1951, 1971,
and 1994, As shown on Figure 10, the USGS concluded that very little groundwater pumping has historically
occurred in the Western Area compared with the central and eastern parts of the Hinkley Valley.

3.2 Published Studies Including Hinkley Valley Data

The published historical data presented in this section indicate that Upper Aquifer groundwater flow has
consistently been from the southwest towards the northeast in the Western Area, which is comparable with the
current groundwater flow conditions presented in Section 2.4 of this report. The following subsections summarize
groundwater data by DWR, the USGS, and other researchers, and data that indicate the historical groundwater
levels in the central parts of the Hinkley Valley were substantially lower than those in the Western Area,
particularly southwest of the Lockhart Fault, during the time periods of substantial pumping in the Hinkley Valley
{1950s to 1990s).
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3.2.1 California Department of Water Resources (1967)

The California DWR studied the Mojave River groundwater basins and published the results in the Mojave River
Groundwater Basins Investigation, Bulletin 84 (DWR Bulletin 84; DWR, 1967). Groundwater flow near the Western
Area determined from 1964 groundwater feve! is illustrated on Figure 11 of this report. As shown on Figure 11,
the groundwater flow in the Hinkley Valley in 1964 was characterized by a hydraulic depression near the central
portion of the valley as a result of the agricultural pumping. The hydraulic depression included the areas of the
current Desert View Dairy Land Treatment Unit (DVD LTU} and Agricultural Units {AUs), but it does not extend
westward across the inferred trace of the Lockhart Fault into the Western Area. Groundwater flow in the Western
Area in 1964 is depicted as flowing from the southwest to northeast towards the hydraulic depression. The
difference in groundwater elevation from the Western Area to the depression is approximately 60 feet {2,140 to
2,080 feet above mean sea level [MSL]).

3.2.2 California Department of Water Resources (1983}

In June 1983 the California DWR published the Hydrogeology and Groundwater Quality in the Lower Mojave River
Areq, San Bernardino County (DWR, 1983}, The report was completed under an interagency agreement with the
State Water Resources Control Board {SWRCB), with the following stated purpose:

“ to develop information on geohydrology and groundwater quality in the Lower Mojave River
Area...to be used in evaluating the potential impact of dairy and other wastes on the location of
water resources and in setting waste discharge requirements.”

Figure 11 shows that, in 1978, groundwater elevations were developed for a similar geographic area as shown in
the DWR Bulletin 84 {DWR, 1967). Figure 11 shows the groundwater depression in the central portion of the
Hinkley Valley was more pronounced when compared with 1964. In contrast, the groundwater elevations
depicted in the Western Area appear to be mostly unchanged over this time period. The result is a more
pronounced southwest to northeast gradient from the Western Area to the centrat portion of the Hinkley Valley,
with an estimated 100-foot difference in groundwater elevation (2,150 feet in the Western Area when compared
with 2,050 feet in the central portion of the hydraulic depression).

3.2.3 United States Geologic Survey (2001)

In 2001, the USGS published Simulation of Ground-Water Flow in the Mojave River Basin, California (Stamos et al.,
2001). Appendix A-2 contains the figures illustrating simulated drawdown from the USGS model from 1835 to
1999 at 5-year intervals using the Hinkley area as base map. The simulations include the USGS groundwater-
pumping assumptions presented on Figure 9. Figure 5 in Appendix A-2 shows that simulated changes (i.e., decline)
in groundwater levels in the Hinkley Valley exhibit a pronounced difference on either side of the Lockhart Fault by
1955, which continues through 1999 (Figure 14 in Appendix A-2). Declines are more substantial in the central
portion of the Hinkley Valley compared to the Western Area. The simulations are consistent with the DWR
groundwater level measurements from 1964 and 1978 (Figure 11).

The differences observed between modeled drawdown in the Western Area and the central portion of the Hinkley
Valley is attributed to both the hydraulic effects of the fault and the locations of groundwater pumping wells,
which were primarily in the central portion of the Hinkley Valley. The USGS model simulation results {provided in
Appendix A-2) indicate that the hydraulic gradient between the Western Area and the central portion of the
Hinkley Valley has consistently been from southwest to northeast, became more pronounced {i.e., steep) starting
in the early 1950s, and continued through the 1990s as water levels in the central portion of the valley declined
more than in the Western Area {Stamos et al., 2001}.

3.2.4 Mojave Water Agency and California State University-Fullerton (2007)

In 2007, the California State University-Fullerton prepared, on behalf of the Mojave Water Agency, the Harper
Lake Basin, San Bernardino County, California Hydrogeologic Report with the following stated purpose: “to
provide an overview of previously published data and new data on the geography, climate, geology, hydrology,
hydrogeology, and groundwater chemistry of the Harper Lake Basin.” The Executive Summary of the report stated
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the following: “Groundwater recharge comes primarily from underflow from the middle Mojave River Valley basin
through a small alluvial divide near Red Hill. Flow through the Red Hill gap is approximately 1,000 acre feet per
vear.”

Because the primary purpase of the study was focused on the Harper Lake area, the data evaluation and
presentation for the Hinkley Valley is approached differently than the DWR reports discussed above. Data
evaluation is separated into four areas: Mojave River, Center, Southwest, and Northeast. The inferred trace of the
Lockhart Fault separates the Southwest and Center Areas in the northern portion of the 2007 report study area.
The Mojave River Area includes wells on both sides of the fault; the Western Area and the chromium plume area
are both categorized as being in the Mojave River Area.

Figure 12 illustrates the study area for the 2007 report and key physiographic features, including the Mojave River
and the Lockhart Fault. Figure 12 shows most of the wells in the Center and Mojave River Areas exhibit substantial
changes in water levels over the illustrated time period, particularly starting in the late 1940s and early 1950s.
These changes are consistent with areas of observed pumping shown in aerial photographs contained in
Appendix A-1 and the hydraulic depression observed in the central portion of the Hinkley Valley by the DWR
shown on Figure 11.

Groundwater level changes observed in the Southwest Area as shown on Figure 12 do not appear to coincide with
those observed in the Center and Mojave River Areas. Groundwater levels in Southwest Area wells appear to he
relatively consistent including the period of 1950 to 1990 when dramatic groundwater level declines were
observed in the Center and Mojave River Areas. These observations are consistent with those of the DWR and the
USGS, in that groundwater levels to the southwest of the Lockhart Fault were not substantially influenced by the
large-scale pumping that occurred in other parts of the Harper Lake basin.

The absence of substantial groundwater level changes in Southwest Area wells does not by itself characterize the
Waestern Area conditions. However, these data do support a conclusion that groundwater levels on the southwest
side of the Lockhart Fault have not exhibited the same dramatic changes as those on the northeast side of the
fault, and that groundwater flow has consistently been from the southwest to the northeast across the Lockhart
Fault towards the current chromium plume area. The fault has played a key role in maintaining relatively high
Upper Aquifer groundwater levels in the Western Area during periods of historical agricultural pumping in the
central portion of the Hinkley Valley. Historical and current data indicate groundwater leveis have been higher on
the southwest side of the fault compared to the chromium plume area prior to, during, and after the chromium
was released at site,

3.3 Historical Groundwater Elevation Evaluations

Historical groundwater elevation data are available from the USGS
(http://nwis.waterdata,usgs.gov/nwis/gwlevels) as well as from PG&E’s datahase of groundwater-level
measurements. These data were evaluated to assess historical Western Area groundwater conditions. Figure 13A
through 13F show of a series of maps showing the quantity of available groundwater level data in the Hinkley
valley, by decade, starting in the 1950s. Unfortunately, no wells have a record of data spanning the entire time
period of interest, from the time the Hinkley Compressor Station began operation in 1952 to present. There is a
large gap in data collection in the 1970s and 1980s.

3.3.1 Historical Hydrographs

Available data for selected wells that illustrate groundwater level changes in the Hinkley Valley were evaluated for
trends. Figure 13G shows the locations of these selected wells. Hydrographs of historical groundwater efevation
data in the Western Area (Figure 13G) are shown on Figure 14; for comparison, hydrographs for wells in the
central and eastern parts of the Hinkley Valley are shown on Figure 15. Despite the data gaps, the avallable data
show a much more rapid decline in groundwater elevations in the central and eastern portions of the Hinkley
Valley during the 1950s and 1960s than in the Western Area during the same time period. Drawdown in the
eastern valley was particularly severe during the 1950s and 1960s, as indicated by the rapid drawdown in the late
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1950s and subsequent recovery in the 1980s at well 010N003W26R001S (Figure 17). This level of drawdown
and/or recovery is not observed in any well in the Western Area.

Although the number of wells with sufficient data with which to generate informative hydrographs during the
1950s is limited, a comprehensive set of groundwater level measurements from late 1958 and early 1959 is
available; these data are posted and contoured on Figure 16. Based on these contours, groundwater flow
directions are interpreted to be generally from the southwest towards the northeast in the Western Area, with a
large cone of depression in the center of the Hinkley Valley. The Western Area flow directions are very similar to
those depicted in Figures 6 and 7.

3.3.2 Well Triplet Gradient and Flow Direction Calculations

Available data from the 1990s to the early 2000s along the western margin of the chromium plume associated
with the Hinkley Compressor Station were evaluated in detail using four sets of well triplets to compute flow
direction and hydraulic gradient; the data are presented in Figures 17 through 20. While well screen information
for all of the wells used in the analysis is not known, typical consiruction of older wells is either with a shallow
screen {upper aquifer) or a long screen (Upper and Lower aquifers). Wells 02-02 (Upper Aquifer}, 02-04 (Upper
Aquifer), and 03-01A (unknown screen) are all located on the southwest side of the Lockhart Fault, and the
computed gradient for data in this area ranges from 0.005 to about 0.002, with flow directions consistently to the
northeast {Figure 17). A second triplet that used well 35-05 (Upper Aquifer) on the northeast side of the mapped
fault) instead of well 02-04 results in a steeper hydraulic gradient (between 0.003 and 0.004), with direction
generally north (Figure 18). A third triplet, shifted east of the second triplet and using wells 35-26 {cross screened)
and 35-06 (unknown screen), results in north-to-northeast flow directions, with even steeper gradients

(Figure 19). The fourth triplet is further north and uses wells 35-05, 34-06 {cross screened), and 35-06 (to the
north of the previous three triplets) and results in a gradient not quite as steep and a flow direction that is
northerly {Figure 20).

it is acknowledged that this analysis is qualified as approximate by the lack of uniformity or knowledge of screen
interval and by data limitations (the time period only covers a portion of the historical period of interest).
However, similar to results of the aerial photograph analysis and interpretations of other investigators regarding
historical hydraulic gradients, the triplet analysis indicates a consistent northward-to-northeastward gradient in
the Western Area with the available data. It should be noted that the data available for triplet analysis are limited
to a small set of wells, albeit in an important part of the Western Area. Calculating hydraulic gradients using this
approach typically cannot provide the level of detall provided by groundwater level contour maps developed from
a larger number of monitoring wells.

3.3.3 Historical Thickness of Upper Aquifer in Western Area

Figure 21 illustrates geologic cross-section F-F' from the Preliminary Report (Stantec, 2012c), and illustrates the
potentiometric surface from the November 2012 measurements, The base of the Upper Aquifer (the top of the
blue clay) reaches an elevation of approximately 2,100 feet above MSL approximately 1,000 feet west of the
inferred transect of the Lockhart Fault, and it continues to rise in elevation further to the west and northwest. The
groundwater hydrographs for the eastern area shown on Figure 15, illustrated by the DWR (Figure 11}, and others
suggest historical water levels to the northeast of the Lockhart Fault were equal to, or less than, 2,100 feet above
MSL during the time periods of substantial pumping in the Hinkley Valley {1960s to 1990s). These data further
support a conclusion that Upper Aquifer groundwater flow has consistently been from southwest to northeast in
the Western Area, Westward groundwater flow would require Upper Aquifer grou ndwater levels to historically
have been at an elevation that would not be feasible given the elevation of the blue clay {i.e., the Upper Aquifer
would be dry or very thin at such elevations).

3.3.4 Recent Potentiometric Maps

Selected potentiometric maps presented in Groundwater Monitoring Program reports (CHZM HILL 2003, 2006,
20093, and 2009b) are provided in Appendix A-3. These maps, while limited in available data for the Western
Area, show that groundwater flow has been consistently from the north-northwest to north-northeast in recent
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years. Where data are available southwest of the compressor station, flow directions from the southwest towards
the northeast are consistent to those presented on Figures 6 and 7 using 2012 data for newly constructed
Waestern Area monitoring wells.

3.4 Historical Data Summary

The historical data presented in this section indicate that Upper Aquifer groundwater flow has consistently been
from the southwest towards the northeast in the Western Area, comparable to the current groundwater flow
conditions presented in Section 2.4 of this report. The groundwater data by PG&E, DWR, USGS, and other
researchers that has been summarized in the preceding sections indicate that historical groundwater levels in the
central and eastern parts of the Hinkley Valley were substantially lower than those in the Western Area,
particularly southwest of the Lockhart Fault, during the time periods of substantial pumping in the Hinkley Valley
(1950s to 1990s).

Historical aerial photograph analysis suggests that agricultural activity has been significantly limited in the
Western Area since 1950 relative to the rest of the Hinkley Valley. Hydraulic gradient analysis using well triplets
indicates that the hydraulic gradients were consistently northeastward during the 1990s, when the USGS
collecied an extensive data set from several wells near the Lockhart Fault. Further, historical westward
groundwater flow would have required Upper Aquifer groundwater levels to have been at an elevation that would
not be feasible given the elevation of the blue clay, because the currently thin Upper Aquifer in the Western Area
would be dry or very thin at such groundwater elevations.
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SECTION 4

Distribution of Chromium and Geochemical
Conditions

This section summarizes the conditions and processes by which naturally occurring chromium can be dissolved in
groundwater of the Western Area and presents the current chromium distribution for this area, including
monitoring results for newly constructed monitoring wells. Additionally, this section presents geochemical and
stable isotope data that show differences in groundwater characteristics in the Western Area compared to the
central part of the Hinkley Valley north of the Hinkley Compressor Station.

4.1 Natural Occurrence of Chromium in Groundwater in the
Hinkley Valley

Naturally occurring Cr{Vl) is ubiquitous in groundwater systems throughout the Mojave Desert and globally with
naturally occurring concentrations sometimes exceeding 50 pg/L in alluvial aquifers in the western Mojave Desert
(1zbiki, 2008a, b) and elsewhere in central and southern Arizona (Robertson, 1975 and 1991), and western

New Mexico (Robertson, 1991). Throughout the Mojave Desert, chromium occurs naturally in rocks and alluvium
at concentrations up to over 1,000 parts per million. The USGS conducted a geohydrochemical study in the
southern portion of the western Mojave Desert {Ball and Izbicki, 2004; Izbicki, et al., 2008) that investigated the
relationship between the naturally occurring chromium in rocks and alluvium with chromium concentrations in
groundwater. The results of the USGS investigations are summarized as foliows:

e The highest chromium concentrations are generally found in basaltic, ultramafic, and mafic rocks and alluvium
containing the mineral chromite. Naturally occurring Cr(VI} concentrations in groundwater of the Mojave
Desert above the maximum contaminant level (MCL) of 50 pg/L have been reported in alluvium eroded from
these rocks.

s Moderate chromium concentrations are generally found in less mafic, plutonic, metamorphic, and volcanic
rocks. Naturally occurring Cr(Vl) concentrations up to 36.6 pg/L in groundwater have been reported under
these conditions in the Mojave Desert (Ba!l and Izbicki, 2004; Nishikawa et al, 2004).

e The lowest chromium concentrations are generally associated with highly weathered fluvial deposits such as
those found near the Mojave River.

Where trivalent chromium (Cr[Ill])-containing minerals are present, the ability of manganese dioxides, common in
desert environments, to oxidize Cr{lli) to Cr{V1) is well established (Bartiett and James, 1979; Eary and Rai, 1987;
Fendorf and Zasoski, 1992). In the presence of manganese oxides, chromium-containing mafic minerals can
produce Cr(Vl) in unsaturated zone pore water and groundwater. Manganese is also assoclated with the mafic
minerals, and the weathered surfaces of rocks and minerals typically contain secondary manganese oxide mineral
coatings. Oxidation of Cr{ill) to Cr(VI) can occur when pore water or groundwater is in contact with these solids
under oxic conditions. A slight amount of Cr(lll} is dissolved and becomes oxidized on the surface of the
manganese oxides, creating Cr(Vi), while manganese is reduced and partially dissolves. As oxidation of Cr(lll)
proceeds over time, dissolution occurs at the mafic mineral surface and Cr(Vl) may be concentrated in the
surrounding groundwater.

The alluvium eroded from the diorite and metamorphic rock outcrops near recently constructed wells in the
Western Area (Figures 22A, 228, and 22C) typically contain varying ranges of mafic minerals, such as

olivine, pyroxene, amphibole, and biotite. These mafic minerals may contain Cr{Il) at concentrations up to

100 milligrams per kilogram (mg/kg) {Independent Environmental Technical Fvatuation Group, 2004). The alluvial
sediments eroded from the diorite and metamorphic rocks are expected to have higher Cr(|ll) content than the
Mojave River fluvial deposits common within, east and south of the PG&E plume area. Therefore, oxidation of
Cr(1ll) on the surfaces of these minerals to form Cr{Vl), which is soluble in groundwater, is more likely in the
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Woestern Area than the southern central and eastern areas of the Hinkley Valley where sediments naturally have
lower Cr{lif) content.

4.2 Chromium Distribution in Western Area

Table 3 lists 2012 chromium results for groundwater samples obtained from Western Area monitoring wells.
Table 3 also includes 2011 and 2012 chromium data for Western Area domestic wells where Cr{VI) or Cr(T) has
been reported above the established background levels of 3.1 and 3.2 ng/L, respectively. Chromium results from
2011 were included in Table 3 for domestic wells if chromium concentrations exceeded background levels in 2011
but have not exceeded background levels during 2012 sampling events. Figures 224, 228, and 22C show
chromium concentrations for the shallow and deep zones of the Upper Aquifer and the Lower Aquifer,
respectively. Chromium results shown on Figures 22A, 22B, and 22C include the most recent chromium results for
2012 at monitoring wells and the most recent hexavalent chromium results above 3.1 pg/L in 2011 or 2012 for
domestic wells.

In the Western Area of the Upper Aquifer, Cr(VI) concentrations are highest on the southwest side of the Lockhart
Fault as shown on Figure 22A for shallow zone monitoring wells MW-15935 (6.0 pg/L) and MW-1635 (8.0 ng/L), and
MW-160D (4.0 pg/L), and on Figure 228 for deep zone Upper Aquifer monitoring well MW-159D (4.2 pg/L). In the
Lower Aquifer monitoring wells, Cr(V1} concentrations were not detected above reporting limits on either side of
the Lockhart Fault (Figure 22C).

Domestic wells are generally screened across multiple aquifers as shown in cross-sections in Figure 5. For these
domestic wells, the source of chromium is most likely from the Upper Aquifer based on the available monitoring
well data.

4.3 Geochemical Conditions and Stable Isotopes

The geochemical conditions in the Western Area are different from those in the central and eastern portions of
the Hinkley Valley due to different recharge sources, geologic conditions, agricultural influences, and the presence
of older groundwater. Most groundwater in the central and eastern portions of the Hinkley Valley, including the
PG&E plume area, has been significantly affected by current and historical agricultural operations. The following
subsections discuss these differences.

4.3.1 Redox Conditions

Aerobic conditions are generally necessary for Cr(VI) to persist at appreciable levels in groundwater systems. As a
result, understanding the reduction-oxidation (redox) conditions present is critical to evaluating horizontal and
vertical Cr(VI) distribution. Dissolved oxygen {DO), oxidation reduction potential {ORP), dissolved manganese, and
dissolved arsenic have been applied as redox indicator parameters for this evaluation, Table 4 lists DO, ORP,
dissolved manganese, and dissolved arsenic data for newly constructed Western Area monitoring wells and other
selected wells (well locations are shown on Figure 23). The following convention was generally used for
designation of aerobic or anaerobic conditions:

e Aerobic conditions are generally indicated by DO greater than 1 milligrams per liter {mg/L) and ORP greater
than -50 millivolts (mV).

e Anaerobic conditions are generally indicated by DO less than 1 mg/L and ORP less than -50 mV.

e Aerobic and/or anaerobic conditions were further assessed by the relative levels of dissolved manganese
and/or arsenic present.

Upper Aquifer wells in the Western Area with the shallowest well screens are “S”-designated monitoring wells
MW-150 through MW-169, except for MW-160D (which is a shallow zone well) generally have the highest Cr(VI)
concentrations {see Section 3.2}, exhibit aerobic conditions, and have low concentrations of dissolved manganese
and arsenic, as expected in an aerobic environment. Both aerobic and anaerobic conditions are evident in deeper-
screened Upper Aquifer monitoring wells in the Western Area (“D"-designated monitoring wells MW-150 through
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MW-169, except for MW-160D (which is a shallow zone well}. Only one deeper screened well (MW-159D)
exhibited Cr{VI) concentrations above 3.1 pg/L during Fourth Quarter (October through December 2012)
sampling. Concentrations of dissolved manganese and arsenic were higher in deep zone wells compared to
shallow zone wells, and ORP was as low as -217.3 mV (MW-167D).

Generally anaerobic conditions are present in groundwater at the three Lower Aquifer wells constructed in the
Western Area (MW-158C, MW-159C, and MW-160C). Cr(VI) concentrations at these three wells are very low (less
than 0.26 pg/L), while dissclved arsenic concentrations are above 10 pg/L at all three of these Lower Aquifer
wells,

4.3.2 Nitrate and Total Dissolved Solids

Figure 23 presents total dissolved solids (TDS), nitrate, and deuterium stable isotope data for selected monitoring
wells in the Western Area and in the central part of the Hinkley Valley known to be impacted by chromium
associated with the PG&E Hinkley Compressor Station {(data shown in Table 4). As shown on Figure 23, the TDS
concentrations in the wells of the central Hinkley Valley are generally twice the levels reported for monitoring
locations southwest of the Lockhart Fault, with the highest levels reported for shaliow zone water table wells.
Nitrate concentrations in the central Hinkley Valley are also consistently greater than wells in the central Hinkley
Valley, with the highest levels reported for shallow zone water table wells. At newly constructed water table
monitoring wells MW-159S and MW-163S, where the highest Cr{VI} concentrations were reported, the nitrate
concentrations are just over 1 mg/L, whereas nitrate concentrations over 7 mg/L are prevalent upgradient of and
within the PG&E plume area. There is also a localized area of elevated TDS and nitrate in the area west of Serra
Road and north of Santa Fe Avenue; this is likely related to former cattle pen and diary operations in this area.

These data indicate that groundwater in the southwestern area has been considerably less affected, or perhaps
unaffected, by historical and more recent agricultural operations as compared to groundwater in the central part
of the Hinkley Valley. Because agricultural operations have been ongoing in the central Hinkley Valley since the
19505 {(when Compressor Station wastewater was first discharged), it is reasonabie to expect that groundwater
affected by PG&E chromium would also have TDS and nitrate levels comparable with the levels observed
throughout the central Hinkley Valley at present. However, the low TDS and nitrate levels in the monitoring
locations southwest of the Lockhart Fault are not comparable; therefore, as the groundwater flow data in
Section 3 indicated, it is improbable that Cr{VI) released during historical PG&E operations has migrated cross-
gradient to monitoring locations southwest of the Lockhart Fault. These findings are also supported by a review of
historical aerial photographs of the Western Area compared with the PG&E plume area and east of the PG&E
plume area presented in Section 3.4.1 and Appendix A-1, which show limited agricultural land use in the Western
Area during the period of interest.

4.3.3 Stable Isotopes of Oxygen and Deuterium

Most of the world’s precipitation originates from the evaporation of seawater, and the ratio of concentrations of
oxygen-18 to oxygen-16 (6180) and of deuterium (hydrogen-2) to hydrogen-1 (6D), both relative to ocean water
standards, for precipitation throughout the world is linearly correlated and distributed along a line known as the
global meteoric water line {Craig, 1961), shown on Figure 24. The 6180 and 8D values for groundwater samples
relative to the global meteoric water line provide evidence of the source of the water and fractionation processes
that have affected the water’s stable-isotope values. This information about the source and evaporative history
can be used to evaluate the water’'s movement between aquifers. Because groundwater moves slowly, isotopic
data typically preserve a record of groundwater recharge and movement under predevelopment conditions. This
is especially useful in areas where traditional hydrologic data {such as water levels) have been altered by
pumping, by changes in recharge and discharge, or as a result of human activities (Izbiki and Michel, 2004). 6180
and §D abundances are expressed as ratios in delta (8) notation as a per mil (parts per thousand [ppt]) difference
relative to the standard Vienna Standard Mean Ocean Water (VSMOW). By convention, the ratio of VSMOW is

0 per mil.

Figure 24 presents a plot of 6180 and 6D data for the wells shown on Figure 23. The points that plot to the upper

right in this plot {solid brown dots) are considered to have a heavier isotopic signature (that is, they are enriched
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in the heavier isotopes, oxygen-18 and deuterium), while the points that plot to the lower left (blue dots) are
considered lighter in isotopic signature. Review of Figure 24 indicates that the fighter isotopic signatures occur
most commonly at wells upgradient of the PG&E compressor station (BW-015/D) and at wells in the Western
Area, whereas the heaviest isotopic signatures are found in wells in the central part of the Hinkley Valley north of
the Hinkley Compressor Station.

The heavier isotopic sighature is interpreted to result from preferential enrichment as partially evaporated
agricultural water that has percolated back down to the groundwater table, has been recaptured by pumping
wells, and subsequently reapplied to crops. This cycle likely began in the 1950s when intensive agriculture in the
Hinkley Valley began and was supported by high groundwater withdrawal rates. This process appears to have
resulted in a unigue “heavy” isotopic signature in the central Hinkley Valley compared to the Western Area.

The 6D data for selected wells in the central part of the Hinkley Valley (upgradient and downgradient of the
Hinkley Compressor Station) and In the Western Area (Figure 23) are color-coded to illustrate differences in these
areas. 8D values of less than 60 ppt are shown with blue symbols, whereas 8D values greater than 60 ppt are
shown with brown symbols. It is evident from this map that there are distinct isotopic differences between the
central and Western Area wells.

The Western Area wells have a notably “lighter” isotopic signature than do wells in the central Hinkley Valley that
contain chromium associated with the Hinkley Compressor Station. Because the PG&E Cr{VI) was released at the
same time that intensive agricultural operations were ongoing, the isotopic data (along with TDS, nitrate, and
groundwater flow data) suggest that the source of groundwater in the Western Area is different than the source
of groundwater in the central Hinkley Valley.

SFON123530003
4-4 ES120612172954BAO



SECTIONS

Summary of Conceptual Site Model for Groundwater
Flow and Chromium Occurrence in Western Area

This section summarizes the key points discussed in the prior sections of this report (current and historical
hydrogeologic conditions, current distribution of chromium, and other relevant geochemical data) and describes a
conceptual site model for groundwater flow and distribution of chromium in the Western Area. The goal of the
conceptual site mode! is to provide a succinct, but comprehensive, hydrogeologic construct that describes the
current understanding of the Western Area.

The Western Area conceptual site model was developed from the following:

e Previous research and reporting by the DWR and USGS on regional hydrogeologic conditions, influence of the
Lockhart Fault on groundwater fiow in the Hinkley Valley, and on occurrence and geochemistry of chromium
in the Mojave Desert

e Recent groundwater level data obtained from existing domestic and monitoring wells and from new
monitoring wells installed by PG&E at several locations in the Western Area during 2012

¢ Available historical groundwater level data reported by the USGS, DWR, and other sources

s Interpretation of historical aerial photographs (to estimate historical pumping rates based on acreage of
irrigated agriculture at different times in the Hinkley Valley)

e Recent groundwater quality data (specifically for chromium and geochemical indicator parameters) from
existing and new monitoring wells

Following is a summary of the key results of the evaluation presented In previous sections of this report, focusing
on the primary conclusions that make up the conceptual site model. Because this is a summary of information
presented in other sections of this report, references to original sources of information are not included below for
the sake of brevity and readability; information sources for each point below are provided in previous sections of
this report:

e Hydrostratigraphic units specific to the Western Area include Upper Aquifer, blue clay {Lower Aquifer
confining clay layer), and Lower Aquifer/bedrock unit. The bedrock in the Western Area consists of diorite,
gneiss, marble, quartzite, schist, and metavolcanic rocks. The Upper and Lower Aquifers are the principal
water-bearing hydrostratigraphic units in the Western Area. The alluvium eroded from bedrock in the
Western Area may contain varying ranges of mafic minerals such as olivine, pyroxene, amphibole, and biotite.
These mafic minerals may contain Cr{ill) at concentrations up to 100 mg/kg.

e The Hinkley Valley has historically been pumped extensively, primarily for agricultural use. Information
published by DWR and USGS indicate groundwater flow in the Western Area historically has consistently been
from the southwest to the northeast; this is consistent with the data collected from the newly installed
monitoring wells,

e Groundwater pumping and aquifer drawdown has histarically been greatest in the central portion of the
Hinkley Valley; the Western Area has not been substantiaily pu mped either under historical or current
conditions. During periods when the central portion of the Hinkley Valley was extensively pumped for
agricultural use (primarily 1950s to 1990s), the historical information suggests the Lockhart Fault provided a
buffer against the substantial hydraulic influence of this pumping in the area southwest of the fault, The resuit
of extensive pumping in the central portion of the Hinkley Valley was an apparent steepening of the hydraulic
gradient from southwest to northeast in the Western Area.

e Historical data and model simulations by the DWR and the USGS indicate groundwater would have flowed
from southwest to northeast in the Western Area since chromium was released at the compressor station in
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the early 1950s. DWR data suggest the difference in groundwater levels were substantiatly higher in the
Western Area when compared with the central portion of the Hinkley Valley during periods of agricultural
pumping. Under current conditions, the difference in groundwater level between the chromium plume area
and MW-163S {where Cr{Vl) was detected at 8.0 pg/L) is nearly 50 feet.

The alluvial sediments eroded from the diorite and metamorphic rocks in the Western Area comprise the
Upper and Lower Aquifers and are expected to have higher Cr(ll) content than the Mojave River fluvial
deposits common within, east of, and south of the PG&E plume area. Therefore, oxidation of Cr(lll} on the
surfaces of these minerals to form Cr(V1) {which is soluble in groundwater) is more likely in the Western Area
than the central and southern areas of the Hinkley Valley where sediments naturally have lower Cr(lll)
content.

Chromium is present in Upper Aquifer monitoring wells, and many domestic wells in the Western Area above
the established background limits, including well 34-65. These wells are located downgradient of MW-1635,
where Cr{VI) was detected at 8.0 pg/L. The highest concentrations of chromium in the Western Area are
typically detected at monitoring wells screened across the water table. Chromium was not present above the
established background limits in the three Lower Aquifer monitoring wells installed and sampled by PG&E in
the Western Area and were at or only slightly above non-detect levels.

Geochemical data indicate that the Western Area generally has a distinct geochemical signature from the
central Hinkley Valley near and downgradient of the Compressor Station. The key difference between these
two areas is that historical and current agricultural operations have significantly affected groundwater in the
mapped PG&E plume area versus the Western Area where naturally occurring chromium is present.

The above conclusions drawn from review of historical information and recent data support a conceptual site
model for groundwater flow and chromium distribution in the Western Area consisting of the following principal
features:

5-2

Chromium occurs naturally in minerals present in the bedrock and the eroded alluvial deposits that comprise
groundwater-bearing hydrostratigraphic units in the Western Area. Oxidation of Cr(lll) to Cr{V1) and
subsequent dissolution of Cr{VI) in groundwater produces detectable concentrations of Cr{Vl) in the Western
Area of the Hinkley Valley and other locations in the Mojave Desert where geochemical conditions are
suitable.

Available data from the Western Area indicate that the highest chromium concentrations in the Upper Aquifer
occur at well MW-163S, located approximately 0.25 mile from an outcrop of metamorphic rock at the
southwest margin of the Regional Aquifer system in the Hinkley Valley. Chromium concentrations show a
spatially decreasing trend at wells located downgradient (north to northeast) from MW-163S {and the
metamorphic outcrop) along the expected flow path for groundwater in the Western Area.

Consistent with previous investigations, the current direction of the hydraulic gradient and groundwater flow
is from the southwest towards the northeast in the Western Area. Hydraulic gradients in the Western Area
since 1952 (when the Hinkley Compressor Station became operational) have strongly favored northeastward
flow of groundwater and transport of Cr{Vl). Migration of dissolved Cr{Vl) in the oppaosite direction, from the
Hinkley Compressor Station southwestward to wells located a substantial distance {more than 1 mile} away,
would have been highly improbable, based on evaluation of available data and results of previous research hy
others.

Groundwater southwest of the Lockhart Fault in the Western Area is geochemically and isotopically distinct
from groundwater in the central Hinkley Valley area, including the area of the Hinkley Compressor Station.
The most plausible explanation for these differences, particularly in consideration of current and historical
groundwater flow directions, is that most groundwater in the Western Area has traveled a different flow path
{from southwest to northeast) and been chemically influenced by different processes than groundwater in the
central Hinkley Valley.
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Pacific Gas and Electric Company - Hinkley Chromlum Remediation Project

Table 1
Well Details and Groundwater Elevations - November 2042

Hinktey, Califomia

Depth to Top of Depth to Bottom of Wi nce
Well 1D VéellInstallation Perfilated In1l:rval P?:fturaied Interval Screened Interval Depth lo Groundwater eiﬁll:::l::n Groundwater Elevation
Pata (1. BGS) (1. BGS) Length (ft) {Ft. MSL) (. W3L)
LVV-1583 920/2012 100 115 15 103.04 3202943 2099.90
MW-158C 72572012 138 i4 10 97.44 2203.073 3105.63
14W-159S w7012 90 10 15 92.05 22244038 2132.36
MYi-1590 182012 109.8 119.8 10 93,78 7224153 133,37
1AW-158C 81712012 130 160 30 94.60 7723542 2176.84
WV/-160S GFE2012 95 11t 15 109,70 2230.55 212085
1V -160D /2772012 120 130 10 97.50 2230.141 3132.3%
MV{-1600 6/5/2012 159 189 30 5569 2230021 7135.33
IW-163S 10/3/2012 80 95 15 8540 2234757 $149.36
WVi-1630 107272012 101 111 0 85.43 223442 7148.99
MW-1648 10722012 75 90 5 8068 2174512 hed.23
11640 10712012 [ 108 0 B4.27 217501 00074
1AW-1655 10/16/2012 o7 112 15 97.00 2192488 F095.49
MVY-1650 10/11/2012 116 126 10 96.50 21524753 2095.53
MW-16751 10/29/2012 95 111 15 87.28 2212.43 2125.15
LW-16752 10/30/20 13 128 10 B7.50 221243 2124.93
Mi-1670 10/22/20 58 158 10 B7.07 221243 2125.36
KEN-1685 11/6/20 92.6 07.8 5 £6.43 2176.18 2089.75
WVi-1680 11/6/20 128.5 395 0 £8.35 2176.18 2087.63
MW-16951 11/8/20 58 03 5 86.01 2181.37 2095.36
1i-16952 1122012 109 19 10 MM Z181.37 =
1M-1690 172012 140 150 10 59.49 2181.37 209168
—
BGS = be'any ground surface
f ={esl

M5L =mean sea kel

KS = not surveyed

i8] = ot measwred

\Wel Reference Exvatons shown in 2afcs arg estimated hased on sralalis topographic dafa . These wets had ot been surveywd a3 of the repod dals.
Table 1.xdsx 10f 1



TABLE2

Vertlcal Gradients for Selected Monltoring Wells
Concepltual Site Model for Groundwater Fiow and the Cccurrence of Chromium in Groundwater of the Western Area

Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, CA

Vertical
Water Level Distance Vertical
Shallow Well Deep Well Shallow Well Deep Well Elevation between Hydraulic
Screen Interval  Screen [nterval Elevation Elevation Difference Screens ' Gradient
{feet bygs) (feet bgs) Date {feet MSL}  (feet MSL) {feet) {feet) {feet/foct) Direction
MW-145 MW-14A 7-Nov-2012 2092.352 2091.28 -1.07 15.5 -0.069 downward
82-97 100-110
MW-148 Mw-14B 5-Nov-2012 2092.352 2090.08 -2.27 47.5 -0.048 downward
82-97 132-142
MW-145 MW-14C 5-Mov-2012 2092.352 2097.79 5.44 105.5 0.052 upward
8297 180-200
MW-22A1 MW-22A2 5-Nov-2012 2084.42 2083.32 -1.10 16.0 -0.089 downward
69-89 90-100
MW-22A1 MW-228 5-Nov-2012 2084.42 2082.14 -2.28 41.0 -0.056 downward
69-89 115-125
MW-24A1 MW-24B 5-Nov-2012 2088.14 2084.23 -3.91 63.0 -0.062 dovmward
76-96 144-154
MW-24A1 MW-24A2 5-Nov-2012 2088.14 2085.88 -2.25 33,0 -0.068 downward
76-96 114-124
MW-28A MW-28B 11-Oct-2012 2085.44 2085.33 -0.14 13.9 -0.0079 downward
82.9-92.9 96.8-108.8
MW-28A MW-28C 11-0O¢t-2012 2085.44 20856.053 -0.39 458 -0.0085 downwiard
82.9-92.9 131-136
MW-33A MW-33B 5-Nov-2012 2101.52 2082.97 -8.55 39.2 -0.22 downward
98.2-108.2 137.4-147.4
MW-38A MW-38B 5-Nov-2012 2090.38 2080.45 0.07 21.3 0.0033 upward
94.4-104.4 115.7-125.7
MW-42B81 MW-42B2 17-0Oct-2012 2082.84 2082.88 0.04 11.6 0.0034 upward
107.8-117.8 119.4-129.4
MW-45A MW-45B 4-Oct-2012 2089.03 2088.833 -0.20 15.5 -0.013 downward
94.8-104.8 110.3-120.3
MW-47A MW-47 3-Dec-2012 20877 2087.01 -0.69 1.3 -0.061 dovmward
B82-92 93.3-103.3
MW-57 MW-57D 2-0ct-2012 2085.612 2088.544 293 15.0 0.20 upward
89-99 104-114
MW-738 MW.73D 11-Dec-2012 2112.535 2112.617 0.08 25.0 0.0033 upward
95-110 120-135
MW-765 MW-76D 9-Oct-2012 2080.646 2091.564 0.92 22.5 0.041 upward
95-110 120-130
MW-101S MW-101D 5-Nov-2012 2085616 2085.635 0.02 20.0 0.0010 upward
79-89 99-108
MW-108S MW-108D 9.0ct-2012 2086.623 2086.328 -0.30 22.5 -0.013 dowinward
83-98 108-118
\\Zinfander\t)fof\PaoiﬁcGasElectricCo\!-linkle RemedialionProject\GroundwaterﬁHydroSuppod&Modeling\ZD12_Tasks-
DeliverableiW Page 1 0of 3
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TABLE 2

Vertical Gradients for Selected Monitoring Wells
Conceptual Site Mode! for Groundwaler Fiow and the Cccurrence of Chromium in Groundwater of the Western Area

Pacific Gas and Eleciric Company Hinklsy Compressor Stalion, Hinkley, CA

Vertical
Water Level Distance Vertical
Shallow Well Deep Well Shallow Well Deep Well Elevation between Hydraulic
Screen Interval  Screen Interval Elevation Elevation Difference Screens Gradient
{feet bgs) {fect bgs) Date {fest MSL}  (feet MSL) {feet) {fect) {feetifoot) Direction
MW-1198 MW-119D 10-Oct-2012 2087.301 2088.075 0.77 325 0.024 upward
75-80 110-120
MW-1218 MW-121D 12-Dec-2012 2094.5 2091.795 -2.70 20.5 -0.13 downward
86-101 109-119
MW-1228 MW-122D 5-Nov-2012 2095.674 2094.31 «1.36 29.5 -0.046 downward
85-100 147127
MW-147S MW-147D 5.Nov-2012 2092.038 2091177 -0.86 235 -0.037 downward
84-99 110-120
MW-15051 MW-15052 5-Nov-2012 (S1) 2124.92 10.11 24.5 0.41% upward
a97-142 124-134 12-Dec-2012 {52} 2135.03
MW-155S MW-155D 12-Dec-2012 2098.628 2410.126 11.50 26.5 0.43 upward
113-128 142-152
MW-158S MW-158C 11-Dec-2012 2099.823 2106.333 6.51 385 0.18 upward
100-115 i38-148
MW-1588 MW-159C 4.Dec-2012 2132.309 2129.512 2,80 47.5 -0.059 dowinward
90-105 130-160
MW-1585 Mw-158D 4-Dec-2012 2132.308 2132.923 0.61 173 0.035 upward
90-105 109.8-119.8
MW-160D MW-160C 11-Dec-2012 2132.241 2134.571 233 49 0.048 upward
120-130 159-189
MW-164S MW-164D 05-Dec-2012 (S) 2004.292 -8.78 20.5 -0.43 downward
75-90 98-108 04-Dec-2012 (D} 2085.514
MW-165S8 MW-165D 11-Dec-2012 2095.538 2095.569 0.03 16.5 0.0019 upward
o7-112 116-126
MW-16751 MW-167D 3-Dec-20112 2122.4 2122.08 -0.34 59.5 -0.0057 downward
96-111 i58-168
MW-16751 MwW. 16762 3-Dec-2012 21224 21216 -0.80 205 -0.039 downward
96-111 119-129
MW-168S MwW-168D 5-Dec-2012 2093.26 2091.68 -1.58 34.2 -0.046 downward
02.8-107.8 129.5-139.5
MW-16951 MW-169D 5.Dec-2012 2094.24 2091.76 «2.48 49.5 -0.050 downward
88-103 140-150
MW-16951 MW-16852 5-Dec-2012 2094.24 2094.14 010 18.5 -0.0054 downward
88-103 109-119
PZ-01A PZ-01B 11-Dec-2012 2094.657 2091.83 -2.83 41.0 -0.069 downward
88.5-103.5 132142
SA-MW-1635 SA-MW-16D 7-Nov-2012 2117.004 2123.705 6.70 ars 0.18 upward
80-105 120-140

WZinfandehproj\PacificGasElectricCotHinkle RemediationProjec!\Grouﬂdwatef_HydroSuppoft&ModelingQO12_’I‘asks-
DelverableWestem_Area_CSM_ReporiiTables Page 20f3



TABLE 2

Vertical Gradlents for Selected Monitoring Wells
Conceplual Site Model for Groundwaler Flow and the Occurrence of Chromium in Groundwater of the Western Area

Pacific Gas and Efectric Company Hinkley Compressor Station, Hinkley, CA

Vertical
Water Level  Distance Vertical
Shatlow Well Deep Well Shallow Well Deep Well Elevation between Hydraulic
Screen Interval  Screen Intarval Elevation Elevation Difference Screens ' Gradient
(feet bys) (feet bgs) Date (feet MSL}  (feet MSL) (feet) (feet) {feet/foot) Direction
SA-MW-175 SA-MW-17D 7-Nov-2012 2115.337 2116.617 1.28 3rs 0.034 upward
80-105 120-140
SA-MW-26S5 SA-MW-26D 15-0¢t-2012 2119.794 2124.069 4,28 28.5 0.15 upward
85-100 116-126
SC-MW-118 SC-MW-11D 6-Nav-2012 2109.661 2112.276 2.61 45.0 0.058 upward
80-95 120-145
SC-MW-125 SC-MW-12D 6-Nov-2012 2107.669 2112.18 4.51 425 0.1 upward
80-100 120-145
SC-MW-135 SC-MW-13D 6-Nov-2012 2105.337 2111.42 6.08 325 0.19 upward
90-105 120-140
NOTES:
1 Vertical distance between well screens represents the distance bstween screen midpoints.
bgs = below ground surface
MSL = Mean Sea Level
WZinfandel\projPacificGasElectricCo\Hinkle RemediationProjectGroundwater_HydroSupport&Modelingl2012_Tasks- Page 3 of 3
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TABLE 3

Chromium Data for Western Area Monitoring
Conceptual Site Model for Groundwater Flow and th

and Domestic Wells

Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, Californla

e Occurrence of Chromium in Groundwater of the Western Area

chromium, Chromium,
Sample Sample Hexavalent Dissolved
Well ID Aquifer Date Type {Hg/L) {ng/t)

Monitoring Wells ' ' R T DRI TR
DW-02 Shallow Zone Upper Aquifer 12-Jan-12 0.78 1.0
10-Apr-12 0.89 1.4
23-Jul-12 0.86 1.0

17-Oct-12 0.93 ND (1.0)
MW-1185  Shallow Zone Upper Aquifer 3i-Jan-12 1.9 2.1
24-Apr-12 2.1 2.2
25-Jul-12 20 24
10-0Oct-12 2.1 2.2
MW-119D Deep Zone Upper Aquiler 31-Jan-12 1.0 1.2
24-Apr-12 1.2 1.7
24-Apr-12 FD 1.1 14
25-Jul-12 1.1 1.4
10-Oct-12 1.2 1.4
MW-119S  Shallow Zone Upper Aquifer 31-Jan-12 1.4 1.6
24-Apr-12 1.9 23
25-Jul-12 0.85 1.1
10-Oct-12 1.6 1.8
MW-121D  Deap Zone Upper Aquifer 31-Jan-12 2.2 28
26-Apr-12 2.5 32
27-Jun-12 29 2.9
10-Jul-12 29 3.1
08-Oct-12 2.9 3.9
08-Oct-12 FD 29 37
07-Dec-12 3. 33
MW-i21S  Shallow Zone Upper Aquifer 01-Feb-12 1.6 1.5
27-Apr-12 1.5 2.2
11-Jul-12 1.4 1.5
10-Oct-12 19 2.3

MW-122D Desp Zone Upper Aquifer 30-Jan-12 ND (0.06) ND (1.0}

30-Jan-12 FD 0.084J ND (1.0}

23-Apr-12 ND (0.06) ND (1.0}

16-Jul-12 0.063 ND (1.0}

08-Oct-12 ND {0.06) ND (1.0}

MW-i22S  Shallow Zone Upper Aquifer 31-Jan-12 0.56 ND (1.0)

27-Apr-12 0.53 ND (1.0}
MW-147D Deep Zone Upper Aquifer 26-Jan-12 1.2 2.5
26-Jan-12 FD 1.2 2.1
23-Feh-12 1.2 186
25-Apr-12 1.3 1.7
26-Jul-12 1.2 1.4
12.Oct-12 1.2 23
MW-4478  Shallow Zone Upper Aquifer 26-Jan-12 24 4.5
23-Feb-12 2.0 24
25-Apr-12 21 2.3
26-Jul-12 1.8 1.9

RAPGEHinkley20(00353\DatabaseiReporti ng\MiscHReports\Western_Area_2012Q4.accdb\rptWA_Chromiu
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells
Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium

Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, California

in Groundwater of the Western Area

Chromium, Chromium,
Sample Sample Hexavalent Dissolved
Well 1D Aquifer Date Type {ng/L) {ngiL)
Monitoring Wells R SRR N T
MW-1478  Shallow Zone Upper Aquifer 12.0¢t-12 2.3 2.4
MW-i4858  Shallow Zone Upper Aquifer 26-Jan-12 1.9 2.2
23-Feb-12 1.8 24
25-Apr-12 1.9 2.1
26-Jul-12 1.8 1.9
16-Oct-12 1.7 1.7
MW-149S  Shallow Zone Upper Aquifer 31-Jan-12 1.5 14
24-Feb-12 1.3 1.6
24-Feb-12 FD 1.3 1.5
15-Mar-12 1.4 21
25-Apr-12 1.5 1.9
19-Jul-12 1.4 1.7
16-Qet-12 1.4 16
MW-15081 Shallow Zone Upper Aquifer 31-Jan-12 0.61 1.2
23-Feb-12 0.53 1.7
15-Mar-12 0,58 1.2
25-Apr-12 0.63 1.6
19-Jul-12 0.58 ND (1.0}
16-Oct-12 0.58 ND (1.0}
MW-15052 Deep Zone Upper Aquifer 23-Feb-12 ND (0.06) ND (1.0}
15-Mar-12 ND (0.06) ND (1.0}
25-Apr-12 ND (0.06) ND (1.0}
13-Jul-12 ND (0.086) ND (1.0}
03-0ct-12 ND (0.06) ND (1.0}
MW-1538  Shallow Zone Upper Aquifer 14-Mar-12 4.8 4.9
24.Apr-12 5.6 57
16-May-12 5.5 6.7
18-Jul-12 2.2 2.5
18-Jut-12 FD 2.2 23
16-Oct-12 3.2 386
MW-155D0 Deep Zone Upper Aquifer 29-Mar-12 ND (0.06) ND (1.0}
26-Apr-12 ND (0.06) ND (1.0}
15-May-12 ND (0.06) ND (1.0}
15-May-12 FD ND (0.06) ND (1,0}
13-Jul-12 ND (0.06) ND (1.0}
03-Oct-12 ND ({0.06) ND (1.0}
MW-1558  Shallow Zone Upper Aquifer 29-Mar-12 0.29 ND {1.0}
26-Apr-12 0.38 ND (1.0}
15-May-12 0.46 ND (1.0}
13-Jul-12 0.42 ND (1.0}
03-Oct-12 0.486 ND (1.0}
MW-158C  Lower Aquifer 22-Aug-12 0.26 ND (1.0}
04-Sep-12 0.1 ND (1.0}
26-Dec-12 ND (0.2) ND (1.0}
MW-1585  Shallow Zone Upper Aquifer 17-Oct-12 i8 1.8

RAPGEHinkley20000353\DatabaseiReporti ng\MiscﬁReports\Western_Area_2012Q4.accdb\rptWA_Chromiu
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells
Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater of

Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, California

the Western Area

Chromium, Chromlum,
Sample Sample Hexavalent Dissolved
Well ID Aquifer Date Type {ng/L) {ng/L)
Monitoring Wells ' TR SRR Sy RS
MW-150C  Lower Aquifer 22-Aug-12 0.12 ND (1.0)
04-Sep-12 0.14 ND (1.0)
18-Oct-12 ND (0.06) ND (1.0)
MW-159D Deep Zone Upper Aguifer 18-Cct-12 4.2 4.2
MW-1588  Shallow Zone Upper Aquifer 18-Oct-i2 6.0 6.1
MW-160C  Lower Aquifer 14-Sep-12 ND (0.06) ND (1.0)
18-Oct-12 ND (0.086) ND (1.0)
MW-160D Deep Zone Upper Aguifer 18-Oct-12 4.0 4.1
MW-163D Deep Zone Upper Aguifer 03-Dec-12 ND (0.06) ND (1.0)
MW-1638  Shallow Zone Upper Aquifer 08-Nov-12 8.0 8.7
MW-164D  Deep Zone Upper Aquifer 05-Dec-12 2.1 30
MW-1645  Shallow Zone Upper Aquifer 08-MNov-12 2.4 24
MW-165D Deep Zone Upper Aquifer 08-Mov-12 0.99 1.1
MW-1655 Shallow Zone Upper Aquifer 08-Nov-12 0.77 ND (1.0)
MW-167D Deep Zone Upper Aguifer 03-Dec-12 ND (0.06) ND (1.0}
MW-167S1 Shallow Zone Upper Aquifer 03-Dec-12 05 ND (1.0}
MW-167S2 Shallow Zone Upper Aquifer 03-Dec-12 ND (0.06) ND (1.0}
MW-168D Deep Zone Upper Aquifer 05-Dec-12 1.2 1.4
MW-1685  Shallow Zone Upper Aquifer 05-Dec-12 1.5 1.8
MW-169D Deep Zone Upper Aquifer 05-Dec-12 0.086 ND (1.0}
MW-169S1 Shallow Zone Upper Aquifer 05-Dec-12 1.4 2.7
26-Dec-12 1.2 35
MW-16952 Shallow Zone Upper Aquifer 05-Dec-12 3.4 3.7
MW-29 Shallow Zone Upper Aquiler 12-Jan-12 2.2 4.0
09-Apr-12 1.5 21
23-Jut-12 1.1 1.7
23-Jul-12 FD 1.0 1.7
17-Oct-12 1.6 i4
MwW-37 Shallow Zone Upper Aquifer 31-Jan-12 1.0 1.3
19-Jut-12 0.73 1.2
MW-38A Shallow Zone Upper Aquifer 31-Jan-12 4.4 4.9
17-Apr-12 6.2 6.3
19-Jul-12 2.2 2.5
04-Oct-12 20 2.0
MW-38B Deep Zone Upper Aquifer 31-Jan-12 19.8 21.2
19-Jul-12 221 20.7
MW -44A Shaltow Zone Upper Aquifer 01-Feb-12 1.8 2.2
MW-44B Deep Zone Upper Aquifer 01-Feb-12 31 3.0
MW-47 Upper Aquifer 27-Jan-12 2.1 3.0
27-Jan-12 FD 21 24
17-Apr-12 34 39
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells
Conceptual Site Model for Groundwater Fiow and the Occurrence of Chrom

junt In Groundwater of the Western Area
Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, California

Chromium, Chromium,
Sample Sample Hexavalent Dissolved
Well ID Aquifer Date Type (gL} {ngiL)
Monitoring Wells : L TP DTS EEREEEANE I
MW 47 Upper Aquifer 20-Jul-12 2.8 2.7
05-0Oct-12 2.4 2.6
MW-ATA Shallow Zone Upper Aquifer 20-Jul-12 2.9 29
MwW-48 Shallow Zone Upper Aquifer 27-Jan-12 1.3 1.6
23-Jul-12 1.3 1.7
MW-51 Shallow Zone Upper Aquifer 23-Aug-12 0.6 ND (1.0)
MW.53 Shaltow Zone Upper Aquifer 01-Feb-12 0.92 ND {1.0)
01-Feb-12 FD 0.91 ND {1.0)
31-Jul-12 0.87 i1
MW-54 Shaltow Zone Upper Aquifer 01-Feb-12 0.86 ND (1.0)
17-Apr-i2 0.89 1.4
31-dul-12 0.8 1.2
03-Oct-12 0.81 1.3
MW-57 Shallow Zone Upper Aquifer 02-Feb-12 28 2.8
17-Apr-i2 2.8 3.3
13-Jun-12 2.8 3.0
30-Jul-12 26 30
02-Oct-12 2.8 2.8
MW-57D Deep Zone Upper Aquifer 02-Feb-12 27 2.8
17-Apr-12 2.7 34
13-Jun-12 26 27
30-Jul-12 2.4 3.0
02-Oct-12 2.8 2.9
MW-58 Shaltov Zone Upper Aquifer 02-Feb-12 0.58 ND (1.0}
17-Apr-12 0.55 ND (1.0}
23-Jul-12 0.54 ND (1.0}
01-Oct-12 0.67 ND (1.0}
MW-59 Shallow Zone Upper Aguifer 02-Feb-12 1.8 1.6
17-Apr-12 1.9 2.4
23-Jul-12 1.7 1.8
08-Oct-12 1.7 1.7
08-Oct-12 FD 1.7 i9
MW-61 Shallow Zone Upper Aquifer 02-Feb-12 0.29 ND (1.0}
18-Apr-12 0.57 ND (1.0}
23-Jul-12 0.18 ND (1.0}
23-Jul-12 FD 0.32 ND (1.0}
09-Oct-12 0.084 ND (1.0}
MW-64A Shallow Zone Upper Aquifer 02-Feb-12 1.1 15
02-Feb-12 FD 1.1 ND (1.0}
18-Apr-12 2.1 2.6
19-Jul-12 2.2 2.6
08-Oct-12 2.6 26
MW-64B Deep Zone Upper Aquifer 02-Feb-12 0.92 ND (1.0}
19-Jul-12 0.14 34

RIWPG EHinkleyzOUOO353\Databas-e\Repom'ng\Misc_Reports\Weslern_Area_20‘i2Q4.aocdb\rptWA_thomlu
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells
Occurrence of Chromium in Groundwater of the Western Area

Paclfic Gas and Electric Company Hinkley Compressor Station, Hinkley, California

Conceptual Site Model for Groundwater Flow and the

Chromium, Chromium,
Sample Sample Hexavalent Dissolved
Waell 1D Aquifer Date Type {ugiL) {ugiL)
Monitoring Wells R . S BN LR
MW-64B Deep Zone Upper Aquifer 23-Aug-12 0.61 ND (1.0)
MW-66A Shallow Zone Upper Aquifer 06-Feb-12 3.2 3.4
18-Apr-i2 2.9 3.2
23-Jut-12 28 2.9
02-0ct-12 31 3.0
02-Oct-12 FD 2.9 3.2
MW-G7A Shaltow Zone Upper Aquifer 06-Feb-12 0.8 1.2
18-Apr-12 0.68 1.4
11-Jul-12 0.69 1.1
08-Oct-12 0.82 ND (1.0)
MW.67B Deep Zone Upper Aquifer 06-Feb-12 0.68 ND (1.0)
11-Jul-12 0.61 1.6
MW-73D Deep Zone Upper Aquifer 30-Jan-12 0.78 1.8
12-Apr-12 0.84 1.0
23-Jul-12 0.77 1.0
09-0¢t-12 0.8 ND (1.0)
MW-738 Shallow Zone Upper Aquifer 30-Jan-12 0.99 3.6J
12-Apr-i2 1.0 1.3
23-Jul-12 0.89 1.3
09-0Oct-12 09 1.1
MW-74D Shallow Zone Upper Aquifer 30-Jan-12 4.4 4.7
i2-Apr-12 6.3 6.6
23-Jul-12 4.6 4.8
00-Oct-12 i9 2.2
09-Oct-12 FD 1.9 2.2
MW-75D Deep Zone Upper Aquifer 30-Jan-12 0.62 3.5J
12-Apr-i2 1.0 1.3
31-Jub-12 1.1 1.2
09-QOct-12 0.62 ND (1.0}
MW-76D Deep Zone Upper Aquifer 06-Feb-12 0.72 1.3
12-Apr-i2 0.77 ND (1.0)
20-Jul-12 0.67 ND (1.0}
20-Jul-12 FD 0.71 ND (1.0}
09-Oct-12 0.69 1.0
MW-76S8 Shallow Zone Upper Aquifer 06-Feb-12 3.0 3.2
i2-Apr-12 34 34
20-Jul-12 3.0 3.0
09-Oct-12 2.6 24
MW-77D Desp Zone Upper Aquifer 03-Feb-12 0.84 1.2
12-Apr-12 1.0 1.2
23-Jul-12 0.93 1.3
09-Oct-12 1.0 1.1
MW.-77S Shallow Zone Upper Aquifer 03-Feb-12 0.84 1.2
03-Feb-12 FD 0.86 1.1
12-Apr-12 0.9 1.1
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells

Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater of the Western Area
Pacific Gas and Efectric Company Hinkley Compressor Station, Hinkley, California

Chromium, Chromium,
Sample Sample Hexavalent Dissolved
well ID Aquifer Date Type (ngiL} {ng/L)
Monitoring Wells o R T R ————
MW-77S Shallow Zong Upper Aquifer 23-Jul-12 0.78 1.2
09-Oct-12 0.89 ND (1.0}
MW-78D Deep Zone Upper Aguifer 03-Feb-12 1.7 22
iG-Apr-12 16 1.8
16-Apr-i2 FD 1.6 1.8
31-Jul-12 1.6 1.8
08-Ocl-12 1.7 2.5
MW-788 Shallow Zone Upper Aquifer 03-Feb-12 0.91 1.1
16-Apr-i2 0.88 1.1
31-Ju-12 Q.75 1.1
08-Ocl-12 0.91 1.0
MW-815 Shallow Zone Upper Aguifer 03-Feb-12 26 2.9
26-Apr-12 1.6 2.3
31-Jul-12 2.2 2.3
10-Ocl-12 1.8 2.1
MW-825 Shallow Zone Upper Aquifer 03-Feb-12 1.2 1.6
26-Apr-12 1.2 15
31-Jul-12 1.4 1.6
05-Oct-12 1.4 1.6
05-Oct-12 FD 1.4 1.5
Domestic Supply Wells* - :
28-08 Unknown 02-Dec-11 2.5 35
20-Jan-12 20 20
11-Apr-12 25 2.0
11-Apr-12 FD 2.5 2.0
10-Jui-12 2.3 1.8
28-37 Unknown 14-Jul-14 3.0 25
16-Dec-11 34 29
18-Jan-12 2.9 2.8
18-Jan-12 FD 29 2.7
23-Apr-12 29 2.7
28-38 Unknown 13-Jul-11 341 2.8
11-Nov-11 341 33
23-Jan-12 3.0 29
10-Sep-12 3.2 3.0
33-11 Upper & Lower Aquifer 15-Dec-11 4.6 5.0
15-Dec-11 FD 4.6 5.1
19-Jan-12 3.6 4.8
03-May-12 40 5.0
16-Jul-12 5.0 5.1
33-23 Unknown 04-May-12 0.25 ND (1.0}
10-Jul-12 0.074 5.0
24-Jul-12 0.73 ND (1.0}
3416 Unknown 12-Jan-12 5.4 5.1
30-Jan-12 3.8 47
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TABLE 3

Chromium Data for Western Area Monitoring and Domestic Wells
Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater of the Western Area

Paclfic Gas and Electric Company Hinkley Compressor Station, Hinkley, California

Chromium, Chromium,
Sample Sample Hexavalent Dissolved
Well ID Aquifer Date Type (HgiL) {na/t)
Domestic Supply Wells* T T T R T SR R SRR
34416 Unknown 05-Apr-12 5.4 5.7
12-Jul-12 55 5.6
34-20 Upper & Lower Aquifer 21-Dec-11 13 1.2
20-Jan-12 0.5 ND (1.0
05-Apr-12 1.8 1.7
12-Jul-12 2.5 2.5
34-25 Upper & Lower Aguifer 27-Apr-12 6.5 6.3
12-Jut-12 6.7 6.9
34-45 Upper & Lower Aquifer 01-Dec-11 3.0 3.3
01-Dec-11 FD 29 3.0
19-Jan-12 2.8 28
02-May-12 2.7 2.5
12-Jul-12 26 2.6
34-65 Upper & Lower Aquifer 18-May-11 3.3 3.5
31-May-11 3.4 3.4
07-Jul-11 3.4 3.2
11-Nov-11 3.3 34
18-Jan-12 2.7 2.6
05-Apr-12 33 34
05-Apr-12 FD 33 3.0
13-Jul-12 3.2 3.2
13-Jul-12 FD 341 3.2
Note:

* Some domestic wells were not sampled in 2012 so data set for domestic wells includes 2011 data.

pail micrograms per liter
FD Results shown are for a duplicate groundwater sample taken on this date
ND (x.x) Not detected at the reporting limit shown

Data Qualifiers:
J Analyte was present in the sample but the laboratory reported concentration is gualified as eslimated by
data validation because one or more quality control criteria were not met.

R'.\PGEHinkIeyz0000353\Database\Repoding\Misc_Reporls\Westem_Area_201204.aocdb\rptWA_Chromiu Page 7 of 7
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TABLE 4

Chromium and Geochemlcal Indicator Parameter Data for Western Area and Selected Other Monitoring Wells
Conceptual Site Model for Groundwalter Flow and the Occurrence of Chromium Inr Groundwater of the Western Area
Pacific Gas and Efectrlc Company Hinkley Gompressor Station, Hinkley, Californla

Sample | Chremium, Chromlum, Total Nitrate (as  Manganese, Arsenlc, pH Dissolved Oxidation Deuterlum Oxygen 18
Location Date Type dissolved Hexavalent disseived nitrogen) dissolved dissolved oxygen  reduction
sollds {TDS) potential
B [T mgil mg/L mg/L HyL ma/l my 0/00 0/00
BwW-01D 0410612 25 21 -— - e - 7.52 9.68 23.7 - —--
04/30/12 24 22 406 5.19 -— - 7.28 7.18 131.0 £0.5 -84
07/23112 1.7 1.5 - - .- - T4 8.13 8§7.2 - -
1071512 186 1.5 - — o - 744 7.90 3.9 -
BW.018 04/06/12 1.3 0.88 - - 7.43 5.38 106.0 --
04/30112 ND {1.0) 0.82 484 7.58 .- - 6.87 7.61 146.0 60.5 -8.2
07/23/12 ND (1.0} 0.61 — - o - 7.4 975 104.¥ -—
10/15/12 MND (1.0} 0.65 -—- - — -- 742 8.80 118.1 -— s
MW-108D 02002112 46.8 450 - - -— -- 6.93 5,69 1185 - wn
04/13/12 40.8 402 1,130 12.6 — 6.98 5.90 1236 -57.9 7.8
07/25112 a7z 405 - - - -- 8.80 6,30 89.4 -
0772512 FD 6 40.4 — - — - - -
10/09/12 42.6 45.0 --- 130 0.0025 0.98 7.08 5.12 254 - —
10/09/12 FD 438 447 -— 125 00026 0.93 - - - -
W-1085 02102112 iz 292 - - 6.84 5.83 1283
04713112 35.7 336 1,150 14.2 - - 7.05 5.89 76.5 -58.1 7.8
07125112 352 353 - -— -- 6.96 540 7558 - -
10/08/12 38.0 33.2 14.8 0.0037 0.88 7.1 535 441 - -
hW-1210 09131112 2.8 22 - s - 7.30 1.16 25.1 - —
04726112 3.2 25 418 761 — —- 7.54 2.30 61.9 -62.4 -8.7
082712 28 29 - - - 7.01 2.03 12.0 -— -
o7i10ii2 3.1 29 -- - - 6.92 1.02 1.0 - -
10/08/12 39 29 - 7.10 0.00075 3.0 7.38 21 57.8 -
10/08/12 FD 37 28 — 7.00 0.00089 34 - - -
1210712 33 3.1 - - - 7.46 225 42.6 -— -
MW-14A 0z/0112 15.9 135 1,030 - --- - 713 527 13.2 -
02/01/12 D 148 13.6 1,040 - -— - -— -- - --
04713112 11.6 11.6 1,020 8.02 ND(0.01) ND(1.0) 696 3.36 82.4 -57.3 7.7
o7f26/12 -— — — - 7.15 520 15.2 - -
o7i2iNz 9.2 9.5 1,160 6.10 00024 0.68 - wen s wan
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TABLE 4

Chromium and Geochemical Indicator Par
Concepiual Site Model for Groundvwater Flow an

Paclfic Gas and Elecfric Comparny Hinkley Compressor Station, Hinkley, Catifornia

ameter Data for Western Area and Selected Other Monitoring Wells
o the Occurrence of Chromium In Groundwafer of the Western Area

Sample |Chromlum, Chromium, Total Nitrate (as  Manganese, Arsenlc, pH Dissolved Oxidatlon Deuterlum Oxygen 18
Location Date  Type dissolved Hexavalant dissolved nitrogen) dissolved dissolved oxygen reduction
solids {TDS) potential
pgiL pgll mgf. my/l. mg/L ugll. mgil my 0roo /00
N-14A 1107112 79 85 -— 5.00 ND (0.0005) 065 7.18 3.78 92.9 -
MwW-145 G2/01/12 315 00 1,300 13.5 - — 7.04 712 48.5 - -
o432 309 314 1,220 126 ND{0.01) ND(10) 7.0% 7.39 1163 -58.7 -8.0
ofr2inz 300 310 1,300 110 0.00083 0.61 7.01 0.64 -53.1 - -
110712 30.0 320 1,300 12.0 ND (0.0005) 06 7.20 8.25 56.0 -
MW-15051 0173112 1.2 0.61 270 ND (0.50) - - 7.2 6.90 184.1 -—- -
02123nz 1.7 053 275 ND {0.50) e 7.24 6.89 125.1 -
03/15/12 1.2 0.58 259 ND (0.50) -— - 7.90 6.24 65.1 - -
04125012 15 063 268 ND (3.50) - - 732 6.80 1134 -62.8 87
orhei12 ND {1.0) 0.58 - - - - 7.82 6.92 157.9 -— -
10/16/12 ND (1.0} 0.58 -— ND (0.50) ND{0.0005) 1.5 7.868 7.58 142.0 —
HW-1535 03/14/12 4.9 48 556 5.81 -— - 765 5.20 67.5 - -
0412412 57 5.6 562 6.37 - 23 775 5.88 44.2 -63.0 -8.3
osrefnz 6.7 55 598 6.29 - 7.30 4.58 41.5 - -
07/18M2 25 2.2 s . - - TA7 2.85 0.8 - -
o7H8M2 FD 23 22 — - - - -— -— - -
10416/12 36 3.2 e 115 0.0019 24 7.66 3.30 33.1 - -
MW-155D 03720112 ND (1.0}  ND {0.08) 312 ND (0.50) .- - 7.41 0.57 -95.0 -
04726112 ND(1.0)  ND(0.06) 200 ND (0.50) - 7.24 0.67 353 -— -
05/15/12 ND (1.0}  ND (0.08) 280 ND (0.50) - 7.4 0.31 987 - -
os11s12 FD ND{1.0)  ND(0.05) 283 ND (0.50) -— -—- -— - - -
0713112 ND(1.0)  ND (0.08) 30 -— 7.5 0.66 -10.8 ~
10/03/12 ND{1.0)  ND(0.06) — ND (0.05} 0.35 42 7.18 0.06 128 629 8.8
MW-155S 032012 HD (1.0} 0.29 509 3.88 - - 7.55 3.66 -13.5 -— -
04/26/12 NOD (1.0} 0.38 492 5.27 - 725 4.81 108.9 -
051612 ND (1.0) 0.44 515 4.62 ~ 7.29 4.11 40.6 - —
0713112 RD (1.0 042 480 - o - 7.30 6.68 82.0 - -
10/0312 ND {1.0} 0.46 — 2.90 0.002 25 7.3 3.67 101.1 619 8.5
MW-158C o222 ND {5.0) 0.26 310 0.088 0.00%9 41.0 B.50 0.20 N — --
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TABLE 4

Chromium and Geochemical Indicator Parameter Data for Western Area and Selected Other Monitoring Wells

Conceptual Site Model for Groun

Paclfic Gas and Electrle Company Hinkley Compressor Statlon, Hinkley, California

dwalter Flow and the Occurrence of Chromium in Groundwater of the Western Area

Sample | Chromlum, Chromlum, Total Nitrate (as  Manganese, Arsenle, pH Dissolved Oxidation Deuterlum Oxygen 18
Location Date  Type dissoived Hexavalent dissotved nitrogen) dissolved dissolved oxygen reduction
saltds (TDS) potential
Hark pglh mg/L malt. mail. pg/L ma/L my 0/00 0/00

NW-168C 9/04/12 ND (1.0) 0.1 — - — - 7.78 2.84 2071 -

12106/12 -— — — - - 8.17 .69 51.3 -63.0 -8.6

12/26M2 ND(1.0}) ND(0.2) 264 ND (0.50) - 8.25 0.77 -109.4 -— -
MW-1585 10/17/112 1.9 1.8 385 ND (0.50) 0.G60671 45 7.36 5,70 64.9 -— -

1210612 - -— - - 7.63 5.12 104.2 -64.6 87
MW-158C 08f22{112 ND (1.0} .12 320 0.03 0.039 11.0 8.10 3.35 -56.1 -

09/04112 ND (1.0} 0.14 .- - -— - 7.88 1.29 64.2 -

10/18/12 ND(1.0)  ND{0.05) 340 ND (0.50) - - 7.84 0.39 -59.3 .

12104112 - -— - - - 7.98 0.49 -336 -62.8 -8.6
MW-1590 10/18/12 4.2 4.2 379 ND (0.50) 0.021 22 7.49 3.62 43.6 -— —

12104112 — - -- - - 7.56 344 53.7 -64.5 8.7
MW-1595 10/18{12 G 6.0 457 1.09 0.014 1.3 7.18 5.59 -33.1 -—

12104112 - - - - - - 738 5.63 -449.5 -63.2 8.5
MW-160C 0914112 MO {1.0}  ND (0.06} 350 0.15 0.017 13.0 7.80 1.36 85.1 - -am

1011812 ND (1.0)  ND (0.08) a1 ND (3.50) - - 7.9% 0.16 -67.1 - -
MW-160D 10/18/12 4.9 4.0 318 265 - - 135 0.92 26 —
MW-183D 1210312 ND{1.0)  ND (0.05) 562 ND (0.50) 0.32 11.2 7.42 0.78 -1121 636 -8.5
MW-163S 11108112 8.7 80 304 §.26 - - 1.67 4.26 -265 - -

12106012 -— — - -- 0.0087 25 7.00 4.08 50.9 512 -§.2
HW-1640 12104112 - - — - = 8.05 3.04 +50.1 - -

1210512 3.0 21 384 ND (0.50) 0.007% 214 = - - 648 -8.9
MW-1645 11/08/12 24 24 1,940 6.18 —_ - 7.20 4,75 68.9 - -

12105112 - — -— 0.0079 38 7.32 3.98 41.9 -83.1 -3.4
HW-1650 11/08/12 1.4 0.99 413 1.41 - - 7.65 3.70 81.2 - _—
hW-1655 11/08/12 ND (1.0) 077 426 ND {0.50) — 757 2.95 720 - -
MW-167D 12/03/12 ND {1.0)  ND (0.05) 380 ND (0.50) 0,139 7.4 8.02 0.24 2173 - -
MW-16751 12103112 NDH{1.0) 05 1,430 442 {.0669 47 7.19 1.08 -58.6 - -
MW-16752 12/0312 ND{1.0)  ND(0.06) 369 ND {0.50) 0.0276 83 7.83 0.29 228.3 - -
R:lPGE.'-w‘fn.ﬂIey?ODOO’Jﬁmanﬁbasechportfng‘-n‘.ﬂscﬁReportslWes‘femﬁArea_?Of204.accr1h‘-fplw CH2M HILL 3ofb
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TABLE 4

Chromlum and Geochemical Indicator Parameter Data for Western Area and Selected Other Monitoring Wells

Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater of the Waslern Area

Pacific Gas and Electric Company Hinkley Compressor Sfation, Hinkley, Californla

Sample | Chromlum, Chramium, Total Nitrate (as  Manganese, Arsenlc, pH Dissolved Oxidation Deuterlum Oxygen 18
Locatlon Date  Type dissolved Hexavalent dissolved nitrogen) dissolved dissolved oxygen  reduction
sollds {TDS) potenttal
pol. Hg/lL mgfl mglL mgiL po/L mgil mV 0/80 /oo
MW-166D 12/05/12 1.4 1.2 280 ND (0.50) — - 7.89 1.48 -52.0 -
MW-1685 12/0512 1.8 1.5 1,170 63.2 -— - 704 1.07 25.1 - -
MW-169D 12108012 RO {1.0) 0.084 319 MD (0.50) - - 7.90 0.47 -164.1 - -
MW-16951 12/05/12 27 14 2,070 124 — 6.60 243 45.2 -
12426112 35 1.2 2,170 125 . .- 6.41 2.48 25.2 -
MW-16952 1210512 3.7 34 381 6.16 e - 7.64 327 -6.1 - —
MW-865 17Nz 5.0 48 1,380 16.0 — e 6.73 482 42.6 e
041012 59 5.1 1,300 15.8 — — 7.06 3.85 1311 - -
04/10142 FD 53 51 1,360 15.8 — - —_ -= -- - —--
07720112 5.3 4.8 1,350 153 - 6.84 6.18 53.7 -— -
10/18/12 4.8 4.5 1,380 16.1 - 7.6 5.79 57.8 ~-
10/18/12 FD 47 4.6 1,370 15.1 -— - - — - - -
MW-878 014712 3.4 27 1,220 1.2 - -- 7.41 282 485 - -
0411012 3.0 27 1,080 11.0 7.61 2.90 66.8 -
07124112 26 23 1,160 10.2 - 7.54 2.8% 65.1 - .-
10/18/12 3.1 3.2 1,340 3.0 — 748 269 40.8 -— -
hw-885 n1/18M12 6.1 5.4 1,310 15.4 - 6.95 4.48 69.8 -— -
0411012 5.9 5.3 1,240 153 - - 7.14 4.93 334
07/24142 52 4.4 1,250 15.0 -- 6.83 542 207 -—
07/2412 FD 5.3 4.4 1,240 15.4 -— -- e —
10f1212 5.0 49 1,270 16.2 -— - 6.92 570 1197 -- -
SA-MW-05D 02/08/12 3,900 4,300 - 5.90 ND {0.0005) 13 738 5.14 8r.8 -
04i24112 3,880 4,200 640 r.27 0.0011 1.4 7.34 6.51 a2.1 539 J2
08072 2,800 2,800 6.00 0.09 50 7.19 4.76 -31.7 —
041912 3,200 3,160 - 5.00 0.0016 1.2 7.23 g4 776 -— -
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TABLE 4

Chromium and Geochemica! Indicator Parameter Data for Western Area and Selected Other Monitering Wells
Conceptual Site Model for Groundwater Flow and the Occurrence of Chromium in Groundwater of the Weslern Area
Paclfic Gas and Electric Company Hinkley Compressor Station, Hinkley, Califernta

Motes:

0/00 differences from global standards in ppt
pgit miceograms per iter

mg/l. milligrams per fiter

mv millivolts

Sample Types:

FD fiekd dupficate, unless otherwise indicated all samples are primary sarmples

Resulls Flags:

— Analyle nol sampled

FQ Dissolved oxygen measuremant is outside of the expecled range and may nat ba indicative of In situ conditions due ko instrument malfunction,
J concenteation or reporting Emit estimated by laboratory or dala validation

ND not detected at showan reporting limit.

RAPGES s’i’ﬁkiey?GOOOSSBLD::!-abase\Repo:n‘:1gb‘,ﬁsc__Repo.rts‘.lr‘.«’es!am_Area__EO1204.acrdb‘fptw CH2M HILL S5of5
A Goochem guioon Q112013 10.35:18



Figures




RANITIC
OUTCROPS

iw-je7:
wlisio
DIORITE

ourcaop—Q

METAMORPHIC
UTCRCP

15— w1585 —

METARORNHIC | '
OUTCRO

JAIW-16951 |—
MW-16952T— It

KW:159D —o
MWH 59C
34-16 ©

14

DIORITE

(INTERMEDIATE -
OUTCROP

VOLCANIC ROCK)

d
[4
9
o
¢
3
=
- & z
I 5 -
2 PG&E L
% COMPRESSOR e :
/ > STATION s
3 s,
S —_— E ', 1
L4 e
£ ®y
] A
= *
5 B
— e —— g )-—_—-
&
S
o
M
i
|
(]
{
= y = [l = _ - , e
Drrzsts Wad3 with recsnd {2011-2012) chromm Sirr iried suifasa drainega b
@ direcsuns above 3.1 mirrograms per e and areund Hinklzy Valay
& Ehfing Groundsziaf Morodng Well oats, Appronimate Surace Tracs of Lock Fafl
©  Hea Ciourdazts Moonidng Wels (Stamzs etal, 2001)
Bedrock auicrops pAmardy conekd of metamophi,
Aggroximas ouTng of Civi) or Cr{T) g - ot i N
i Uip ot AciPar ascoedng YoU 55 D gren®a, o Sioriid rochs udass oharaiea rigt=d
30 and 2.2 pa L, revprcliiely,
Thivd Quarae 2012
Approrimaw 10 g3 Levtne of
e CI{V1) 06 Co{Vpconcenyatians In Upper
Aguice, Thind Craries 2012
Appeovimata B0 pgL cuitne
of Cx{V1) < C{T)
ouncenratons in Uppar
AnquFer, Third Quartsr 2012
0. 2,000 4,000
_ Feel
FIGURE 1

SITE LOCATION MAP

CONCEPTUAL SITE MODEL FOR GROUNDWATER
FLOW AND THE CCCURRENGE OF GHROMIURU IN
GROUNDWATER OF THE WESTERN AREA
PACIFIC GAS AND FL ECTRIC COMPANY

HINKLEY COMPRESSOR STATION

HINKLEY, CALIFORNIA

Ba0H 'N.I.Fﬂ.ESE)IIHWED,SUPFC‘RF\'ESTE’RN lFERR’_F‘QHf@GLSI'I'E,LDCA'h‘:IH KD REATIINYACE VAT T 431 52000

SN GHZMHILL



lron Mountsn
[Comgosad Privarifp ol
Mtz arp!

-—
hd

-~

LEGEHD

Groundwater Flow Disgslion
Valer Tabla

Limt of Fleod P.a'n Agufer as defined by the
United States Gea'ogical Sutvey (USGS, 2004)

| Chramiim lsezencentration Conleurs
—— - Approxmate oitina of Cr{Vl) or Cr{T}in Snataw Zona

of tre Uppet Aquiter exceéding background va'uss of
a1 and 32 pgl, respactvely, Thrd Quarter 2012

Approsémate 10 pgfl ottt rie of SV of Ce(T)
concentrations in Sha’ow Zone of the Upper Aquier,
Thied Quarter 2012

Approxmats 50 pg L cut’neal CriVIl) o CiT)
concantrations in Shatow Zene of the Uppar Aqu'fer,
Third Quarter 2012

FIGURE 2
WESTERN AREA

CONCEPTUANL SITE MODEL

CONCEPTUAL SITE MODEL FOR GROUNDWATER FLOW
AN THE RRENGE OF CHROMUNM 1M GROUNSDINATER
OF THE WESTERN AREA PACIRG GAS AND BRECTRC
COLPANY COMPRESSOR STATION, HHPLEY, CALFORIAA

P . - e CH2MHILL

FE IR QTR Hoky Werchon CRA VAN C181Z1) Wng



/

Park Ava

. SHALLOW BEPROCK
-

L]
a z “&"&‘ergn o
>
3 B T
H e
.i ey .
B, S ]
- 184S
3 =, _? WA AP

Legend

@ bz groodeater mofuring wH bedins
Drmests wils wift resert 20112512 chms
2 GuTosatcdiggl
Poprouirata oodrs dhCrivl o Gt
I Saor Zora o T4 Upper AQTar ere=iTg
Pacigmardvaves ol ) fand 32400
. wpabeinrady, Trrd Quwiar 3212
fppronieata 10 1L euiire o
e OWYjr CT) conen-tratara in SPX05 200n

Summersat Rd

of o Ugpes Aouler, Thnt ©_5sr 2312
Appriaieats 5019 0kna
Gy €2 EAT)
In Shalie Tere of B Uygkr
B, Thed Barer 2012

= L Srepiind moiss draraga in

e e o arount Hrbbes Valey

Eoprosimaty Burtace Tracn of Lotk hart
Fag(Sarc sty KON

Fopronate Lmt of Satraiad Ahvd Uggar Aadsr

E
3
£
x
MBS,
— Wyeisss 3
s Higharay 58 R P
R ) 3
' z
*, 51—15 =
oo*!r,, H
=
;‘:’a ul

b

Appratata Uimk of Flocgds 1 Aeier
Prrasty Mesozor: Oate D

Oier Matarorg i Uk Priaty Gencdss
Marbie, Bng O_arzr2

POSE Campressad Biabon

Coerty Pare’s

2 Soure
Gatieps Map of B2 Barsiow ard Da
15 minn s qad-aghs (0 b3, 2008}

N ) pgle riomgrTs par e

i

pakcres B

0 1,000 2,000
Fesel
FIGURE 3
WESTERN AREA GEOLOGLC
FEATURES

+
.
— H-SE752 . e + W55
|- Lrv-18D ;= LS (F
: ry .
v, 3
- ey ks :‘ Tareca B ,
d ' ", [ L L
| sMALLOW BECROCK W55 e |
e RO ALLUVIAL AQUIFER — A0-158G !
SERER f— 1650 J
b 3445 I
{ RY-1BIE 7
y j EM‘ 1800 l’
el —} [ELRTAL ';" =
= 4 ’ Z
— WHIENS 2 =
heNAB3D L s K H
: 3 :
l’ L
s-‘____hh ', %
4, =
METAMORPHC . .
OUTCHOP ', LIRSS
’
’
4
I"
I-"
\
’
"' i
- A id )
K’
T §
d 14
k] ?
A H : /

Harvay Rd

CONCERTUAL S+TE MOUEL FOR GROUWDWATER
LN A THE OCCURRENCE OF CHROMWUM N
GROUSTS A ER OF 1 HE YESTERN AREA
PACHTC GAS AND ELEGTRC COUPANY

H7#1EY COVFRESSOR STATION

H.IG1EY, CALFORKIA

OO AFTILE R T H (T SURPIRI AES TERN ASER FEPCAT 150 WEET)

T AL R AT D00 P WS TE AEA L

VAT FRAT vt TSN 1 AT

CHZMHEL



P LI R R b Ll

watloy Viaw Il
Ao R
- |

g e A L)
e —

HOTES: i

Presectors CA £, 2 Par'd KADEY FesiZnra V

5z Dada Sauces Erpads and CHAUALD, Baprre ter P12
i

-Westem 'ﬁre’a BL“’S’“ =
i ‘.}ZJ

3 mﬁ:swsau 7]
‘ ‘T A H
el iET anslem Areacm Y
i

Fltwer Ry
e

o Yoy Wals R L e e g e

!
!
leiiesol

Western Area F

b

V!liestem Areasg_
I

3- - 10-
35(‘3_

i)
3531

D] ?’ jﬁL LINE7AB

w?zt.em; i1

] q’xi\ iWestam*Area'A‘ o
30 -:.wmn
Y45

I,- LRSS

15T
Viestam

=

;_-.n,i;,a AreaF*

Compressor

-' I

$tation

Yiels by Yeel Type
& paiErn Vel
B Dorssio Sugy Vel L I
o Fadt
G {sesEn —mm Daed s ki
| P prpiny Baunaa &8 08 [otadWWhim Doncessd

e

—_—

Crrertart Phome (Third Oader 3812)
= i .97

Kl
BRI DorestcWes ntiRecenl (112805 CACT mate> A ped

(o peg o nd dring s bashesho s

=3 B
Pacifc Gas & Elaclic SITE LAYOUT AND
Groundaater Remadiaton Project LINES OF GEOLOGIC SECTION 4
Hnizy, Ca'foma
BY: losTE
s et imrr i""’m o T




e 14 S S

E

17 Vi metapes,

L CAOLY KL RS,
L B £ T RETER S

i T

rrerimiET
frmrt e Ryt PO

24%

o Vierical Evag 3te
140
1 ch v B heel

49 A

o

Lt
bt L

St by & 1 Eerd

[T B e
3wy g L

Akl




Aquifer, Third Quartar 2012

(Stamos etal, 2001)
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Legend
&

Reporied Groundwater Elavation

Measuring Point

Approimate 50 pg/L outtine of Cr(V1) of CR(T}

] concantrations in [he Shallow Zone of the
Upper Aquifer, Third Quarter, 2012

Approximale 10 pg/l outline of GCr{Vl) or CR{T)
concentrations In the Shalow Zone of the
Upper Aqufer, Third Quarier, 2012

Approximate ouliine of Cr{Vi) of CR(T)in
) Shalicw Zona of tha Uppar Aquiler exceeding
= background values of 3.1 and 3.2 pgll,
Respectively, Third Quarter, 2012

Polentiomatric Elevation Contours
(feel above mean sea level, 10 Tt contour interval)

Approximate Surface Trace of Lotkhar.

TP Fault (Stames et al., 2601)
Y General Groundvrater Flow Direction

Moles:

1. Locations of wals ara appronimale and soma were repoited
1o the nearest 1/16th tract. As such, conlours &6 approzimate.

Z. Groundwater alzvaton data ara from tha Unted Statas Geological
Survay (USGS, 2004) and USGS Vates Resowces of CAnwebsite
Hip fiwaterdata usgs gov/ratrais'mais

3. Data posted are kom 107171958 thiough 15/1959,

4_Bachgeround phola is.
An aafial photograph from 1958-1854 ks nol avalabla.

5 poyfL = micrograms per [ter,

N O 2000 4000
| p——}

rom 1968 snd is provided sofey for reference.

FIGURE 16

GROUNDWATER ELEVATION
GONTOURS IN UPPER AND
LOWER AQUIFERS,

WINTER 1958-1959
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Notes:
1. Flow dlrections and gradients are from 25
synoptic measurements from 3/1991 to 5/2002.
2. Directional data are binned into 10 degree increments.
3. Location of the well triad Is shown in the inset map.
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GROUNDWATER FLOW DIRECTIONS
AND HYDRAULIC GRADIENTS FOR

02-04, 02-02 AND 03-01A
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1, Flow directions and gradienis are from 27 synoptic
measurements from 9/1990 to 8/2002.
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data are in the insets.
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GROUNDWATER FLOW DIRECTIONS
AND HYDRAULIC GRADIENTS FOR

35-05, 02-02 AND 03-01A
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Notes:
1. Flow directions and gradients are from 25
synoptic measurements from 11/1988 to 7/1896.
2. Directional data are hinned into 10 degree increments.
3. Location of the well triad is shown In the inset map.
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DECLARATION OF DENNIS MASLONKOWSKI

I, Dennis Maslonkowski, declare:

1 am employed by CH2M HILL Inc., as a Senior Technical Consultant. T am licensed by the State of
California as a Professional Geologist, Certified Hydrogeologist, and Certified Engineering Geologist.
My resume is attached to this Declaration as Exhibit A. Pacific Gas and Electric Company has
engaged CH2M HILL to assist PG&E in connection with issues surrounding the chromium plume in
Hinkley, California. I have worked on issues related to the chromium plume from May 2001 through
July 2006, and again since August 2012. I was asked to provide my professional opinions related to
technical issues including the use of hydrogeologic data in the interpretation and drawing of plume
maps, the appropriateness of using domestic well data for plume delineation, the extent of naturally
occurring chromium in the Hinkley Valley, and the statistical analysis of groundwater monitoring

data.

My opinions are that:

a) The arbitrary and inflexible requirement to draw plume boundaries by connecting all
wells that are within 2,600 feet preciudes the use of professional judgment based on
circumstances in the field. CAO ordering provision 1.C.2.f requires that plume
boundaries must be drawn to connect any monitoring well located within one-half mile
(2,600 feet) of any other monitoring well having chromium concentrations of 3.1 ppb
of hexavalent chromium or 3.2 ppb of total chromium. This requirement, based solely
upon a criterion of distance, constrains the interpretation of the extent of the chromium
plume boundary by limiting or excluding a more technically sound interpretation based
upon site empirical data (such as geological and geochemical data, groundwater
gradients, and chromium concentration trends) and professional judgment. For

example, the teport, “Conceptual Site Model for Groundwater Flow and the
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b)

Occurrence of Chromium in the Western Area” (CH2M Hill and Stantec, 2013)
provides compelling information supporting the argument that the groundwater
southwest of the Lockhart Fault that contains chromium is geochemically distinct from
groundwater in the central Hinkley Valley area and should not arbitrarily be considered
to be associated or connected to the chromium plume just based upon distance and

proximity to the chromium plume.

Excluding hydrogeologic data more than three years old may result in an incomplete
understanding of the nature and extent of the chromium plume and incorrect
interpretation of the hydrogeologic site conceptual model. CAO ordering provision
1.C.2.h stipulates that only data collected within the past three years can be used to
suppott an argument that groundwater is not related to PG&E’s plume. Following this
requirement could prevent the use of appropriate, validated and representative
hydrogeologic data including long-term groundwater water level data, aquifer test
results, long-term water quality trend data (for both chromium and other water quality
parameters), geologic logs from previously constructed wells, and prior data presented
in technical reports prepared by the USGS, Mojave Water Agency and others. This
older data is critical to providing a historic understanding of the extent of the plume
and provides context for more recent data observations. A thorough interpretation of
the plume extent and adequate understanding of the hydrogeologic conceptual site
model would be lacking or incomplete without this older data. There is a high
likelihood of erroneous technical conclusions when all data more than three years old is

excluded from consideration.
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¢) Itis not scientifically appropriate to apply a background study value from one area to

another location. CAO ordering provision LA.1 requires sampling of domestic wells in
“other areas outside of the currently identified primary contiguous plume boundary
that may show anomalous or otherwise unexplained concentrations of chromium in
domestic wells”. This is a very broad requirement suggesting that domestic wells may
be sampled in areas with a high probability of having naturally-occurring chromium in
groundwater beyond the area within the Hinkley Valley previously used to establish a
background chromium value. However, the CAO would require PG&E to apply those
original background study values to areas outside the Hinkley area that were not part of
the original background study area. This technical inconsistency could result in the
presumption that chromium concentrations detected in a domestic well above the 3.1
ppb hexavalent chromium value are related to the plume, when in fact the chromium

could be from a natural source of chromium.

In September 2004, PG&E submitted the “Work Plan — Revised Chromium
Background Study at the PG&E Compressor Station, Hinkley, California” (CH2M
Hill, 2004). The 2004 Work Plan defined the areas where background groundwater
samples would be collected, which were entirely within the southern area of the
Hinkley valley. It is not technically appropriate to apply a background value calculated
for one area (e.g. the southern area of the Hinkley valley) to groundwater samples
collected from other areas that were not even part of the original study (e.g. the north
area of the Hinkley valley, Water Valley, and the arcas east of Lenwood Road (part of
the Mojave River Floodplain). The northern area of the Hinkley valley and Water
Valley are down-gradient of the southern area of the Hinkley valley. At least a portion

of the groundwater in these valleys is likely not associated with recent groundwater
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d)

flowing from the south. There are several lines of evidence indicating groundwater
currently in the n area of the Hinkley valley basin (particularly north of Sonoma and
Salinas Roads) and Water Valley is not associated with recharge from the south that
would have occurred after 1952 when the chromium release occurred at the
Compressor Station. These lines of evidence include the absence of tritium in
groundwater samples collected to the north and the very low concentrations of total
dissolved solids (TDS) and nitrate in northern groundwater samples compared to the
very high TDS and nitrate in groundwater in the vicinity of Thompson Road. The
existing groundwater gradients in the northern area of the Hinkley valley indicate
groundwater velocity is very slow. Under current conditions, groundwater flow from
the south near Thompson Road to the north near Red Hill is likely more than 50 years

and potentially more than 70 years old.

Chromium is found naturally occurring in groundwater throughout the State of
California, including in the Hinkley area. Naturally-occurring hexavalent chromium
has been reported to be present in groundwater systems in the Mojave Desert and
globally with naturally-occurring concentrations sometimes exceeding 50 micrograms
per liter (ng/L) in alluvial aquifers in the western Mojave Desert (Ball et al., 2004,
Izbicki et al., 2008). Within the Centro subarea of the Mojave groundwater basin, the
Mojave River floodplain aquifer provides much of the groundwater recharge for the
Hinkley Valley. This aquifer is used extensively by others for water supply, including
municipal systems for communities upstream of Hinkley. As documented in the “Work
Plan for Evaluation of Background Chromium in the Groundwater of the Upper
Aquifer in the Hinkley Valley” (Stantec, 2012), municipal water systems upstream of

Hinkley have sampled their respective water supplies for hexavalent chromium
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including the cities of Hesperia, Apple Valley, Victorville, and Adelanto. Hexavalent
chromium is present in these water systems at concentrations as high as 6.3 pg/L in the
Apple Vailey South system (Golden State Water Company, 2010) and 16.1 pug/L in
Hesperia (City of Hesperia Water District, 2010). As documented in the Western
Report, chromium is also present in groundwater immediately up-gradient of the
PG&E Compressor Station, on the west side of the Lockhart Fault. Hexavalent
chromium was detected in monitoring wells instatled by PG&E at concentrations up to
8.0 ng/L at locations up to one (1) mile to the west. The groundwater on the up-
gradient side of the Lockhart Fault containing hexavalent chromium flows to the
northeast, towards the area of PG&E’s chromium plume (CH2M HILL and Stantec,

2013).

The historic pumping from the 1950s to 1990’s and current agricultural pumping have
limited the potential for groundwater flow and chromium plume migration to the North.
Since the 1950’s, groundwater in the southern area of the Hinkley valley basin has been
pumped extensively for agriculture. As documented through aerial photographs
provided in the “Conceptual Site Model for Groundwater Flow and the Occurrence of
Chrominm in the Western Area” (CH2M HILL and Stantec, 2013), extensive
agricultural operations have existed continuously in the southern area of the Hinkley
valley since the 1950s, particularly in the area of the Desert View Dairy (DVD) and
immediately north and south of the DVD (similar to the locations where PG&E

currently farms at Agricultural Units — AUs).

A substantial decline in groundwater levels occurred in the southern area of the

Hinkley valley basin between the 1950°s and the 1980’s. As discussed in the Western
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Report, these conditions have been documented by numerous authors including the
California Department of Water Resources (DWR, 1967 and 1983) and the United
States Geological Survey (Stamos, 2001). As shown in the DWR repotts, a significant
hydraulic depression developed in the southern area of the Hinkley valley basin with
the lowest groundwater levels reportedly in the vicinity of the DVD. The hydraulic
depression can be interpreted to suggest the complete capture of groundwater within
the southern area of the Hinkley valley basins. During this time period there was little

to no movement of groundwater to the north.

As shown on the aerial photographs provided in the Western Report, the current
farming conducted by PG&E in the vicinity of the DVD is not inconsistent with the
acreage farmed by others since the 1950°s. As documented in the monthty reports
presented to the Water Board, the current pumping conducted by PG&E 1s providing
nearly complete capture of upper aquifer groundwater (A1 and A2 zones) near

Thompson Road.

Finding 12 in the CAO states that the chromium plume could have traveled 7.32 miles
based on a simple groundwater velocity calculation. However, the Finding ignores the
fact that Hinkley valley groundwater was heavily pumped for agricultural purposes for
many years. The velocity calculations do not consider any historic agricultural
pumping and pumping depressions created by this pumping; therefore, do not provide a

reasonable or accurate assessment.

Significant differences can exist between data obtained from domestic weils and monitoring
wells. For example, monitoring wells typically have short (10-15 feet) well screens, polyvinyl

chioride (PVC) casings with factory milled slots and carefully selected filter pack, non-stainless
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8)

steel pumps and other materials, and known installation details and history. However,
domestic wells often have long well screens (100 feet or more), steel casings with handmade
slots created in the field and sometimes no filter pack, stainless steel pumps and materials that
can contribute hexavalent chromium to water samples, and unknown installation history and
details. These significant differences in purpose and construction make the comparison of the
testing results between monitoring and domestic wells inappropriate and not technically sound.
In some cases, water level data obtained from a domestic well could result in the interpretation
of a groundwater gradient contrary to the actual groundwater flow direction, resulting in
serious errors in the understanding of site conditions. Basing plume boundaties on arbitrary
and artificial requirements such as the requirement to include domestic well data and/or {o
exclude all data more than three years old, ignores important factors such as technical
judgment, site-specific conditions, and groundwater flow. Plume delineation using snch
methods would be technically unsound. The requirement to draw the piume around domestic
wells with chromium concentrations above 3.1 ppb would drastically expand the apparent size
of the plume by including multiple areas where monitoring and domestic wells are either non-

detect for chromium or contain chromium levels below background levels.

Statistical trend tests, if used solely by themselves, without the consideration of all relevant and
representative hydrogeologic data, are a very poor trigger for requiring monitoring wells. This
is particularly true when no lower limit chromium concentration is specified for the required
magnitude of the increasing trend and the chromium levels are below levels identified as
natural background by the Lahontan Board order. The statistical tests by themselves do not
provide any indication whether the chromium concentrations or any increasing chromium trend
observed in the well sample data are related to PG&E’s plume. For example, a small increase
in chromium concentrations, particularly at levels identified as below natural background by

Lahontan Board order (such as from 0.1 ppb to 0.2 ppb over six months), does not demonstrate
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the arfival from any particular source of chromium. There is simply io rational justification for

using such a trending analysis, by itself, as the sole basis for requiring new fonitoring wells.

1 declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct and that this Declaration was executed on February 7,

2013, at Oakland, California.

| {V AV

» 'Dennis P. Maslonkowski
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Zone and at the Water-Table Interface, El Mirage, California. Cooperative Water Resources Study
submitted to Lahontan Regional Water Quality Control Board, December, 2008.

Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001. Simulation of Ground Water Flow in the
Mojave River Basin, California. U.S. Geological Survey Water Resources Investigations Report 01
4002, Version 3. Prepared in cooperation with the Mojave Water Agency.

Stantec, 2012b. Work Plan for Evaluation of Background Chromium in the Groundwater of the Uppe
Aquifer in the Hinkley Valley Prepared for the Pacific Gas and Electric Company, Hinkley, California.
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DECLARATION

(DECLARATION OF LARRY HILSCHER)



DECLARATION OF LARRY HILSCHER

1
1 Lany Hilseher, deckare:
4
P am emploved by CH2M PHET Ine.as a Statistician i the Fovironmentad Services group. Fama
degreed statistician with an M5, degree in Statisties from the Uipdverstty af Toxas ot Austin which was
- preceded by an MLS. degree in Chemistry trom Texas A&M Tiniversity in College Station. Ny resumie
i attached w this Declaration as Exhibit AL Pacitic Gas and Flectric Company hits engaged CH2M
I w assist PGRACin conmection with issties surrounding the chromium pline in Hinkley,
California (CA). 1 was asked to provide my professional opinions related o statistival data evaluation

psltes.

- My opinions are that:

Flie CAD requirement for new well installation swhen an increasing tend s identified does not ensure |
strone Hnkage with backgroumd exceadances. The CAG stipulates that a statistical test, such as the

Mimnre Kendall test, be used to determine it there is an inereasing trendd and that sehere s increasing
aend is identified. additional monitoring welts are required to be instatled. The Mann Kendali wend

west s often used o provide information on temparal concentiation patterns i groundwates wells

o stupport interpretations of other statistical tests such as confidence. toleranee. and prediction

intervals, 1Cis ot iypical to see o trend test osed s trigger Tor substantial resowree expenditures,

One contributing reason tor this is the Jikely false positive sate associated with this test. A tpical

| sieniticance level of 0.03 s psext with the Munn Kendalb test Phis level resubts i o dikely e
positive rate of 3% for conclusions of increasing trends i there s actiatly no e existing i the
target population, that is, the true overall growkdwater conditions for the svells being evabuated. Fhus

iFone begins with random data, which represents @ population absent of true trends. one has the

expectation of 3% sipnilicant increasing conclusions. An expectition ol 5%, does not mein tht ;




exactly tive pereent will vecur each time tthere conld be maore ar less). but it does offer the imest kel

aiilvonie.

Further. the vonclusion of a significant increasing temporal trend stepis from an inereasing patters in
the sample data, but it neither addresses the magnitude of the concentration increase nor the pofentiad
- timetahle foran exceedance of an applicable concentration threshohd. Tor that reason. it 1s sugprising
that asignificamtly inereasing trend alone woubd be grounds fov weell instadlation, The statistical vend
test by itsell does not provide any fndication whether the cheamium CONCCIETAEIONS 01 NN RISy
chromium trend in o well we related to PG&Y or any other specitic sowree, For exanple. i small
inerease i chromium concentrations, partivatarly at fevels identified as betow naturat backeronad
tsuch as From 0.1 pphto 0.2 ppb over six momths), does not dentonstrate the arival from any

particular souree of chromium. A statistical trend test by itselt swhen the chrominm levels are below

Fevels identified as natwral backeround ewithout considerivg all o the relevant dataand exercising
professional judpment) could be a poor predictor of lovations that mizht eventually exeevi

beickeround and would therefore he avery poor trigeer for reguiring nimitoring wells,

Fdeclare under penalty of perjury under the Eaws o the State of Calitornia that the foregoing s ae

and coreeet and that this Dechuation was exceuted on Febriay 7, 20130 ar Auasting, Tesas,

/t:«vij

Farey Flilseher
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JUAN M. JAYO (SB#71337)
P.O. BOX 7442

San Francisco, CA. 94120
Phone: 1(415) 973-2193

Fax: 1(415) 973-5520
Email: jmj8@pge.com

TRACY J. EGOSCUE (SB#190842)
EGOSCUE LAW GROUP

3777 Long Beach Blvd. Suite 280
Long Beach, CA. 90807

Phone: 1(562) 988-5978

Fax: 1(562) 988-5802

Email: tracy@egoscuelaw.com

J. DREW PAGE (SB#146437)

LAW OFFICES OF J. DREW PAGE
11622 El Camino Real, Suite 100
San Diego, CA. 92130

Phone: 1(858) 433-0122

Fax: 1(858) 433-0124

Email: drew(@jdp-law.com

Attorneys for Petitioner
PACIFIC GAS AND ELECTRIC COMPANY

STATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD

No.

IN THE MATTER OF LAHONTAN REGIONAL REQUEST FOR SUPPLEMENTAL
WATER QUALITY CONTROL BOARD EVIDENCE

CLEANUP AND ABATEMENT ORDER NO.
R6V-2008-0002-A4

This Request for Supplemental Evidence pursuant to California Code of Regulations, Title

23, § 2050.6 is made regarding a previously filed and currently pending Energency Stay;

iy
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Petition for Review; and Memorandum of Points and Authorities in Support Thereof (“Petition
and Request for Stay”) in the above entitled matter and is respectfully submitted to the California
State Water Resources Control Board (“State Board™) on behalf of Pacific Gas and Electric
Company (“PG&E” or “Petitioner”).

On March 26, 2013 and subsequent to PG&E filing the pending Petition and Request for
Stay, the Lahontan Regional Water Quality Control Board (“Regional Board”™) issued Comments
on the Workplan for Manganese Investigation (Investigative Order No. R6V-2012-0060)
(“Manganese Investigative Order”) and New Investigative Order No. R6V-2013-0026 (“New
Manganese Investigative Order™) with respect to the Hinkley Compressor Station located at
35863 Fairview Road (APN 048S-112-52) in Hinkley, California (the “Facility”). A copy of the
New Manganese Investigative Order is attached as Attachment 1.

1. The Request for Supplemental Evidence is Being Made As Soon as it Became

Available
This New Manganese Order was not available when the original Petition was filed, and
PG&E is submitting this request as soon as possible.

2. Detailed Statement of the Nature of the Evidence

In filing the Petition and Request for Stay, PG&E challenged the Water Board’s practice
of specifying detailed requirements for reporting technical information and data as well as
arbitrary plume depiction requirements pertaining to plume monitoring. Because the New
Manganese Investigative Order continues both of these practices, PG&E is asking the State Water
Resources Control Board to add the New Manganese Investigative Order to the Administrative
Record. This supplemental evidence in the form of a subsequent Regional Board order is offered
as evidence of a repeated action that is challenged by the pending Petition and Request for Stay.

The Regional Board issued an initial Manganese Investigative Order on December 21,
2012 requiring PG&E to submit a workplan to further define the location of naturally occurring
manganese that is mobilized in groundwater as a result of PG&E’s in situ groundwater

remediation project in Hinkley (known as the In-situ Reactive Zone (IRZ)). PG&E submitted the

-2
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required workplan (“Workplan™) in a timely manner. In response to the Workplan, on March 26,
2013, the Regional Board acknowledged that PG&E fully complied with the requirements of the
Manganese Investigative Order, but issued the New Manganese Investigative Order commenting
on and approving the Workplan and requiring significant modifications. The New Manganese
Investigative Order required that PG&E create new manganese plume maps based on arbitrary
requirements and without scientific or factual justification that would artificially expand the
plume depictions.

PG&E asks that the New Manganese Investigative Order be added to the record on review
of Cleanup and Abatement Order No. R6V-2008-0002-A4 because it indicates a pattern of
regulating PG&E remediation related activities that are in contravention of the California Water
Code. The reporting requirements in the New Manganese Investigative Order detail PG&E’s
reporting of technical and scientific information in such a manner as to effectively remove
professional judgment and analysis. Specifically, contour lines are directed to be drawn around
all points with 390 ppb of manganese or greater within 500 feet if there are no data points with
lesser concentrations. PG&E does not object to reporting information that is supported by
evidence and technical information, however the New Manganese Investigative Order goes
beyond this by directing plume delineation based upon the absence of data. The New Manganese
Investigative Order contains no scientific or factual justification for these requirements. As
outlined in PG&E’s pending petition, the previously challenged order follows the same
unsupported practices. Therefore, PG&E requests that the New Manganese Investigative Order
be added to the record for PG&E’s pending petition. PG&E believes that the New Investigative
Order demonstrates the need for State Board action on PG&E’s pending petition and request for
an immediate stay.

3. A Copy of this Request has Been Sent to the Lahontan Regional Board

PG&E mailed a true and correct copy of this Request for Supplemental Evidence by
electronic mail and overnight mail on April 26, 2013 to the Lahontan Regional Board at the

following addresses:
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Patty Kouyoumdjian, Executive Officer

Regional Water Quality Control Board Lahontan Region
2501 Lake Tahoe Boulevard

South Lake Tahoe, CA 96150-7704

Kim Niemeyer

Counsel for the Lahontan Regional Board
State Water Resources Control Board
Office of Chief Counsel

P.O. Box 100

Sacramento, CA 95812-0100

)
Dated: April & (I ,2013 J. DREW PAGE
LAW OFFICES OF J. DREW PAGE

By:D /%/-

REW PAGE
Attorneys/for Petitioner
PA GAS AND ELECTRIC COMPANY

Dated: April 52 ¥, 2013 TRACY J. EGOSCUE
EGOSCUE LAW GROUP

By

Attorneysd for Petitioner

: T
TRA(\,\Y@GOSCUE
PACIFIC GAS AND ELECTRIC COMPANY




ATTACHMENT 1

COMMENTS ON WORKPLAN FOR
MANGANESE INVESTIGATION, PG&E
COMPRESSOR STATION, HINKLEY, SAN
BERNARDINO COUNTY (INVESTIGATIVE
ORDER NO. R6V-2012-0060) AND NEW
INVESTIGATIVE ORDER NO. R6V-2013-
0026
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Lahontan Regional Water Quality Control Board

March 26, 2013

 Sheryl Bilbrey
Pacific Gas and Electric Company
3401 Crow Canyon Road
San Ramon, CA 94583

COMMENTS ON WORKPLAN FOR MANGANESE INVESTIGATION, PG&E
COMPRESSOR STATION, HINKLEY, SAN BERNARDINO COUNTY
(INVESTIGATIVE ORDER NO. R6V-2012-0060)

AND NEW INVESTIGATIVE ORDER NO. R6V-2013-0026

Lahontan Water Board (Water Board) staff has reviewed the document “Byproduct
Plume Monitoring in IRZ Areas” for the PG&E Compressor Station in Hinkley. The
Workplan, prepared by Arcadis, was prepared in response to Investigative Order No.
R6V-2012-00860 requiring additional byproduct plume delineation in the upper aquifer.
The Workplan proposes two sampling and monitoring well installation layouts and
recommends the one proposing the fewer monitoring wells. The Workplan also
proposes a tracer test in the Source Area IRZ to begin four months after Water Board
approval of the Workplan. Investigation results will be presented in a technical report
upon completion of the tasks. Water Board staff accepts the Workplan with the
following modifications in response to discussions with PG&E and the Hinkley public.

This letter acknowledges PG&E's full compliance with the requirements of Investigative
Order No. R6V-2012-0060.

Water Board staff has the following comments, direction, and modifications concerning
the Workplan. This letter also contains a new Investigative Order requiring PG&E to
submit additional technical information and modified Byproduct Investigative Reports.

Monitdring Well Layout

1. The first proposed sampling and monitoring well installation layout is accepted for
Areas 3 (southwest) and 5 (east).
2. The first proposed sampling and monitoring well installation layout is modified as
described:
a. Area 1 (north) — Install two monitoring well pairs that are outside the
capture influence and either between or south of extraction wells EX-21

Pe1en G. Punrxney, ciaR | PaTTy £. KOUYOURDJIAN, EXEGUTIVE OFFICER

2501 Lake Tahos Bivd . So Lake Tahos, CA 96150 | www waterboards ca gov/iahontan
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3.

and EX-22. If neither situation is possible, instali just one monitoring well
palr between EX-21 and EX-22.

b. Area 2 (west) — Install proposed monitoring well pairs E1 and F1 to close
the gap in this area. ;

c. Area 4 (south) — Install monitoring welis in the deep zone of the upper
aquifer to compliment shallow zone wells MW-17 and MW-39. These
additional monitoring wells should be able to detect if a southern-migrating
byproduct plume or tracer is being acted upon by ten water supply wells
used for the Compressor Station and remediation purposes.

Monitoring wells installed in the deep zone of the upper aquifer shall have a
screen length of no more than 15 feet.

Tracer Test 1

The Workplan proposes to conduct a tracer test in the southernmost injection wells on
the Compressor Station property to evaluate byproduct migration. Water Board staff
concurs with the proposed tracer test to evaluate the potential threat of byproducts to
domestic wells located west of the facility property. The following comments are
provided to either clarify the tracer test monitoring program or to specifically identify or
clarify tasks not mentioned in the Workplan.

1.

2.

Tracer testing in the Source Area IRZ shall be consistent with past tracer tests
conducted in terms of volume or mass injected in October 2007.

The detection limit for tracers in groundwater shall be set at less than 10 ppb
(<10 ppb).

if rehabilitation of wells SA-RW-11 and SA-RW-12 does not achieve the past
injection capacity of at least 10 gpm, tracer injections shall be moved north to the
row of wells containing SA-RW-5, SA-RW-6, and SA-RW-7,

Add the following southern monitoring wells to evaluate potential tracer migration
southward towards water supply wells: MW-39, MW-78S/D, and the two new
deep zone monitoring wells in Area 4,

Should monitoring detect tracer in any of the proposed northern monitoring wells
(SA-SM-08, SA-SM-04, or SA-SM-11), monitoring shall be stepped out to the
next row of monitoring wells to the north. if tracer is detected in the next row
containing well SA-RW-05S/D, monitoring shall continue to be stepped out
northward.

Should monitoring detect fracer along the western facility boundary in new well
pairs H or G or in well SA-MW-26S/D, monitoring shall be stepped out to the
west to domestic well 02-02A.

if tracer is detected In either SA-MW-26S/D or SA-MW-16S/D, monitoring shall
continue to be stepped out northward and westward.

Should tracer be detected in SA-SM-285/D, monitoring shall continue to be
stepped out northward and westward.

Should tracer be detected in any of these western monitoring well pairs, SA-MW-
28S/D, MW-67, SC-MW-118/D, or SC-MW-128/D, monitoring shall ba stepped
out to the west to include domestic wells 35-03 and 35-04.
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Tracer Test 2

Water Board staff request a second tracer test be implemented in the western area of
the SCRIA to evaluate buiging of byproducts that potentially threaten domestic wells on
Mountain View Road. The second tracer test should be implemented on the west end of
injection wells containing SC-IW-32 since there are no existing monitoring weils located
to the west to detect potential bulging. This test can began following installation on
proposed monitoring wells E and F in proposed Area 2. If tracer is detected in either
proposed monitoring well pair E1 or F1, step out monitoring to the north and west
directions.

Tracer Test Monitoring

The Workplan states that following implementation of the tracer injections, sampling wif!
be conducted on a quarierly basis. Water Board staff believes this sampling frequency
is not frequent enough or consistent with prior tracer tests.

The Water Board is requiring that PG&E comply with the following monitoring program
for both tracer tests:

A. Maintain a log of the date, volume and concentration of the tracers
{fluorescein and/or egsine) injected to groundwater. Record the volume of distilled
water injected for dilution of initial injected concentration, if used. Calculate the
diluted concentration of tracers following distilled water injection. Southern tracer test
should be started by July 5, 2013. Northern tracer test should begin by July 26,
2013.

B. During tracer testing, maintain a log recording the date, time, monitoring or
extraction well location, and measured tracer concentration from field probes or note
color observation.

C. Collect monthly groundwater samples for the first three months after tracer injection
to groundwater. Sample collection can be reduced 1o a quarterly frequency (once
every three months),

D. Collect groundwater samples from monitoring wells for laboratory confirmation of
fluorescein and eosine. The reporting limit for each constituent shall be 8 ppb for
eosine and 2 ppb for fluorescein.

E. Following injection of tracers, concentrations will be monitored in the first row of
downgradient monitoring wells, If tracers are detected, additional downgradient and
cross-gradient monitoring wells must be sampled in the subsequent sampling event
until the non-detect boundary line is defined. Where detected, tracers must continue
to be monitored in subsequent sampling events, until the concentrations decline
below 10 micrograms per liter for at least two consecutive quarterly sampling events.
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Reporting

1. The minimum font size on figures and tables shall be @ points,

2. Future site conceptual models shall not depict the Lockhart Fault as being on the
ground surface since it is not an active fault with known surface features’.
Dashed lines can be used with an explanation that the fault trace is inferred.,

3. All references to manganese data in text or on figures must be shown in tables.

4. Future geologic cross-sections must be consistent in data depicted. For
instance, if a well containing detected manganese concentration is shown in the
crass section, then all welis within that same distance of the cross section line
shall be depicted.

5. Maps showing domestic well locations must also show well numbers.

6. Show the location of domestic wells west of the Compressor Station and north of
Aquarius Road when showing tracer Injection and monitoring well locations.

7. Provide a description of the capture influence of extraction wells EX-21 and EX-
22 and rationale for location of monitoring well pair(s) installed in Area 1.

8. Maps showing contour lines around manganese data points in all IRZ areas shall
combine downgradient points of 390 ppb manganese or greater within 500 feet If
there are no data points in between having lesser concentrations.

9. Tri-linear diagrams be included to compare the water quality data within the IRZ
project and outside the IRZ project near residences having high concentrations of
manganese in well water. '

Byproduct Sampling in Monitoring Wells

The Workplan makes no mention that byproducts are being analyzed in existing
monitoring well samples as required in Investigative Order R6V-2012-0060. However,
in discussions between PG&E and Water Board staff, it was implied that such sampling
and analyses are In fact occurring. Therefore, in the technical reports required below,
describe the status and findings from byproduct analyses in the monitoring wells listed
in the Investigative Order.

Schedule

The schedule proposed in the Workplan lists two months to install monitoring wells and
lists implementing the tracer tests at four months following Water Board approval.

Water Board staff believe that the proposed schedule can be tightened up by
conducting some tasks concurrently. For instance, monitoring well installation on the
Compressor Station property can be implemented immediately after biological
clearance is given In that area rather than wait until all off-site biological clearance is
completed. In addition, the southern tracer test can be implemented (by July 6) following
installation and development of monitoring wells to be located at the Compressor

1 2001, Statmos et al,, USGS, Simulation of Ground-Water Flow in the Mojave River Busin, California
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Station in Areas 3, 4, and 5, rather than wait for monitoring wells to be installed at
further locations in Areas 1 and 2. Implementing these actions concurrently will reduce
the schedule by about four weeks, allowing for the start of the tracer in three months
after approval rather than 4 months.

Directives

Pursuant to section 13267 of the California Water Code, PG&E is directed to submit the
following Byproduct Investigative technical reports:

1. By August 10, 2013, submit a lelter report describing the status of byproduct
investigation as modified by this Order, including reporting monitoring well
Installation dates and the dates tracer injections occurred. The letter report shall
describe all byproduct investigation activities conducted to date and list planned
activities for the next three months.

2. By November 20, 2013, submit a technical report describing investigation tasks
and water results for the byproduct investigation. The report must include well
designs and boring logs for all new monitoring wells. The report must also
include laboratory results of byproducts in water samples collected from all upper
aquifer monitoring well locations and applicable domaestic wells., Present
byproduct results on a map and in a cross section showing contour lines. The
report shall describe the status of tracer tests and show the extent of tracer
detections as contour lines on a map. Tracer information shall continue to be
submitted in quarterly iIRZ monitoring reports.

3. Beginning with the fourth quarter 2013 monitoring report for in-situ remediation
activities, due by January 15, 2014, submit tracer information in quarterly
reports. Information shall include sampling results, a discussion of on-going
tracer monitoring, and a map showing location of detected tracers at or
exceeding 10 ppb. Calculate the estimated movement of tracer compounds in
groundwater at each tracer test location. Describe whether step-out monitoring
locations will be added to the sampling program to continue to evaluate tracer
movement in groundwater.

Enforcement

Technical reports required by this Investigative Order are necessary to investigats the
water quality in the Hinkley basin during PG&E's ongoing cleanup of chromium pursuant
to Cleanup and Abatement Order R6V-2008-0002 and amendments, based on Water
Board's findings that:

PG&E performs IRZ chromium remediation in the Hinkley basin,

IRZ chromium remediation necessarily changes the groundwater chemistry and
produces byproducts of metals (primarily arsenic and manganese) that dissolve
into the groundwater, '
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¢ These metals byproducts may persist, temporally and spatially, in groundwater
beyond expectations and unintentionally impair water quality in domestic wells,
e Technical reports are required to evaluate this potential threat to water quality.

The need for this investigation outweighs the burden on PG&E to produce the
information for defining the manganese plume in groundwater will assist in evaluating
potential threats to public health.

Pursuant to section 13268 of the Water Code, a violation of Water Code Section 13267
requirement may subject you to civil liability of up to $1,000 per day for each day in
which the violation occurs.

If you have any questions concerning this matter, please contact Lisa Dernbach at (530)
542-5424 or l[dernbach@waterboards.ca.gov.

,_ %L N /Cizg/\

'LAURI KEMPER, P,
ASSISTANT EXECUTIVE OFFICER

cc:  PG&E Technical Mailing List

LSD/adw/T: PG&E Mn workplan comm and 13267 order 3-13 (Id)
Send to file: WDID 68369107001 {VVL)



Managing Strategies into Tactical Action

PROJECT |
NAVIGAT&R, LTD®
One Pointe Drive 714.388.1800 tel
Suite 320 714.388.1839 fax
Brea, CA 92821 www.projectnavigator.com

February 28, 2013

Patty Kouyoumdjian

Executive Officer

California Regional Water Quality Control Board
Lahontan Region

2501 Lake Tahoe Boulevard

South Lake Tahoe, CA 96150

Re: Hinkley Groundwater Remediation Project: Clarifying Comments from
the Independent Review Panel (IRP) Manager Regarding PG&E’s Petition
(dated 2/7/13) of the Chromium-6 Further Plume Definition Cleanup and
Abatement Order (CAO) N0.R6V-2008-0002-A4 (dated 1/8/13).

Keywords: Water Board's Cr6 Plume Definition Order of January 8, 2013;
PG&E's Petition of Same; Petition's Quotation of IRP Manager’s Opinions at
Footnote 3; Explanation of Why Quotation Applies to Draft CAO and Not
Current CAO.

Dear Executive Officer Kouyoumdjian:

The Independent Review Panel (IRP) Manager has reviewed Pacific Gas and
Electric Company’s (PG&E) request for immediate and emergency stay to petition
“the Petition” for review of Cleanup and Abatement Order (CAO) No.R6V-2008-0002-
A4 “the Order” issued by the Water Board (WB) on January 8, 2013. PG&E
submitted the Petition to the WB on February 7, 2013. The main reason of this letter,
submitted at the request of the Community Advisory Committee (CAC), is not to
provide detailed comments’ on the Petition, but to elaborate and clarify on a
reference made by PG&E in their Petition regarding the IRP Manager’s professional
opinion on a certain issue pertaining to Cr-6 plume definition.

Specifically, on page 5, lines 10 to 13 of the Petition, PG&E stated the following:

“In addition, PG&E believes that the newly ordered monitoring and delineation
activities are unnecessary because PG&E has offered both interim replacement
(bottled water service) and whole house replacement water to every resident within
one mile of the current chromium plume boundary.®”

The following is then stated in Footnote 3, page 5:

! Detailed comments will be submitted separately, henceforth.



RE: IRP Manager Comments on PG&E Petition on Managing Strategies into Tactical Action
CAO No.6V-2008-0002-A4

“The independent technical expert hired by the Hinkley Community Advisory
Committee (referred to as the “IRP Manager”), also questioned the need for the CAO
when commenting on the draft CAO: “However, the IRP Manager is uncertain, at the
time of writing, and to the extent of his own internal data review, if this apparent
desire for increased accuracy is warranted or needed, in light of plume delineation,
plume management, and ongoing whole house water supply actions underway in
parallel actions within the project. In short, the IRP Manager does not understand
what is driving the present need for the draft CAO; given that the plume
management, replacement water supply and remedy assessment tasks currently
underway would appear to be well served, from an environmental engineering
perspective, by the accuracy inherent in the present plume delineation practices.”

The IRP Manager’'s opinions regarding the CAO were submitted after review of the
Draft CAO? of July, 2012 and not the Final CAO of January, 2013...which PG&E is
now petitioning. The IRP Manager’'s comments in the August 10, 2012 letter were
offered in the context of the multiple ongoing programs ongoing at the time the draft
CAO was issued, and an evaluation of the practical implementability of the Draft
CAO, leading the IRP Manager to determine that the draft CAO was seemingly
infeasible to respond to, given its requirement to possibly install scores of monitoring
wells in a very short time period.

The IRP Manager was also questioning the extent of work required for further plume
delineation, at the appropriate confidence level, in accordance to the requirements
from the Draft CAO. As stated in the IRP Manager’'s comments letter’: “The IRP
Manager agrees with the need for appropriate plume delineation but not at the
expense of PG&E and the Water Board becoming distracted from work of greater
importance. Quite frankly, the IRP Manager is concerned about the dilution of project
management and field staff time, as they turn to focus on the requirements of the
draft CAO.”

It is still the IRP Manager’s belief that improved delineation of the plume needs to
occur to decide upon the final remedy, but at an appropriate degree of accuracy and
confidence consistent with the final remedies which have been proposed in the Final
Remedy Feasibility Study*. The new vehicle for Cr6 plume definition is the Water
Board’'s CAO of January 8, 2013, which has been petitioned by PG&E, and will be
further commented on by the CAC and IRP Manager.

® IRP Manager Letter to the Water Board, Re: Comments from the Hinkley Groundwater Site
Independent Review Panel (IRP) Manager on behalf of the Community Advisory Committee
(CAC) Regarding the Draft Amended Cleanup and Abatement Order (CAO) No.R6v-2008-0002A4
Issued for Public Comment on July 25, 2012. August 10, 2012.

* Final Remedy Feasibility Study, Addendum No.3, Prepared by Haley & Aldrich, Inc., for PG&E,
September 15, 2011.



RE: IRP Manager Comments on PG&E Petition on Managing Strategies into Tactical Action
CAO No.6V-2008-0002-A4

To clarify, Footnote 3 in the Petition was taken out of context and refers to the
IRP Manager’s comments on the draft CAO, and not the current final CAO.

Should you have any questions or comments please feel free to contact me at 714-
388-1800 or by email at iwebster@projectnavigator.com.

Respectfully Submitted,

Tern A Dabsh—
lan A. Webster, Sc.D.

IRP Manager,

Hinkley Groundwater Remediation Project

Attachment:
IRP Manager Letter Regarding Draft CAO Submitted August 10, 2012

cc:
Hinkley Community Advisory Committee

California State Water Resources Control Board Members



. OJECT ‘ Managing Strategies into Tactical Action
AVIGATOR, LTD®

One Pointe Drive 714.388.1800 tel
Suite 320 714.388.1839 fax
Brea, CA 92821 www. projectnavigator.com
August 10, 2012
Ms. Lauri Kemper
California Regional Water Quality Control Board ﬁ ﬁ
Lahontan Region

2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150

Re: Comments from the Hinkley Groundwater Site Independent Review
Panel (IRP) Manager on behalf of the Community Advisory Committee
(CAC) Regarding the Draft Amended Cleanup and Abatement (CAO) No.
R6V-2008-0002A4 Issued for Public Comment on July 25, 2012.

Summary & Overview: The draft proposed CAO, first, permits Pacific Gas
and Electric (PG&E) the use of additional “hydraulic plume volume” for the
purposes of improved overall plume hydraulic control, and second,
requires that PG&E perform more activities (employing domestic well data
and newly installed monitoring well data) to improve the program’s
understanding of the definition of the chromium plume in the upper aquifer.

On the first topic, the CAC is always concerned about allowances which
permit plume expansion. However, in this specific case, after reviewing the
expansion allowance in the broader context of the general improved
hydraulic controls the action delivers elsewhere within the plume, the IRP
Manager is comfortable with the new flexibility provided by this draft CAO.

Regarding the second topic of the proposed use of domestic wells for
further plume characterization; the CAC is typically in favor of efforts which
improve the definition of the chromium plume, however, we are also very
much mindful of a project management need to optimize the degree to
which the plume needs to be defined, bearing in mind the uses to which the
plume definition information will be applied. This “best-use-of-effort-
thinking” is especially true at the present time. For example, irrespective of
possible changes in the plume shape which could arise from the draft
CAO'’s requirements, the shape changes may be no more than academic,
by comparison to the large acreage that will soon be serviced by the Whole
House Replacement Water (WHRW) Program, which decouples residents
from the plume, no matter how its shape could be reasonably modified
under the draft CAO.

The IRP Manager is concerned that, while the draft CAO further plume
program may seem valuable in concept, in reality, it cauld simply distract
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the program from far more important initiatives, such as installing the
WHRW Systems, completing the EIR, starting up additional in-situ
treatment systems, finalizing the remedy feasibility study and initiating the
2-year long comprehensive background study.

The IRP Manager is recommending that, given the effort which the new
CAO will entail, that before the draft CAO is finalized, Order
visioning/planning technical exchange meetings take place. The IRP
Manager recommends that these discussions should include GIS-driven
reviews of the confidence and limitations on the present data to determine
if the new draft CAO’s plume definition demands are valuable, or as
mentioned earlier, academic.

Dear Lauri:

The Hinkley Community Advisory Committee (CAC) and the Independent Review
Panel (IRP) Manager have reviewed the Draft Amended Cleanup and Abatement
Order (CAO) Number R6V-2008-0002A4, which was released for public comment on
July 25, 2012.

The draft CAO addresses two issues which are important to the Hinkley Community.
The draft CAO proposes to amend two previous cleanup and abatement orders’
(Attachments A and B). The two main items that the draft CAO proposes to amend
(or forward-manage) from the previous two orders are the following:

1. Allows for the additional lateral migration of the 3.1 ppb (previous 4.0 ppb)
hexavalent chromium on the eastern plume boundary to spread no more than
2,000 ft (previous 1,000 ft) for the purposes of implementation of cleanup
actions to contain chromium expansion on the downgradient boundary in the
northwest direction.

2. Requires the submission of a Work Plan proposing sampling locations in the
upper aquifer to allow the definition of the hexavalent chromium plume in the
southern, eastern and northern plume boundaries. Along with the required

! The Draft CAO amends CAO No.R6V-2008-0002 and CAO No.R6V-2008-0002A2. CAO
No.R6V-2008-0002 required Pacific Gas & Electric (PG&E) to define the hexavalent chromium
plume in the upper aquifer in the Hinkley Valley. A Water Board letter dated September 29, 2011
addressed to PG&E outlines the requirements for contouring the affected area pursuant to CAO
No.6V-2008-0002A2. CAO No.R6V-2008-0002A2 allowed the lateral migration of the 4.0 ppb
hexavalent chromium plume boundary east of the South Central Reinjection Area (SCRIA) from
discharges to groundwater piped from extraction wells in the northwest plume area. CAO
No.R6V-2008-0002A2 allowed lateral plume expansion of 1,000 feet as long as PG&E showed
that the hexavalent chromium would by captured by the existing groundwater extraction system.
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Work Plan the draft CAO also describes proposed revised requirements? for
contouring the hexavalent chromium plume. The proposed revisions to the
contouring include the following:

a. Where access to private property or endangered species habitat has
not been granted for six months or more, the chromium plume
boundary is proposed to be drawn around any domestic well
containing chromium concentrations exceeding 3.1 ppb hexavalent
chromium or 3.2 ppb total chromium for at least two consecutive
quarters and within one-half mile distance of the prior quarter's plume
boundary.

b. Where plume monitoring wells are unable to replicate chromium
concentrations in nearby domestic wells within 0.5ppb Cr6, the
chromium plume boundary shall be drawn around any domestic well
having concentrations exceeding 3.1 ppb hexavalent chromium or 3.2
ppb total chromium for at least two consecutive quarters, and within
one-mile distance of the monitoring.

In general comment, first, the CAC and IRP Manager would like to acknowledge the
Water Board’s commitment, made at the June 28, 2012 TEM in Barstow with PG&E
and the CAC, allowing the CAC and Community the ability to comment on draft
Cleanup and Abatement Orders.

Second, the CAC also wishes to restate comments made over the past six months
by Mr. Jon Quass in the role of CAC Co-Chair. Jon has stated that it is the CAC’s
general opinion that progress on the overall clean up of the Hinkley groundwater
plume is best achieved via cooperative, open technical dialog leading to safely
implemented field operations and monitoring...in contrast to management by an
“Order-driven approach.” The latter appears to be less efficient, leading to
nonproductive efforts, which are not in the Community's best interests.

The IRP Manager's comments on the draft CAO are as follows:

1. With respect to item 1 (above), the IRP Manager is in general agreement of
permitting the expansion of the chromium plume boundary on the east side in the
vicinity of Acacia Street from the currently permitted 1,000 ft to a new distance of
2,000 ft, as long as per the draft Order's requirements at Section !l.A., PG&E can
demonstrate that the area’s chromium is being subsequently captured by the
downgradient extraction system. One of the CAC's overall goals is to advocate for
faster cleanup of the aquifer. In the IRP Manager’s opinion, the new proposed

? Current Hexavalent Chromium Map Contouring is in accordance with Water Board Letter, “Re:
Investigation Order R6V-2011-0079 Quarterly Groundwater Monitoring Reports, PG&E
Compressor Station, Hinkley, San Bernardino,” September 29, 2011.
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allowance of 2,000 ft is consislenl with this goal, in that, simply, more water can be
pumped for plume management prior to selection of the final remedy.

2. With respect to plume investigation in the upper aquifer, and the draft CAO's
requirement to employ domestic well data in the delineation of the plume boundaries,
the IRP Manager offers the following perspectives and comments:

The CAC understands that to decide upon a final remedy, the Hinkley chromium
plume needs to be defined to an appropriate degree of accuracy. The new draft CAO
implies that the present Cr6 plume is not defined with sufficient accuracy to work the
immediate path-forward remedial activities, and proposes to improve the delineation
accuracy via the use of domestic wells and further new monitoring wells. Per the
draft CAQ, these wells are to be proposed and installed via a new Work Plan.
However, the IRP Manager is uncertain, at time of writing, and to the extent of his
own internal data review, if this apparent desire for increased accuracy is warranted
or needed, in light of plume delineation, plume management, and ongoing whole
house water supply actions underway in paralle! actions within the project. In short,
the IRP Manager does not understand what is driving the present need for the draft
CAQO; given that the plume management, replacement water supply and remedy
assessment tasks currently underway would appear to be well served, from an
environmental engineering perspective, by the accuracy inherent in the present
plume delineation practices.

The IRP Manager is therefore recommending that before the draft CAQ is finalized
more time is allowed to examine and understand the implications of the draft CAO,
and its benefit to the entire remediation program. The IRP Manager recommends
that “draft Order visioning, scoping and value-added discussions” take place
between the Water Board, PG&E, CAC representatives and the IRP Manager.

More specifically, topics which validate the need for further, discussion,
understanding and consideration before the draft Order is issued are:

1. The IRP Manager agrees with the need for appropriate plume delineation
but not at the expense of PG&E and the Water Board becoming distracted
from work of greater importance. Quite frankly, the IRP Manager is
concerned about the dilution of project management and field staff time, as
they turn to focus on the requirements of the new CAO.

2. Further effort in field plume definition shouid only be commenced after a
rigorous desk top evaluation® of plume contouring confidence has been

? The IRP Manager recommends that GIS techniques are employed.
4
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performed. The IRP Manager recommends that the following issues are
considered in this evaluation:

a. Appropriate plume definition accuracy should be the goal so that
the final remedy conceptual design can be expeditiously
formulated. The questions the IRP Manager cannot evaluate, or
answer at this moment, are “what is the appropriate degree of
plume definition accuracy?” and “what is the appropriate scope of a
plume definition effort?” It maybe that a possible positive action for
all, triggered by the issuance of this draft CAQ, is a constructive,
longer term dialog between the parties discussing plume definition,
and the associated accuracy required at any particular stage to
advance the project.*

b. The Whole House Replacement Water Systems® will soon be
operational for Community members whose properties would be
located within the potentially expanded-contoured bounds of the
plume resulting from the draft CAO’s required use of domestic wells
at Ordered Section I.A. Given the possibility of this scenario, which
should be verified using mapping techniques, further plume
investigation efforts as described in the draft CAQ, contribute little
value to the process of developing the overall Hinkley groundwater
solution.

3. As history has shown from the first background study in 2007, the use of
domestic wells with poorly known construction details®, to collect upper
aquifer Cr6 impacts data, is a questionable decision.

4. The IRP Manager requests further clarification as to how the Water Board
determined the 0.5ppb “delta value” that is referenced in draft CAO Section
I. The CAC and the IRP Manager are unclear as to how the 0.5ppb metric
was determined, and especially how its use during plume contouring work

* The CAC and the IRP Manager understand that plume definition accuracy is required to advance
on work on future parts of the project including the Remedy Feasibility and Design Phases. We
also understand that the plume needs to be defined accurately enough to insure that Community
members are not affected by any possible health effects. Such activities, and thereby the
appropriate degree of plume definition accuracy, given the stage of the project, appear to be
progressing satisfactorily under the present work and management systems. (What concerns the
IRP Manager (and this is a pure professional judgment call) is that ever increasing attempts for
plume accuracy become very much akin to counting the number of angels dancing on the head of
a pin. With the need to drive the project to a remedy phase foremost in the CAC’s minds, the IRP
Manager is not really too concerned if there are 980 angels or 1,020 angels on the proverbial
pinhead, when he knows that an answer of 1,000 +/- 2% is an accurate enough answer, given the
problem.)

> As required by CAO No.R6V-2011-0005A2

® That is materials and methods of construction, well’$ present structural integrity, and screen
location and length.
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would translate to improved protectiveness for Community members, when
they will soon be sitting behind the “protection” of a Whole House Water
Treatment System’ in areas where the 0.5ppb criterion would possibly be
applied.

5. Attime of writing, the CAC and IRP Manager have just received the 2™ Q,
2012 plume monitoring data, with its derived plume contours. (see
Attachment C.) The 3.1ppb Cr6 plume contour, in a significant (positive)
change from the 1°' Q, 2012 maps, has now been drawn showing an
apparent Cr6 “plume break” in the vicinity of Thompson Road. If verified by
future data, the IRP Manager believes this "break” is consistent with what
one would see as a result of the water table gradient reversal actions
undertaken by PG&E in response to a March, 2012 CAQ?®, resulting from
the February 2012 Settlement Agreement®. The IRP Manager
recommends that the apparent success of this event is taken into
consideration when now Ordering PG&E to further delineate the northern
plume boundary.

The CAC and IRP Manager have a long-term interest in seeing that the analytical
science associated with Cr6 isotope speciation improved and applied to the Hinkley
project. The CAC has previously documented its opinions on this subject in a letter®
to the Water Board and discussed at Water Board Public Meetings'*. The topic of
Cr6 speciation (natural Vs man-made Cr6) was initially Ordered by the Water Board
in connection with an earlier version of the Replacement Water CAO'2. This CAO
has recently been amended™ to “suspend” the need for speciation. The CAC
continues to believe that "Cr6 isotope speciation” is an important technical issue for
the Hinkley groundwater clean up program, and recommends, as previously
documented, that Cr6 speciation science should continue to be reviewed for its
applicability to Hinkley groundwater cleanup.

Given the seeming short fuse on this draft Order, the CAC and IRP Manager look
forward to immediately discussing these topics with the Water Board and PG&E,.
Please feel free to contact the IRP Manager at 714-863-0483.

7 Or new deeper well, as appropriate.

* CAO No.R6V-2008-0002A3.

? California Regional Water Quality Control Board, Lahontan Region. Sertlement Agreement and
Stipulation for Entry Order Board Order No. R6V-2012-0013, February 1, 2012

% Letter to Mr. Harold J. Singer previous Executive Officer of Lahontan Regional Water Quality
Control Board Dated April 20, 2012 prepared by the CAC Regarding Lahontan Water Board's
Consideration of Amendment of Order No.6V-2011-00054 1(Order) Issued fo Pacific Gas and
Electric Company (PG&E), as Described in Your “Comments Request by April 23, 2012" Letter
of March 22, 2012.

" For further information regarding the June 13-14, 2012 Lahontan Water Board Meeting can be
found at http://www.waterboards.ca.gov/rwqcb6/water_issues/projects/pge/index.shtml

"> CAO No.R6V-2011-0005A 1

"> CAO No.R6V-2011-0005A2
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Sincerely yours,

QA. LLQL»Q_/‘—

lan A. Webster, Sc.D.

Hinkley Project, Independant Review Panel (IRP) Manager
714-388-1800 (main)

714-863-0483 (mobile)

iwebster@projectnavigator.com

CC:
CAC Members
Jason Keadjian

Attachments

Attachment A: Amended Cleanup and Abatement Order NO.R6V-2008-
0002A4

Attachment B: Water Board Letter Dated September 29, 2011 Re:
Investigation Order R6V-2011-0079 Quarterly Groundwater
Monitoring Reports, PG&E Compressor Station,
Hinkley, San Bernardino

Attachment C: 2" Quarter, 2012 Chromium Plume Map, PG&E, August 2012.



